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The Commission for the Archaeology of Non-European Cultures at the
German Archaeological Institute (KAAK)
BURKHARDT VOGT / JÖRG LINSTÄDTER
Originally directing its gaze exclusively into the past and dealing almost entirely with
deciphering ancient mysteries, archaeology has developed over the recent decades into
a scientific discipline that concerns itself with current, topical issues. Today, archaeologists actively contribute to dialogue also the current relevance of their research, such
as with regard to the formation of cultural identities or the effects of human civilisation
on our habitat. Archaeologists study the relationship between humans and the environment with a deep understanding of time, which enables them to construct an extensive understanding of the interplay between the two spheres. This allows them not only
to comprehension past realities, but also ideally to provide instructions for sustainable
interaction with nature, as has already occasionally taken place. Against the backdrop
of globalisation, questions like this can best be discussed within the framework of an
institution with members that work globally and are therefore in a position to bring
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together broad insights from the enormous variety of human creativity and its possible
adaptations. The Commission for the Archaeology of Non-European Cultures is one of
the few international research institutions that has this opportunity. Furthermore, global archaeology means working not only worldwide, but also with partners to develop a
multicultural view of current issues, therefore enabling the reflection of non-Eurpoean
perspectives on German archaeology.
The founding of the commission in 1979 is to be viewed in the context of shifting
challenges for the international cultural policy of the Federal Republic of Germany regarding the less developed countries. This led to the responsibility for the German Archaeological Institute passing from the Federal Ministry of the Interior to the Foreign
Office in 1970. In the FRG, the Foreign Office did not have a clear institutional contact
partner in areas outside of the Mediterranean region for projects dealing with cultural
preservation and archaeological field research. Under Peter Hermes (1922–2012), who
was Secretary of State for Economics, Law and Culture at the Foreign Office from 1975
to 1979, early fundamental consideration was given to how these gaps to the developing
countries could be closed by the DAI or by a special institution for archaeology. After
two years of discussion and preparation, the DAI proposed the foundation of a Commission for General and Comparative Archaeology (KAVA), which,
since 2005, has borne the name more appropriate to its scope
of responsibility, the Commission for the Archaeology of NonEuropean Cultures (KAAK) based in Bonn.
Since then, universal issues of archaeology have been researched at the KAAK, including how human societies spread,
how they are characterised by their habitats and how these
become cultural regions. The interaction of cultural markers
with one another and the development of behaviour patterns
and forms of expression – some the same, some very different
– require transregional comparative research. This is also the
case for the establishment of cultural commonalities or differences. In doing this, the KAAK creates a counterpoint to the
Eurocentric and Mediterranean-centric perspectives of the
significance of comprehensive cultural-historic developments
and shapes the emancipation of non-European archaeology,
Alpine archaeology. The castle hill of Dzarkot once guarded an important trade
and pilgrimage route in the Muktinath Valley in Nepal. It was one of the focal
points of a research project (1990–1999) under Hans-Georg Hüttel, whose interest
was in high mountain archaeology and in particular the fortifications and seats of
local power in the northern Himalayas (Photo: H.-G. Hüttel).
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which must also tackle alternative explanatory models for cultural phenomena.
Within the scope of work of the KAAK, German
classical studies have a wealth of research traditions at its classical and ancient foundation. In the
19th and 20th centuries, the involvement of German research facilities, specifically in the field of
non-European archaeology, was often due to imperial claims, for example in Africa and the Western
Pacific. At the same time, German academics in
other cultural regions saw themselves somewhat in
competition with research facilities in other countries, even when the German Reich was not itself
pursuing colonial ambitions. This sometimes very
intense involvement was observed by the German
research community of the time, but has since fallen away sharply or completely disappeared. The
commission’s objective of giving the still-existing
and widely dispersed field of non-European archaeology a centrepoint in the German scholarly circles remains valid and unchanged. Certain regions,
such as East Asia, South Asia and Southeast Asia,
played a lesser role – or sometimes no role at all –
in German archaeological research or were at most
research topics for ethnology instead.
Originally planned as a research facility with comparative, "encyclopaedic" and
theory-led approaches, the KAAK was able to etablish already during its foundational
phase field projects and case studies, which on the basis of selected examples highlight
cultural-historic developments from the Palaeolithic Age to sub-recent times. The overall focus lay and still lies on more recent epochs. It is the concrete sources and site situations that prompt a prehistoric approach for projects, regardless of their chronology.
Very frequently, research by the KAAK sits directly at the interface between archaeology
and ethnology. The ancient remains of Easter Island for example represent – in terms
of cultural history – a prehistoric culture, while absolute chronology locates them only
shortly before the 18th century.
As already indicated, the focus of our research is the reconstruction of complex
human-environment relationships, i.e. the most varied forms of adaptation by which
8
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Archaeology in arid zones. The ancient water management of Yemen, in particular investigation into the irrigation
systems and dams, such as the Great Dam of Marib built in this form in the 5th century A.D., was an undertaking
headed by B. Vogt that continued until 2006. It concentrated on the chronological development and functionalality
of this monumental sluice system. Archaeological excavations were accompanied by comprehensive conservation
measures (Photo: B. Vogt).

humans transform their environment into cultural landscapes under the given natural
parameters and, conversely, how the environment has an influence on cultural developments. In relation to this, the use of available resources in its very broadest sense is
also of interest. Of particular significance here is interdisciplinary collaboration in the
compilation of explanatory models for characteristic foundations and parameters as well
as cultural change processes in pre-modern societies. This includes not only the sites
examined directly through inspection, surveying and excavation, but also the wider spatial and temporal environment and its interaction with different natural sciences and
engineering, including how these relate to geosciences, anthropology, geophysics and
geomatics. For most KAAK projects, the challenge is also to use the research projects to
first create the reference frameworks themselves for further questions, for example by
expanding basic material models, chronology, provenance and usage. This is how basic
archaeological research should be conducted. Throughout individual investigations, the
9
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projects deal paradigmatically and independently of their time period with three basic
focal points: the development from early to complex forms of settlement, resource access and use in pre-modern societies and networks of exchange and trade. Additional
issues are also certainly investigated, and, since 2006, they have been bundled into cluster research by the overall institute in cross-sectional themes that traverse departmental
areas and take their part in international networks. There are individual cultural-historic
central aspects for which new explanatory models are being investigated worldwide using
diachronic and spatial comparisons, such as technical and social innovations, locations
of leadership and, under the collective theme ‘Connecting Cultures’, the forms, methods
and spaces of cultural interaction. The TransArea Network Africa (TANA) is a special case
in which the various long-term research projects of DAI departments and commissions
are networked together under the organisational management of the KAAK.
Currently, researchers at the KAAK are working in 15 countries across all four nonEuropean continents. In the Americas, this includes Honduras, Ecuador, Peru, Bolivia,
and Brazil; in Africa, Morocco, South Africa, Eswatini, and Mozambique. On the Asian,
continent, we are researching in Mongolia, China, Vietnam, and Cambodia and in Oceania, on the Solomon Islands and on
Easter Island. The projects span a period from the mid-Palaeolithic Age in
Morocco to historic epochs such as on
Easter Island. Spatially, they are extremely widely distributed and thus provide us with an exceptionally culturally
diverse selection of archaeological
case studies.
Most KAAK employees are involved
in medium and long-term projects.
Our foreign partners particularly value long-term research involvement,
primarily because it indicates a high
The conditional framework in which archaeological excavations operate have changed rapidly. In
combination with the latest geophysical, geoarchaeological and geodetic methods, it is possible
to generate large amounts of data in a very short
time. Projects on water management, such as this
in Marib, Yemen, with up to 120 workers were very
rare shortly after the turn of the millennium (Photo: B. Vogt).
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Archaeology in the tropical jungle. Under the
direction of W. W. Wurster, the small, now uninhabited island of Topoxté in Lago Yaxhá in the
Guatemalan Petén lowlands was investigated
from 1989 to 1997. After an initial settlement at
the end of the classic Maya period, Topoxté underwent a large and dense transformation over a
period of 100 years (1350–1450) with post-classic architecture, such as this small pyramid. After
completion of the excavations, the building was
restored and extensively reconstructed (Photo:
B. Vogt).

degree of genuine interest and confidence. Nevertheless, the KAAK has
changed its primary course many
times in its history, sometimes when
new and interesting scientific issues arise, sometimes when local developments in partner countries or
other externally influenced factors or
changing parameters require a higher
degree of flexibility. An example of a
transition point was the implementation of conservation works in combination with archaeological research
in investigations of ancient water
management in Yemen (until 2006).
The establishment of two research
projects for the oceanic region – on
the Solomon Islands and on Easter Island – is moving in this direction, i.e.
awareness was growing for the cultures of this region of which the Commission for the
Archaeology of Non-European Cultures had previously been entirely ignorant. In this
way and in the same for other investigation areas, our ability to react appropriately and
flexibly will also be required if, for example, the preservation of archaeological spaces
is endangered by global changes. An example of this would be the rising sea level in the
Pacific (for example in Kiribati the Tuamotus) or the thawing of permafrost in high alpine
regions like the Andes.
In accordance with the impetus for its foundation, the KAAK still today attempts to
support the daily business of foreign cultural and educational policy despite its small
11
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number of employees. It supports the cultural work of German embassies abroad, organises exhibitions and undertakes the widest range of tasks in the context of international
cultural preservation. This is further underpinned by the fact that the Commission’s research sites include four World Heritage Sites, namely the ancient Mongolian capital of
Karakorum (Mongolia), Easter Island (Chile), the classical Mayan city of Copan (Honduras)
and the geoglyphs of Nasca (Peru). Alongside the actual archaeological investigations,
we also focus in particular on documentation works and preservation measures. These
kinds of cultural preservation projects and the associated site management measures
require the use of the latest technical developments in the fields of geophysical prospec-

Easter Island. Initial excavations at the Ava Ranga Uka A Toroke Hau site revealed the remains of an elaborately
designed water basin, the first of seven, in the middle of the dry riverbed. To this day, free-ranging horses are a
particular threat to archaeological excavations (Photo: W. Herberg).
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ting, documentation, data gathering and storage, as well as the training of new scientists
in the host country and knowledge transfer.
40 years have now passed since the foundation of the KAAK – reason enough at this
point to present a summary of the research projects that are currently taking place in
the field or the publications of which we are currently tackling. The texts presented
here address a wide audience and are therefore very general in their nature. If you wish
to find out more about any of these topics, detailed information can be found in our
monograph series Research into the Archaeology of Non-European Cultures (FAAK), our
Magazine for the Archaeology of Non-European Cultures (ZAAK) or in the e-research
reports published annually under iDAI.publications on the DAI website. But first, follow
us on a journey around the world...
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The urban structure of Maya cities
ANDREA PEIRÓ VITORIA
Introduction
The city is the physical expression of a society. By analysing Maya cities and studying
how they used and transformed space, and how they adapted architecture to their
needs, we can learn much more about this ancient civilisation.
The monumentality of the architecture and the spaces that make up these urban
centres demonstrate the sophistication and great knowledge of this society. These
cities evidence a structured, hierarchical and specialised society. The Maya had a great
deal of mathematical, technical and technological knowledge that allowed them to
transform the territory on a large scale and erect buildings with complex spaces. In
addition, they had a concrete idea about beauty, which they communicated through
their buildings. They built these impressive cities in balance with nature by establishing a dialogue between the artificially constructed landscape and the natural one.

16
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This suggests that this work was carried out on a large scale, in an organised, wellthought-out, structured and managed way.
In our opinion, it is impossible to imagine that the ancient Maya built their cities
without any type of planning or pre-established overall design, building each element
individually or randomly. On the contrary, we believe that they had established some
general criteria for designing new urban spaces taking into account the pre-existing
structures and modifying them according to the situation and the needs of each new
period.
In spite of the fact that Maya cities have been studied from very diverse perspectives, a specific analysis has never been carried out from an architectural and urbanistic
point of view, with the explicit aim of searching for compositional patterns and architectural features that demonstrate the design intentionality of these urban centres.
The main objective of this investigation is to demonstrate this hypothesis. This has
involved a comparative study of the different sites in search of commonalities between
them and design guidelines that demonstrate that there was indeed an urban science
with which the Maya designed and planned their cities.

The monumental area of Palenque (Chiapas, Mexico) (Photo: A. Peiró
Vitoria).
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Ideal reconstruction of the centre of Uaxactún. Drawing by Tatiana Proskouriakoff.

Methodological process
To initiate this research on Maya cities, a solid cartographic foundation was needed on
which to work and carry out the analyses. Thus, the first work phase consisted of searching for cartographic material and information, and selecting the sites to be studied.
The selection criteria included both the accessibility and quality of information, and the
importance and location of the settlement. In this phase, 70 archaeological sites were
selected for which topographic maps of good quality could be obtained, while taking
into account the fact that they were distributed in different geographical areas of the
Maya Lowlands. This last aspect was essential in order to be able to compare and detect the degree to which territorial conditions influence the configuration of an urban
settlement.
One of the greatest difficulties we encountered was the great heterogeneity of the
compiled maps, specifically in terms of the format in which they were accessible, their
quality, details and precision, the different techniques and periods of data collection, and
the systems of graphic representation. Thus, the need arose to create a homogeneous
cartographic database. To this end, a process of digitalisation, vectorisation and homogenisation of the maps was implemented and a Catalogue of homogeneous comparable
cartography was created as a basis for this investigation.
In addition to obtaining the maps and information on these sites, it was essential to
inspect them in person, since the recording of data in situ cannot be replaced by any
type of bibliographic information. For this reason, an expedition was carried out in which
32 Maya cities were visited.
18
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Assimilating the scale of the sites, verifying the dimensions of the spaces, and observing
the relationships between architectural and urban complexes, among other aspects,
contributes to a better reading of the maps and an understanding of the urban spaces
and their relationship with the built space. In addition, identifying the natural locations
in which these settlements arose provides an idea of the great human effort involved in

Map of the Maya area with the selected sites (Map: A. Peiró Vitoria).
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Homogenised maps in the Homogenised Cartography Catalogue. Copán (Copán, Honduras) and Sayil (Yucatán, Mexico)
(Plans: A. Peiró Vitoria).
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controlling the natural environment to not only create these ancient cities, but also to
maintain them during the time in which they were active.
With the initial cartographic database and the collected in situ data, we were able to
move on to the next phase of research: the individualised urban analysis of several Maya
cities and their subsequent comparison.
For this stage, a methodology – based especially on compositional aspects – was proposed to study the urban spaces and main city complexes from different perspectives and
on different scales. Fourteen aspects were studied in each of the selected sites. These
included: regional references, the natural and geographical environment, the general
structure of the city, the main orientations and compositional axes, the visual relations,
and the urban setting.
At this point, it is important to bear in mind the great complexity involved in studying a Maya city. Only the remains that have survived to the present day are known, and
only a part of those, since most of the structures still remain under mounds, waiting to
be discovered. Adding to this difficulty, Maya architects built their structures on top of
older ones, which means that we have stratigraphic layers that tell the constructive history of each city, which as of yet remain largely unknown. One of the places where this
concept of constructive superposition can be better understood is Copán. In this case,
the destruction of part of its main acropolis by the Copán River revealed the famous
archaeological profile of Copán, allowing archaeologists to determine the order in which
its main buildings were constructed.
The detailed analysis was carried out in ten cities with significantly different characteristics and in different geographical areas with the aim of being able to detect,
a posteriori, similarities and differences between them. After the individualised study
of these cases, the comparative analysis was carried out, which consisted of contrasting
the different studied features and incorporating, in some aspects, other cities into the
corpus.
Urban analysis of the Maya cities
Based on the individual urban analysis of the ten sites, interesting observations can be
made regarding the planning and composition of their urban spaces. There are similarities and generalized features that allow, on the one hand, the classification of Maya
cities according to different aspects, and on the other, the proving of the existence of
urban management and planning.
Similarities can be observed in the general layout of cities, with notable differences
between sites in different geographical areas. The configurations of cities located in the
catchment area of the Usumacinta and La Pasión Rivers are more organic due to their
21
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adaptation to the terrain. They are all oriented differently with respect to geographic
alignment, however, what they all have in common is that they are arranged at right angles and parallel to the course of a river. In the Petén area, the sites studied are structured
into several groups or sectors connected by wide roads. Something similar occurs in the
northern area of the Yucatán, in the Puuc area, however, the difference here is that the
roads are narrower, the various sectors are further apart from one another and the cities
tend to be of less volumetric complexity.
All the sites studied are structured according to general compositional axes rotated
between 5 and 20 degrees east with respect to north. Curiously, this range varies between 10 and 20 degrees in the north, between 5 and 15 in the central area, and in the
two southernmost sites, Copán and Quiriguá, their alignments are almost coincident
with the cardinal points, more specifically between 3 and 5 degrees to the west.
In terms of constructive evolution, various forms of growth can be identified in the
monumental areas of the cities studied. On the one hand, expansive growth in the territory can be observed, while on the other, concentrated growth. According to the form
of occupation, we find sites in which only one main complex nucleus is recognized, and
others in which several connected or related nuclei are identified. Thus, according to

Ideal reconstruction of the substructures found inside Temple 16 at Copán. Original drawing by Christopher A. Klein,
National Geographic draughtsman.
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their form of occupation and growth throughout history, we differentiate between polynuclear and mononuclear cities, and cities of expansive or concentrated growth.
At the compositional level, we find that the repetition of typologies and distribution
patterns exist both within the same city and in different locations. The mediums used
for the arrangement of urban spaces are the same, although they differ in the way they
are used. Furthermore, intentional deviations from geographic alignments are observed
in buildings or singular clusters that seem to respond directly to relationships with other
structures, astronomical orientations or, as has been observed in some cases, different
constructive phases.
The visual relationships between elements, buildings and their surroundings are
another aspect to highlight. In most of the cities that have been studied, there are architectural landmarks that represent important points within the cities, which can serve
as points of reference, even over long distances. In many cases, these landmark buildings are monumental temples. This is observed in cities such as Tikal, Yaxhá, Uxmal and
Copán. However, in other sites in the northern part of the Yucatán, especially in the Puuc
area, these types of landmarks do not appear, and instead monumental palaces seem to
fulfil this function, such as at Sayil, Labná and Edzná. These buildings can also be considered viewpoints or visual control points, since they tend to be the tallest buildings in
the complexes.
Finally, one of the main characteristics of Maya cities that no one doubts is the monumentality of their urban setting. Such large buildings were undoubtedly created to be
understood as an urban scene, which implies that the configuration of the space from
which to observe these constructions in all their magnitude had to be considered. This
means that the main buildings of the monumental areas of these cities were conceived
of prior to or at the same time as the urban space with which they are associated. In
addition, these constructions are linked to other pre-existing structures, since in most
cases, we have verified that groups follow the same general compositional alignment
of a site or are oriented in relation to other groups. This means that each element or
building is planned in conjunction with its immediate surroundings. Its reference area,
however, is larger because each element is configured in response to others, whether
pre-existing structures, extensions or new constructions.
Despite the fact that each city has its own idiosyncrasies, this analysis has identified
compositional, geometric and typological characteristics with clearly intentional order
and orientation in each of them. We consider this evidence to be sufficient to demonstrate that urban planning work definitely took place. As can be expected in settlements
with such a long evolutionary history, this planning was carried out by phase and sector, adapting the city to the social, political and demographic needs of each moment,
23
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General axes of several sites in the central area of
Petén (Guatemala) (Plans: A. Peiró Vitoria).
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Repetition of the typology of the quadrangle in the central area of Uxmal (Yucatán, Mexico)
(Plan: A. Peiró Vitoria).
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The Grand Palace of Sayil (Yucatán, Mexico) (Photo: A. Peiró Vitoria).

but without losing the intention, always present in Maya cities, of creating large urban
scenarios that manifest the power of their ruling classes.

Closing remarks
After determining that the ancient Maya planned their cities, it is necessary to continue
with investigations to further increase our knowledge of the compositional criteria that
governed the urban design of the great Maya cities.
In recent years, the laser scanning technology LIDAR has been used at the regional level
to perform extensive reconnaissance in some zones of the Maya area. Very interesting
data is emerging from these investigations: new structures and buildings, platforms,
roads, some of them with large extensions that connect different sites, terraces, agricultural production systems, etc. have been detected. This large amount of data opens
up a new world of possibilities to carry out future studies on Maya urbanism with more
precise information and in larger regions.

Cooperations:
• Instituto de Restauración del Patrimonio, Universidad Politécnica de Valencia
• Universitat de València
• Proyecto La Blanca
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The Guadalupe Archaeological Project: cultural interaction and
pre-Hispanic settlement history in Northeast Honduras
MARKUS REINDEL / FRANZISKA FECHER

Location of the Guadalupe site on the
north coast of Honduras. The border between Mesoamerica and southern Central
America is marked. Guadalupe is part of
a region that is defined as "Northeast
Honduras culture region" (Map: F. Fecher).

The modern national territory of Honduras in pre-Hispanic times was an important
connection between the Mesoamerica cultural area (Mexico, Guatemala, El Salvador,
Belize) and the cultural area of Lower Central America (Nicaragua, Costa Rica, Panama).
Despite its significance for the understanding of the cultural history on the Central
American land bridge, the pre-Hispanic history of this region until today is poorly understood. In the past, archaeological research has concentrated on the investigation of the
Mesoamerican, western part of the country. Only few investigations have taken place
28
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Both on the coast and in the interior of north-east Honduras there are numerous pre-Hispanic settlements which
have not yet been extensively investigated (Map: Google Earth/ F. Fecher).

to date in eastern Honduras. As a consequence, important questions on pre-Hispanic
cultural development in the region remain unanswered. To make a contribution to the
investigation of pre-Hispanic settlement and cultural history in this region, archaeological investigations have been implemented since 2016 at the Guadalupe archaeological
site in Northeast Honduras.
The Guadalupe Archaeological Project can refer back to the findings of few previous
investigations in Northeast Honduras. The first comprehensive reports come from the US
archaeologists William D. Strong and Doris Stone, who undertook several research trips
to Honduras in the mid 20th century. The first pottery chronology for the region was
compiled by Jeremiah Epstein in 1957. He defined two cultural phases, Selin (300–1000
AD) and Cocal (1000–1525 AD), and thus established the foundation for the chronology
of Northeast Honduras. In the 1970s, this chronology was expanded and refined by Paul
14
Healy through excavations and the first use of C - dating. With the discovery of pottery
from the Formative Period in the Cuyamel Caves it became possible to add an earlier
phase (BC 1350–400) to Epstein’s chronology. However, even today, in the chronology of
eastern Honduras remains a gap of around 700 years. Subsequent projects carried out at
the north-east coast were limited to surface surveys and the recording of archaeological
sites.
29
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The north coast was originally
covered with lush vegetation and
is today used in parts for agriculture and cattle ranching (Photo:
M. Reindel).

View of the modern settlement of Guadalupe. The
excavation site is located
under the large trees in
the center of the image
(Photo: M. Reindel).

In the 1970s, the Islas de la Bahía were the destination for several research expeditions
of the Honduran Antiquities Authority. A more comprehensive project took place in the
further eastern region of Olancho under the direction of Christopher Begley. Although
the investigation area was located around 200 km from the coast, the archaeological
record from this region revealed strong similarities to the finds from the coast. In 2007,
Carrie Dennett worked with the archaeological material from Rio Claro, a Cocal period
archaeological site in the Aguán Valley. Her work is considered to be the most up-to-date
30
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View of the centre of the modern village of Guadalupe with the schoolyard and the excavation site in the centre of
the image (under the large trees) (Photo: M. Reindel).

version of the pottery chronology for Northeast Honduras. In recent times, the discovery
of settlement remains using LIDAR flights in the tropical forest area of the Mosquitia
have led to new interest in the public.
The Guadalupe archaeological site lies within the eponymous modern settlement
near Trujillo (Dept. Colón) in Northeast Honduras. The settlement is located just a few
hundred metres from the Atlantic coast on a narrow coastal strip, which is bounded to
the south by a coastal cordillera. The settlement site is characteristic for a whole range
of archaeological sites, which are located between Betulia in the west and Selin Farm
in the east, each at prominent places and as yet poorly investigated. In the past, these
settlements held strategic positions along communication routes between the sea and
the interior, to the south of the coastal cordillera. In particular, in the extremely fertile
Aguán Valley, there appear to have been larger and more significant archaeological sites.
In 2018, a Selin-Period (AD 300–1000) and a Cocal-period (AD 1000–1520) site were
recorded very close to one another in Rio Arriba. Both archaeological sites were found
at a distance of only 20 km (as the crow flies) precisely to the south of Guadalupe and
could be reached through a pass through the coastal cordillera. In Guadalupe itself, the
high quantity of surface pottery and the presence of rock formations indicate intensive
settlement activity.
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Survey map of the Guadalupe archaeological site. The excavation unit is found within the walled schoolyard on a
fluvial terrace (Survey and map: M. Reindel, F. Fecher, M. Lyons).

Our research to date shows that in Guadalupe, there once existed an extensive preHispanic settlement, the upper settlement layers of which date back to the Cocal period
(1000–1520 AD). The settlement extended across a fluvial terrace, on which the primary
school and the centre of the modern village of Guadalupe are located today. The terrace surface is covered with a thick layer of dark earth. Also, there are concentrations of
pottery on the surface in most parts of the modern settlement surrounding Guadalupe.
Both can be interpreted as ancient evidence of intensive pre-Hispanic settlement activity.
In the centre of the settlement and at the highest point on the terrace, an almost
square platform was located. At the start of the excavations in 2016, a 12 m long and
32
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2 m wide trench was dug. Excavations revealed that the upper layers of this platform
consisted of densely packed pottery fragments and other finds to a depth of around 1 m,
which could be interpreted as evidence of ritual activities. Beneath this accumulation of
finds a series of several closely packed layers of settlement were discovered. Traces of
post holes, hearths, broken-down house walls with mudbrick remains and floors indicate
brisk settlement activity and enable the reconstruction of the details of local building
techniques. Similarly to current dwellings constructed using traditional methods, the
wall constructions were a combination of wood and reeds, which were covered with
mud (wattle and daub construction).

Survey map of the Guadalupe archaeological site within the schoolyard. In the south west there is a platform, in
which a 12 m long and 2 m wide trench was excavated (Survey and map: M. Reindel, F. Fecher).
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Pottery from Guadalupe is characterised mainly by being relatively coarse, usually
without painted decoration, but embellished with incisions and appliqué decorations.
Here and there were also some very fine items. A large part of the pottery inventory is
made up of supports and handles, which were often sculpted in anthropomorphic or
zoomorphic forms. The local fauna can be recognised on some items, for example there
are depictions of manatees and bats. Besides pot fragments, two almost completely
preserved pottery figurines and ocarinas (whistles) were found.

View into the profile section from the west. The high concentration of pottery can be seen clearly
in the upper layers of the profiles. There are several occupation layers beneath this (Photo: M.
Reindel).
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The excavation site is a platform around 1 m high located in the south-west of the schoolyard (Photo: M. Reindel).
14

Stylistic comparisons and the analysis of C samples revealed that this pottery dates
back to the Cocal phase (1000–1520 AD). The Cocal phase corresponds to the period
known as Postclassic in Mesoamerica. The pottery is the same in design and iconography
as the pottery inventory known from the Northeast Honduras. Almost identical shapes
and decorations were found on the Islas de la
Bahia, in the Aguán valley, in the Mosquitia
and in Olancho, around 100 km away from
the coast. This region is also considered a
cultural region, which is commonly known as
"Northeast Honduras Culture Region". With
their elaborately worked supports and handles
and the incised decoration, the pottery vessels
also show similarities with pottery types from
southern Central America (Nicaragua, Costa
Rica). In addition, parallels can be identified to
pottery types that are found around the Caribbean region.
The examination of further archaeological
Complete ocarina (whistle) from the Cocal period
material
offers insights into the subsistence
(1000–1525 AD), which was salvaged intact from
the section (Photo: F. Fecher).
base and economic activities of the inhabi35
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Concentration of finds in the upper section of
the layers, in which numerous large pottery fragments and large conches can be identified. A
large number of vessels were obviously smashed
here intentionally (Photo: M. Reindel).

tants of Guadalupe. Preliminary analysis of the numerous molluscs has
shown that the pre-Hispanic inhabitants of Guadalupe enjoyed a very
varied diet and used different ecological niches for obtaining marine resources. Alongside freshwater snails,
the inventory of finds also includes
a large number of oysters that live
A huge quantity of finds were salvaged from the section. The
in brackish water, and also species
washed fragments are dried on the schoolyard (Photo: M.
that can only be found in the open
Reindel).
sea and which require special skills
and techniques for their acquisition. X-ray fluorescence analysis shows that the inhabitants of Guadalupe obtained the greater part of the obsidian found during excava36
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tions from the deposits at La Esperanza and Güinope in the south of the country. Only
individual fragments came from the Ixtepeque source in Guatemala, which during the
Postclassic period represented an important source for the further western settlements
of the Mesoamerican cultural region. It is astounding that the obsidian from Güinope
was brought to Guadalupe in the form of cores and was further processed locally into
blades. This type of production was evidenced for the first time for Northeast Honduras

Representational decorations for vessels shaped like animal heads (Photo: M. Müller).

in Guadalupe.
Another type of find that indicates far-reaching trade relationships are the metal objects
from Guadalupe. In the 2016 excavation campaign, a small bell – possibly made of a
copper-gold alloy – and a metal needle were found. Metal bells were one of the most
important luxury goods acquired through long-distance trade during the Postclassic in
Mesoamerica. Metal production centres have been identified in western Mexico and in
southern Central America (Costa Rica, Panama). Another production zone is presumed
in the border region between Guatemala and Honduras. While the copper bell can be
associated stylistically more closely with southern Central America, chemical analysis
can provide details of the composition and origin of the find.
As regards the artefacts made of greenstone, analysis must clarify whether they are
actually jade or another type of greenstone. The only jade source in Central America
identified to date is that in the Motagua valley in southern Guatemala. However, there
are sources of green soapstone on the Islas de la Bahía and in the Mosquitia, where the
37
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Examples of pottery vessels, which were sometimes salvaged intact from the section (Graph: F. Fecher).

stone was used for jewellery manufacturing.
The quantity and the great diversity of the finds, together with the first provenance
analysis, raise questions about the economic interrelationships of Guadalupe during the
Cocal period. In Central America, there was a cultural upheaval in many regions during
this phase. In Mesoamerica, after the collapse of the Classical Maya elite in the 9th century AD, the access opportunities to resources changed, commercialisation increased
and new trade routes emerged. Trade along the Atlantic coast played an important role.
The report of a trade canoe met by Columbus on his fourth journey to the Islas de la
Bahía supports this theory. Other ethnohistorical reports indicate that Honduras was en38
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gaged in long-distance trade with
Yucatan, where it was known as the
land of "gold, feathers and cacao".
Obsidian, greenstone, shells and
metal objects were all described as
important trade goods in the Postclassic period (1000–1520 AD). All
these objects were found in Guadalupe.
However, the findings from the
excavations in Guadalupe indicate

Examples of the 3D documentation
of pottery vessels and decorations
(not to scale) (Graph: M. Lyons, P.
Bayer).

clearly how local and regional raw materials were acquired and processed locally. This
reinforces the assumption that in Northeast Honduras, an autonomous cultural and economic region existed, which stretched across the north-eastern main land and the offshore islands. This is reflected in a characteristic material culture, which is very similar
across the whole area. The findings from the obsidian analysis support these observa39
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Obsidian blades were usually
made from raw material from
the sources at Güinope and La
Esperanza in Honduras; individual examples come from Ixtepeque in Guatemala (Photo: F.
Fecher).

tions. They show that there was a close connection between coast and hinterland. Possible trade routes might have existed along the large rivers in the modern-day Mosquitia.
In addition, there seems to have been an independent tradition of greenstone processing in Northeast Honduras. Furthermore, ethnohistorical sources give indications of
metal production in Northeast Honduras, although these have not yet been confirmed
by archaeological excavations.
With the systematic and detailed excavations of the representative archaeological
site of Guadalupe in Northeast Honduras and the corresponding analysis of the archaeological material, an important contribution could be made to our understanding of the
cultural and settlement history of Northeast Honduras. The settlement of Guadalupe,
and in particular the site chosen for excavations, which seems to have been a cultural
platform in the centre of the settlement, have proven to be significant and rich in cultural material. The settlement surveys carried out in addition to the excavations showed
that a variety of as yet unrecorded archaeological sites exist to an astounding extent in
the surroundings of Guadalupe, particularly in the fertile Aguán Valley in the interior.
The activities of the Guadalupe project convincingly demonstrated that the region has
to date been underestimated in its cultural and historical significance and offers great
archaeological potential for the future.
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Prospecting on the island of Guanaja, where several archaeological sites with settlement remains and petroglyphs
have been documented (Photo: M. Reindel).

Cooperations:
The archaeological research in Honduras is carried out in cooperation with the Institut
für Archäologie, Fachbereich prähistorische Archäologie, the Universität Zürich (UZH)
and the Museum Rietberg Zürich (MRZ). In Honduras, the Antiquities Authority (Instituto
Hondureño de Antropología e Historia, IHAH) and the Universidad Nacional Autónoma
de Honduras (UNAH) are involved. The project is funded by the Swiss-Liechtenstein
Foundation for Archaeological Research Abroad (SLSA).
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On mounds and ditches in the Bolivian Amazon Lowlands
HEIKO PRÜMERS / CARLA JAIMES BETANCOURT
The eastern part of the Amazon lowlands of Bolivia is covered by a savannah area, which
is flooded every year during the rainy season. In this region, known as the Llanos de
Mojos, the Commission for Archaeology of Non-European Cultures (KAAK) has been
engaged since 1999. The work is being carried out in collaboration with the Bolivian
National Archaeological Heritage Agency (Unidad Nacional de Arqueología). A regional
survey and excavations at selected prehispanic settlements have been the main topics
of our work, but the project also included the designing and mounting of a permanent
exhibition at the archaeological museum in Trinidad, the capital of the Beni Department.
Several hundred archaeological sites have been documented to date, although the dense vegetation that covers most of them has severely hampered prospecting work. The
archaeological sites belong to two different traditions, which developed during roughly
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The road between Perotó and Sachojere
runs through gallery forest. On the right
side, hidden by the forest, is located the
settlement mound Santa María (Photo:
H. Prümers).
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the same time period between 400
and 1400 AD in the study area to
the east of the Mamoré River.
The most prominent relics of
the southern tradition are settlement mounds of up to 20 metres
in height. They consist entirely of
clay – stones are absent in the alluvial plains of the Llanos de Mojos
– and may cover more than 15
hectares. As they were modified
by wind and rain the actual aspect
of the mounds makes it difficult to
recognize that they arose as a succession of platform constructions.
On top of them buildings had been

During the rainy season (November to March), wide sections of
Llanos de Mojos are inundated (Photo: H. Prümers).

View of a recently cleared, small settlement mound in the southwest of the Llanos de Mojos (Photo: H. Prümers).
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Excavation of a "rich" burial at the site Loma Salvatierra. Copper disks were found on the forehead and at each side
of the skull. These, together with other unusual ornaments, put this burial apart from the other more than 120
graves unearthed at the site (Photo: H. Prümers).

placed, of which only post holes are to be found today. On the flanks of the platform
constructions there are thick debris layers, which alongside pottery consist mainly of
food remains (animal bones, snail shells, charred plant remains). Burials were found in
almost all sectors of the mounds, so close to each other in some areas that at certain
times, these must have served as cemeteries. Most graves were simple and devoid of
any kind of grave goods. Only occasionally they contained plates or jars and some ornaments, the latter frequently being made from "exotic" materials such as sodalite. In the
pre-Hispanic era, this deep-blue mineral came from a single mine in the southern Andes
(Cerro Sapo, Cochabamba). Trading or bartering relationships into distant regions, which
46
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were probably far more pronounced than the archaeological finds allow us to presume,
are thrown into sharp relief by this type of findings. In the surroundings of the core
area of the settlement with monumental architecture, there are often kilometres of
dead-straight embankments and channels. These latter served for water management
and their main purpose seem to have been the storage of water as a supply for the dry
season. For example, channels found near to one of the investigated settlement mounds
lead to two consecutive basins each with a capacity of 14,000 m3. The amount of water
to be stored in these would have sufficed to provide water for several thousand people
during the three-month dry season.
In the northern part of the investigation region, the prehispanic settlements are identifiable in the terrain only by the ring ditches that enclose them. The occupation layers
are generally thin here, a fact that has led to the assumption, that the settlements had
been short-living. Our investigations have shown, however, that they existed continuously over several centuries and that houses where relocated repeatedly within the settlement area enclosed by the ring ditch. Settlement density was astoundingly high. In the

Beads made from sodalite and jadeite in the mouth cavity of a 25–35 year old woman unearthed at the Loma Salvatierra (Photo: H. Prümers).
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Photo documentation of a jar burial at the BV-2 archaeological site
(Photo: H. Prümers).

mountainous region to the north
of the San Martín River, which is
densely forested today, we mapped an area of 200 km2 using LIDAR. Within this there were 21
settlements, delimitated by ring
ditches. Seven of these sites were
between 80 and 200 hectares in
size. Additional ditches connected several of these settlements,
thus forming a complex system
that seemingly existed simultaneously. Most of the ring ditch
sites still await archaeological investigation. In this region as well,

Aerial photo of the site BV-2, a settlement enclosed by a ring ditch that is situated right to the north of the actual
village of Bella Vista. The excavation units from 2007 are visible in the centre (Photo: H. Prümers).
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Digital terrain model (a) and satellite photo of a complex system of ditches to the north of the village of Bella Vista.
The LIDAR-mapping was done in 2011 by the company ArcTron (Graphic: H. Prümers).
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The co-director of the project, Dr Jaimes Betancourt in conversation with women washing the pottery from the excavation in Jasiaquiri (Photo: H. Prümers).

numerous channels and causeways are
to be found, most of them connected
to the settlements; furthermore, there are low embankments crossing the
savannahs in zig-zags, which are interpreted as fish traps.
It is the extent of these preHispanic earthworks and the fact, that
they virtually transformed almost all
of the Llanos de Mojos into a "domesticated landscape", that is astounding. Especially when one recalls that
the savannahs of the Llanos de Mojos
are almost void of human life today. It
is precisely the circumstance, that this
landscape had been deserted by man,
that we have to thank for the unusually

Pupils in front of a model of the Loma Salvatierra in the permanent exhibition which was newly established in 2017
at the archaeological museum in Trinidad, capital of the Beni Department in Bolivia (Photo: H. Prümers).
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The Loma Alta de Casarabe is one of few archaeological sites in the Llanos de Mojos where archaeological investigations had been carried out before the start of our project. In 2007 a topographic map of the site was made by
Renan Torrico as part of our project (right). In early 2018, the new owner of the site transformed the mound into a
motocross track with the use of bulldozers (left) (Graphics: H. Prümers).

good preservation of pre-Hispanic earthworks. So, pre-Hispanic use of space and subsistence strategies can be perfectly documented using modern remote sensing methods.
But like in many parts of the world, the archaeological heritage in the Llanos de Mojos
is at risk. Mennonites and the agrobuisiness have moved into the region and are changing the landscape at an alarming rate. Several settlement mounds have already been
levelled and through preparing the savannah for rice cultivation – using bulldozers and
deep ploughing – the traces of numerous pre-Hispanic embankments and channels have
been destroyed. The Loma Alta de Casarabe of all places, the first settlement mound in
the Llanos de Mojos that was investigated applying modern archaeological methods, has
been modified by the new owner into a motocross track.
It will not be possible to prevent similar destructions in the future, since they are
done by people that have moved into the region recently who do not attach any importance to local history. All the more important is the documentation of the archaeological
inventory – as much and as quickly as possible.

Cooperation:
• Unidad Nacional de Arqueología, La Paz.
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Early agriculture in the Central Andes – Research at the archaeological
site of Pernil Alto, Southern Peru
HERMANN GORBAHN
Neolithisation was one of the most important developments in human history. It refers
to the emergence of a lifestyle based on a combination of sedentism and food production, which in most regions of the world has replaced the procuring, foraging lifestyle of
hunters and gatherers. Archaeological indicators include domesticated plants and animals, solid housing and pottery. The producing, farming way of life emerged in just a
few regions in the world from which it was spread and formed the basis of nutrition for
the majority of societies. Today, it forms the principle source of food for most people. It
is known by now that the development of agriculture and sedentism is not the result of
a linear, evolutionary development, but that many smaller, independent, multi-faceted,
and also "backward-development" processes took place in the "regions of origin", which
ultimately intertwined and led to new ways of life. One region showing this multilinear
development is the northern part of South America, with the Central Andes in particular having been more intensively researched. However, the developments that led
to early complex societies are still insufficiently known due to the size of the area and
its ecological diversity. The Commission for the Archaeology of Non-European Cultures
has carried out research in Southern Peru that contributes to a better understanding of
these developments.
The Central Andes stretch from Ecuador to Northern Chile and include the mountainous and coastal areas of Peru and Bolivia. In South American archaeology, the Old World
term "Neolithic" is not used because of another periodisation. The sequence of periods
52
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Panorama of the central section of the Río Grande. The location of Pernil Alto on the right margin of the river valley
is indicated (Photo: Palpa Project).

starts with the initial settlement of the area by humans during the Pleistocene, however,
a more precise arrival time is still unknown. The Pleistocene, which is characterised by
hunters and gatherers, is referred to as the Paleoindian Period. Research has set its end
at around 8000 BC. It is followed by the Archaic Period (8000–1800/1500 BC). The appearance of ceramics at around 1800 BC, or in some regions around 1500 BC, marks the

The archaeological site of Pernil Alto. The view is to the south. The northern excavation area with
remains of pit dwellings is visible in the foreground (Photo: Palpa Project).
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beginning of the Formative Period, in which fully sedentary and agricultural societies already existed since the beginning. Consequently, the Archaic Period represents the period in which important steps were accomplished towards sedentism and agriculture. It is
sub-divided into the Early Archaic (8000–6000 BC), Middle Archaic (6000–3000 BC) and
Late Archaic (3000–1800/1500 BC). During the Early Archaic Period, specialised foraging
societies appeared in the Central Andes. During the Middle Archaic Period, the first permanent villages appeared near the coast where initial plant cultivation was performed,
although subsistence was still based primarily on marine resources. Furthermore, in the
Map of the Río Grande Basin with archaeological sites of the Archaic Period indicated. The reconstructed ecological
zones at the time of the settlement of the Middle Archaic site of Pernil Alto are depicted. The dashed lines indicate
calculated distances in travel hours (Map: H. Gorbahn).
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higher altitudes of the Andes, camelids – llamas and alpacas – were domesticated. At
the beginning of Late Archaic Period, complex societies become apparent on the central
Peruvian coast. The most famous archaeological area around the site of Caral in the
lower Supé Valley is characterised by numerous monumental structures. Researchers
sometimes interpret this archaeological area around Caral as the first early state of the
Americas. While the developments leading to these early complex societies on the coast
are already well-investigated, relatively little is known about the emergence of early
substantial agriculture as a basis for subsistence. A research project that aimed to investigate this emergence was implemented by the Commission for the Archaeology of
Non-European Cultures.
Since 1993, the Commission for the Archaeology of Non-European Cultures has
been conducting archaeological research projects directed by Markus Reindel in the Río
Grande Basin in the Palpa area in Southern Peru. In this area, which stretches from the
Peruvian coastal desert to the Puna, the archaeological cultural development as well as
palaeoclimatic developments and their mutual interactions were investigated.
The archaeological site of Pernil Alto was discovered in the context of these investigations in 2001. It is situated on the foothills of the Andes at an altitude of 388 m. The
Pacific coast and the highlands are both at a distance of around 60 km following the Río
Grande. Pernil Alto is situated about 10 km northeast of the present town of Palpa on
the right margin of the Río Grande and is located on a spur 10 metres above the plane,
fertile river valley. Initially, a Formative Period (1500–800 BC) settlement was excavated
there. Superimposed, subjacent occupation layers of the Middle Archaic Period were
detected during these excavations in 2005 and research efforts were subsequently concentrated on these remains. The preservation conditions are excellent due to the arid
climate. The Archaic remains in Pernil Alto date from 3800 to 3000 BC. Paleoclimatic
research has revealed that the environmental conditions at that time were significantly
more humid than today: during the Archaic occupation of Pernil Alto, an average annual
rainfall of 200 mm can be assumed – in today's coastal desert this is only 5 mm. Accordingly, the vegetation in the river valley was significantly more dense. In today's desertlike environment there was a grass steppe at that time and natural resources, including
game and edible plants, were much more abundant than today.
During the course of the excavations, a six-phase, structured settlement of the Middle
Archaic Period was detected in Pernil Alto. It consisted of 18 circular and oval, simple pit
dwellings with diameters of 2.5 to 3 m and depths of up to 80 cm. Their shape suggests
that they were probably tent-like constructions, which were primarily used for sleeping
because of their size, the limited associated artifacts and the remains of fireplaces that
have been interpreted as warming fires. Everyday activities, however, took place in the
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Excavation plan. Located between the Middle Archaic Period remains to the north and south, the remains of the Formative Period settlement were investigated (indicated in grey). These remains were so
enormous that archaic remains superimposed by them could not be investigated due to Peruvian cultural
heritage preservation regulations. The most important remains are shown here.
(Graphic: Palpa Project).

open areas between the dwellings, as numerous pits, fireplaces and settlement layers
indicate. The dwellings were arranged in a circular pattern around these open areas. One
larger open area in the east of the site was surrounded by six dwellings. This was the
area with the highest settlement intensity. Directly north of this, two smaller open areas
were surrounded by four dwellings each. The arrangement of four additional dwellings
in the southern excavation zone is less clear. Nevertheless, because of the findings in
the northern settlement area, a structured arrangement of the whole complex can be
56
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Grave 10. Burial of an adult male in
a dwelling burned above him

Above: Photo of the individual in situ.
Below: Plan of the dwelling with the
individual and associated artefacts.
(Photo and graphic: Palpa Project).
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Discovery circumstances during the evacuation of a young
individual. The individual was wrapped in a mat made of
plant fibres and was partially mummified (Photo and Graphic: Palpa Project).

assumed. It appears that everyday activities
took place in the open areas, while the dwellings surrounding these areas only served for
sleeping. However, the documented dwellings
originate from different settlement periods,
which was verifiable based on stratigraphy
and a total of 70 radiocarbon dates. Therefore, they did not exist at the same time. In
fact, one or more dwellings were erected in
a single open area and used. After they were
abandoned, new dwellings were constructed
in a circular pattern in the same open area.
This settlement pattern is described as circling courtyard.
After their abandonment, most of the
dwellings underwent a significant transformation in their use: burials were placed in
them. In Pernil Alto, a total of 33 burials from
the Middle Archaic Period were discovered in
which 35 individuals had been buried. Approximately two thirds of the burials were placed
in abandoned dwellings, which thus changed
them from domestic or sleeping dwellings to
burial areas that also formed part of the circling courtyards. The remaining burials were
placed in the open areas of the settlement.
In almost all cases, they were simple, primary
inhumation burials in flexed positions. The
positions and orientations were highly varied
and the burial customs were generally not
very strict. Individuals were mostly wrapped
in mats made of plant fibres, equipped with
few grave goods and interred in simple pits.
58

| SOUTH AMERIC A

Some pits were covered with large stones. Two burials differed significantly from the
others. In one case, an adult male was discovered with numerous grave goods – including a projectile point made of obsidian, a spear thrower end and numerous beads – in
a dwelling that had been burned over him. Based on comparisons with other archaeological sites, it can be assumed that this was a ritual burial. In another case, a young
individual at an age of around six months was discovered in one of the large open areas
of the settlement. This individual is particularly well-preserved and partly mummified.
Whether this is the result of artificial mummification or of natural processes has not yet
been definitively clarified. Because of the age distribution, which ranges from prenatal
to mature individuals, and a predominance of especially young individuals that died before the age of six years, it can be assumed that they were inhabitants of the settlement
that were buried directly on site.
The investigation of the economy produced particularly interesting and significant
results. In Pernil Alto, domesticated plants were cultivated from the very beginning; these were predominantly sweet potatoes and lima beans. Common beans, squashes, tubers and guavas were also cultivated. The cultivation areas were probably located within
a river meander south of the spur. However, during the first phase, these crops were only
used in the form of a "low-level food production" to support the otherwise practised
foraging. The proportion of foraging outweighed food production significantly and made
up around two thirds of the diet. In particular, the protein-rich fruits of the huarango

Remains of a pit dwelling (Structure 11) with internal burial.
(Photo: Palpa Project).
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Examples of artefacts from Pernil Alto. a: Projectile point made of obsidian; b: Cutting
tool; c: Hammerstone; d: Spear thrower end; e: Textile tool; f: Digging stick; g: Meshed
textile; h: Groundstone; i: Mortar; j: Mat remains; k: Notched piece; l: Shell pendant;
m: Circular beads; n: Oval beads; o: Handstone; p: Mortar; q: Possible net fragment
(Photos: Palpa Project).

60

| SOUTH AMERIC A

tree were gathered in this type of food procurement. Furthermore, animal remains and
hunting weapons are evidence of hunting for cervids and guanacos in the surrounding
area. These conditions fundamentally changed starting with the second settlement phase
around 3350 BC.
The cultivated crops now significantly outweighed the gathered plants and hunting for
wild game rarely took place any more. At the same time, there was an increase in birds
and rodents attracted by increased plant waste. These development trends were also
reflected in the proportional increase in implements and tools, such as ground stones,
mortars, handstones and digging sticks, which illustrate an intensification of plant use
and cultivation. Overall, food production in the form of agriculture now clearly formed
the basis of subsistence, whereas foraging now had a supplemental, supporting role in
food procurement.
Because of the archaeological indicators, such as food production, the structure of the
settlement, the use as a burial site, the appearance of heavy ground stones and mortars,
and primarily through the results of strontium analyses on the remains of the buried
individuals, there is evidence that Pernil Alto had been permanently settled and that residential mobility did not take place. This, and the structured layout of the settlement in
combination with agriculture forming the basis of subsistence from the second settlement phase, characterises Pernil Alto as an agricultural village. Pernil Alto is therefore the
oldest known agricultural village in the Central Andes.
The immediate surroundings in the central section of the Río Grande were especially
well-utilised by the inhabitants of this Middle Archaic village. It was also connected to other
ecological areas through logistical mobility or exchange relationships. Thus the obsidian
used in small quantities in Pernil Alto originated from Quispissisa, which is located in the
highlands at a distance of about 120 km or a 2–3 days trip. However, connections to the
highlands were generally less pronounced. The connections to the Pacific coast, which was
reachable following the Río Grande in one to two days, were more distinct. For example,
seashells and snail shells from the Pacific were often used in large quantities as jewellery in
Pernil Alto. Research in the coastal area and on the lower Río Grande, where the site of Las
Brujas was investigated by the Commission for the Archaeology of Non-European Cultures
under the direction of Burkhard Vogt, has shown that settlements existed there at the
same time as Pernil Alto. Pernil Alto was probably integrated into a Middle Archaic Period
settlement area of the Rio Grande, which ranged from the coast to the Andean foothills
and to a lesser extent into the highlands.
The development of early complex societies in the Central Andes can now be described more precisely based on the research results from Pernil Alto. Early settlement
took place on the Pacific coast as early as the beginning of the Middle Archaic with initial
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sedentary villages emerging around 5800 BC. Their economic foundation, however, was
based in the exploitation of the rich marine resources of the Humboldt Current. Crops
were cultivated only secondarily and to a limited extent. Because of the material culture,
dwelling forms and crop species, Pernil Alto is clearly related to these early settlements.
There was possibly an increase in population along the coast. The El Niño phenomenon
began around 3800 BC. During El Niño years, the marine resources are abruptly reduced. As a reaction to a growing population in combination with a short-term scarcity of
resources, the hinterland was then settled, as the example of Pernil Alto illustrates. In
these hinterland villages, which emerged under favourable climatic conditions, foraging
was initially continued as the basis of subsistence with some additional crop cultivation.
Subsequently, substantial agriculture was developed there, which ensured subsistence
for the first time through primary food production. According to the findings of Pernil
Alto, this happened around 3300 BC. Thus, two subsistence systems had developed:
the intensive use of the rich marine resources along the coast and
agriculture in the hinterland and on
the Andean foothills. At the start
of the Late Archaic Period (3000–
1800/1500 BC), both systems were
combined into a marine-agricultural
economy. This was further enhanced
in its productivity by the introduction of cotton and maize during the
Late Archaic Period. Cotton was used
to manufacture fishing nets and in
this way it increased the yield of protein, while maize increased the yield
Sweet potato remains (Photo: G. Bertone).
of carbohydrates. This dual economic system formed the basis for the first complex societies, which emerged around 3000
BC along the central coast of Peru in the lower Supé Valley and left early monumental
structures in the region around the important archaeological site of Caral.
The investigations in Pernil Alto thus provide an important contribution to the better
understanding of the multilinear and multi-faceted emergence of complex societies in
the Central Andes. These ultimately formed the nucleus for the subsequent prehistorical
cultural development that culminated in the Inca Empire.
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Cooperations:
• Graduate School "Human Development in Landscapes" at Kiel University, Germany
• Institute of Geography at Heidelberg University, Germany (Bernhard Eitel, Bertil
Mächtle; palaeoclimate)
14
• Curt-Engelhorn-Center for Archaeometry, Mannheim, Germany (Bernd Kromer; Cdating)
• Institute of Geography and its Didactics at the University of Cologne, Germany (Karsten
Schittek; pollen analysis)
• Bavarian State Collection for Palaeontology and Geology, Munich, Germany (Stefan
Hölzl, Christian Dekant, Susanne Rummel; strontium analysis)
• Museo Nacional de Historia Natural, Lima, Peru (Gabriela Bertone; archaeobotany)
• Museo de Arqueología de San Marcos (Casona), Lima, Peru (Carmen Rosa Cardoza,
Enrique Angulo; archaeozoology)
• Pontifica Universidad Católica, Lima, Peru (Elsa Tomasto Cagigao; anthropology )
• PaleoResearch Institute, Golden, CO, USA (Linda Scott Cummings; residue analysis)
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The economic organisation of the Paracas culture (800–200 BC) in
southern Peru
CHRISTIAN MADER
How did people manage the economy before the existence of global financial and trading systems? How were the supply of raw materials ensured and the exchange of goods
organised in the past? Could former economic wisdom even offer alternatives to the
modern economy, which often brings a heavy environmental burden and increasing social inequality? The research project, "The economic organisation of the Paracas culture
(800–200 BC) in southern Peru", investigates these kinds of questions in the context of
a dissertation on the economic system of the archaeological Paracas culture. It reconstructs the economic exchange mechanisms, the use and procurement of resources, and
the production and consumption processes of this pre-Hispanic society on the western
slopes of the Andes. The Late Paracas Period (370–200 BC) in particular is taken as a
case study and data basis in the investigation area of the Palpa valleys (Andes transect).

Map of the investigation area between the Pacific and the source of obsidian at Jichja Parco / Quispisisa. Also
shown is the location of the most important archaeological sites for this project in the Andes transect (Map:
V. Soßna and C. Mader).
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The research approach to the project relates both to the analysis of archaeological finds
and contexts, which have been discovered at several excavation sites between the Pacific coast and the Andean uplands, and also to the evaluation of theoretical economic
models, primarily with respect to the pre-Columbian eras. The three most important archaeological sites with open-area excavations are Jauranga (285 metres above sea level),

Satellite image of Jauranga and its immediate surroundings with the excavation units (Map:
V. Soßna).

Collanco (1630 metres above sea level) and Cutamalla (3300 metres above sea level). Archaeological test sections have also been arranged for the project in Cerro Paracas (450
metres above sea level) in the Santa Cruz Valley. Furthermore, the entire investigation
region from the uplands to the Pacific Ocean runs along a precolonial trade route. The
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named archaeological sites represent different ecological zones of the western slopes
of the Andes: the chala (coastal desert) on the Pacific coast, the western yunga (yunga
marítima) in the mid uplands and the quechua in the mountains. The excavation and
field work have been carried out under the leadership of Markus Reindel and Johny Isla
through the long-term "Palpa" project of the German Archaeological Institute's (DAI)
Commission for the Archaeology of Non-European Cultures (KAAK).

Agricultural terraces and the irrigation system at Collanco. The excavation works took place in the higher eastern
area of the marked complex (Map: V. Soßna).

The economic models covered here include the verticality model, circuit mobility, llama
caravans as a means of transportation for goods exchange, transhumance, and market
concepts. These theoretical models are brought face-to-face with archaeological data
from the Andes transect. For the reconstruction of economic organisation, reference is
made primarily to stone artefacts made of obsidian, malacological material (shells) and
skeletal remains from camelids (llamas and alpacas). The three material groups form the
basis for the archaeo-economic study. They were selected because of their potential
to demonstrate the economic concatenation of raw material acquisition, production,
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Topographical map of Cutamalla. The excavation areas are both in the southern Sector A and in the northern Sector B (Map: J. Palomino Noa and M. Reindel).
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exchange and consumption. Depending on the material group, certain methods and
scientific analysis procedures are used, and collaboration takes place with appropriate
specialists.
The results show that for the manufacturing of tools and weapons, points and obsidian were the most important raw materials in the Paracas culture. Geochemical analyses
have shown that obsidian in the research area was mined almost exclusively from the
Jichja Parco / Quispisisa source (4100 metres above sea level) in the puna zone. The archaeological settlement Cutamalla, which is 63 kilometres away from Jichja Parco, held a
special position in the obsidian economy. The production of obsidian tools in Cutamalla
was significant, but the use of these devices locally should not be mistaken. Furthermore, Cutamalla must have played a crucial role in the distribution of the material in other
areas, in particular to the coast. In the coastal deserts like Jauranga, obsidian objects
were obviously used and a certain amount of tool production took place.
Seashells of different species, which were brought from the Pacific, had a significant
economic function in the coastal region, mainly serving as nourishment, as jewellery and
in use as simple tools. Although shells – also as functional artefacts – have been documented in upland areas like Collanco und Cutamalla (particularly worth mentioning are
fragments of Choromytilus chorus), the small quantities excavated indicate that marine
resources in these areas are no longer a measure of
Elongated open pit quarry at the Jichja
economic significance. The high quantities of excavaParco / Quispisisa obsidian source (Photo:
C. Mader).
ted camelid bones in the entire Andes transect show
the relevance of llamas (Lama glama) and alpacas
Signs of use on the outer side of a Choromytilus chorus example from
Sector A in Cutamalla, which indicates the use of the seashell as a
simple tool (Photo: M. Gorriti Manchego).
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(Lama pacos) for the Paracas economy. The most important uses of New World camelids were as beasts of burden for transportation, for wool production and as a source
of food. Strontium isotope analysis was carried out on excavated camelid teeth (tooth
enamel) from Jauranga, Collanco and Cutamalla. The isotope compositions of the teeth
from the three archaeological sites show similar proportions. The comparison of these
results with reference values from environmental samples indicate that the camelids
were born and raised in the uplands. Accordingly, the remains of New World camelids represent – alongside obsidian – an additional flow of goods, which ran from the uplands
to the coast.

A completely preserved camelid skeleton beside a grinding stone, which was discovered in excavation works in
Jauranga (Photo: J. Isla).

Even when economic exchange took place in both directions in the investigation area
of the Andes transect, a noticeable imbalance can be identified in the flows of goods.
Resources from the uplands came to the coast in remarkable quantities, while coastal
resources found their way to the uplands only occasionally. Settlements in the uplands,
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Diagram with the standardised quantities of analysed material groups excavated in Jauranga (Graphic:
C. Mader).

Diagram with the standardised quantities of analysed material groups excavated in Collanco (Graphic: C.
Mader).

Diagram with the standardised quantities of analysed material groups excavated in Cutamalla (Graphic: C.
Mader).
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Map of the Andes transect with the location of settlements that have been recorded for the Late Paracas Period. The
image also highlights the continuous and balanced settlement structure during this time period (Map: V. Soßna).
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like Cutamalla, undertook key economic functions in this system: as production sites
for the distribution of materials in other regions and as local consumers. Overall, the
consumption behaviour and the demand in coastal locations – like Jauranga and Cerro
Paracas – can certainly be considered a crucial power behind the economic organisation
of the Paracas culture.

Map of the Andes transect research region with a schematic reconstruction of the economic organisation of the
Paracas culture (Map: V. Soßna and C. Mader).

With regard to the examined economic models, it must be established that none of these theories sufficiently explains the economic trade pattern of the Paracas. No evidence
can be found for characteristic elements of the theoretical models. At the same time,
however, there are individual aspects of the models that agree with the economic situation in the Palpa valleys. The relevant components are incorporated with the analysis of
archaeological finds to formulate an economic model for the Paracas Period. This model
is characterised by a direct economy (economic directness).
Important elements of the new economic model are the developments of continuous and balanced settlement structures in the western Andes, which enabled direct
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access to raw materials, whether this is to the maritime resources of the Pacific or the
upland resources such as obsidian and camelids and their products. Strategies of direct
access enabled the reduction of actual exchange processes over great distances and
therefore the reduction of transaction costs, as important raw materials did not have to
be sourced through exchange with other groups. Furthermore, the model of economic
directness demonstrated the interaction of variable determinants (e.g. settlement and
population structure) and constant determinants (e.g. the varied landscapes) in the precolonial Andes economy. To this extent, the archaeological reconstruction and analysis
of the Paracas culture economy provides not only an example of a past economic structure, but also a methodological procedure balanced between data and theory for the
investigation of earlier economic systems.
The dissertation was completed in 2017. The overall findings of the project described
here were summarised under the title Sea Shells in the Mountains and Llamas on the
Coast. The Economy of the Paracas Culture (800 to 200 BC) in Southern Peru published
monographically in the series "Research into the archaeology of non-European cultures"
by the German Archaeological Institute.

Cooperations:
• DFG Research Training Group "Archaeology of Pre-Modern Economies" of the
Universities of Bonn and Cologne
• Department for the Anthropology of the Americas, University of Bonn
• Laboratory for Radiogenic Isotopes at the RiesKraterMuseum, Nördlingen
• Peruvian Ministry of Culture
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Machalilla. Investigations into the Formative Period on the coast of
Ecuador
HEIKO PRÜMERS / MARÍA FERNANDA UGALDE MORA
In Ecuadorian Archaeology the period of the four millenia BC, that saw the emergence
of the first villages, the spread of pottery and an increase in the numbers of cultivated
crops, has been labeled as "Formative Period". The early Formative Period corresponds
to the Valdivia Culture (4400–1450 BC), the mid and late Formative Periods are divided
into the Machalilla culture (1400–800 BC) and the Chorrera/Engoroy culture (1200–300
BC). The least well researched of these three cultures is the Machalilla culture, which is
the focus of this project.
The distribution of the Machalilla culture is limited to the coastal strip of Ecuador
from the Rio Chone to the north to the area of modern-day Guayaquil to the south. As
yet isolated incidences have been reported for the El Oro province and the area west of
the town of Esmeraldas. However, it is noteworthy, that the Machalilla culture does not
seem to have extended into the fertile Guayas basin.
The Machalilla culture was defined in 1958 by the Ecuadorian
archaeologist Emilio Estrada
on the basis of pottery recovered from excavations made
in the area of the modernday Machalilla cemetery. Only
Machalilla material was found
at the site, thus it was impossible to establish the relative
chronological position of the
newly defined culture on the
basis of stratigraphied contexts. Estrada therefore attempted to establish the temporal limits of the Machalilla
culture through the seriation
of pottery finds from other arMap of the distribution area of the
Machalilla culture (Graphic: H. Prümers).
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Relief map of the bay of Machalilla, generated through stereophotogrammetric processing of aerial photographs. The location
of the two investigated archaeological sites
is marked, the grey area corresponds roughly to the extent of the Chorrera/Engoroy period archaeological site Ma-Lan (Graphic: H.
Prümers).

chaeological sites. This brought
him to the conclusion that the
Machalilla culture followed the
Valdivia culture and preceded the
Chorrera/Engoroy culture.
This assumption of placing
the three formative cultures of
the coastal region of Ecuador in
a line of development is no longer tenable. The gaps in the dates
between the end of the Valdivia
culture (1450 BC) and the start of
the Machalilla culture (1400 BC)
suggest a hiatus in cultural development, which is identifiable on the coast of Manabí at
several archaeological sites. Very probably, it correlates with the eruption of a volcano
(Guagua Pichincha ?) around 1450 BC. Ashfall, carried into the coastal region by easterly winds, destroyed the harvest there and prevented plant growth for a long period.
At several archaeological sites in the mid and south Manabí, ash layers have been documented that seem to correlate with this disaster scenario. The length of the hiatus
has not yet been clearly determined and may have been different
in each sub-region. In any case it is
probable that there was a discontinuity between the Valdivia and the
Machalilla cultures, which was more
apparent in the north than in the
south.
Aerial photograph of the bay of Machalilla
from the north-east. In the foreground is the
current cemetery, which covers almost entirely the Machalilla period archaeological site
(Photo: H. Prümers).
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The end of the Machalilla culture too, initially assumed to be a seamless transition into
14
the Chorrera culture, requires reinterpretation, as increasingly early C dates for con14
texts of the Chorrera/Engoroy culture have been published. Meanwhile, the earliest C
dates for the Chorrera/Engoroy contexts date back to 1200 BC and are therefore separated from the start of the Machalilla culture by a mere 200 years. Thus, the archaeological
evidence seems to indicate the co-existence of two populations living side by side for
hundreds of years in the same area.
Higly relevant for the general direction of the project is the fact that the cultural
development in the coastal region of Ecuador during the Formative Period was very different when compared with Peru. While in Ecuador, small villages were the norm during

Photo taken by a drone of the excavation at the eponymous archaeological site of the Machalilla culture (Photo H.
Prümers).
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Orthophoto of the excavation units
at the site Ma-Lan that is dating to
the Chorrera/Engoroy period (Graphic: H. Prümers).

Aerial photograph of the Chorrera/
Engoroy period archaeological site
Ma-Lan from the south. The site
is around 400 m from the seafront
in the southern part of the bay of
Machalilla, which today is almost
entirely settled (Photo: D-DAI-KAAKEC-2017-2357, H. Prümers).
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Fragments of "Bahía" figurines from
the Chorrera/Engoroy occupation
layer at the Ma-Lan site. The ascription of similar pieces to the later Bahía
culture (600 BC–600 AD) must possibly be corrected (Photo: H. Prümers).

the Formative Period, in Peru hundreds of monumental ceremonial structures were built
at the same time. Especially on the northern and central coast of Peru, gigantic mud
brick structures were constructed – frequently even before the emergence of pottery.
The planning and management of these construction projects are barely imaginable without the existence of "elites" within that society. No monumental ceremonial buildings
from the Formative Period have been identified as yet on the coast of Ecuador. The few
architectural remains excavated in area from the mid Formative Period in Ecuador all
correspond to small and low platforms (lesser than 1 m height), best interpreted as the
remains of residential areas. On the other side, pottery is found significantly earlier on
the coast of Ecuador than in Peru. The origins of these cultural differences between the
two neighbouring regions can be traced back to the Archaic Period or to the Peruvian
"preceramic period with cotton". What induced them is as yet unclear and makes the
study of the less investigated formative cultures of Ecuador even more urgent.
In 2016 a survey of the bay of Machalilla was undertaken to select the most promising sites for excavation. One was the eponymous archaeological site of the Machalilla
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Core of a seashell with deep
grooves from trying to saw it
into pieces with cords of different thicknesses (Photo: H.
Prümers).

culture that was found to have been greatly modified by modern interventions. Nevertheless, chances to obtain new data at the site still existed. In the southern area of the
bay a large area with remains from the Chorrera/Engoroy culture was selected. Excavations were carried out in 2017, with the intention of explaining both the temporal
relationship of the two archaeological sites and the question of possible differences in
the subsistence economies.
As topographical maps for the region are available only on a 1:50,000 scale, aerial
images of the entire bay were taken with a drone and then stereophotogrammetrically
processed. The relief map thus generated illustrates that the foothills of the coastal
cordillera extend to the shore line and that there are only few mayor flat areas. These later were used by the pre-Hispanic settlers. At the most northerly of these plains
the archaeological site of the Machalilla culture (Ma-Cem) is located; around 1.5 kilometres further to the south is the large settlement area of the Chorrera/Engoroy culture (Ma-Lan). Settlement remains from later cultures (especially Bahía, Guangala and
Manteño) are concentrated even further to the south. The reasons for this repeated
southward shift of settlements is unclear. Similar settlement patters can however be
found in the neighbouring bays.
In the literature, the eponymous archaeological site of the Machalilla culture (Ma-Lan)
is described as the "only one located on high land". However, our topographic survey demonstrated that the two archaeological sites investigated within the project, although located at different distances from the coastline, both lie at the same height above sea level
(approx. 28 m). Obviously the pre-Hispanic settlers were conscious of the dangers of a
possible spring flood and they placed their villages out of its reach – quite contrary to the
area occupied by the current village, that in most parts reaches right to the beach.
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Adornments (a–e) and fishhooks (f–i) made from sea snails and shells. They were found in the Chorrera/Engoroy
period occupation layer of the Ma-Lan archaeological site (Graphic: H. Prümers).

Archaeological contexts encountered at both sites studied by us in the bay of Machalilla
included occupation layers, floors and small pits (several of these filled with shells of a
single species). At the Chorrera-/Engoroy archaeological site, there were also post holes
and a burial without grave goods. The occupation layers were exceptionally rich in finds,
especially at the Chorrera/Engoroy archaeological site. All the archaeological material
(pottery fragments, shell remains, fish bones and stone artefacts) was brought to Quito
for analysis. During the excavations, the sandy sediment was sieved. In addition sediment samples
were flotated for botanical remains but there were
none preserved.
Button made of mother of pearl. Comparable pieces have reached
the uplands of Ecuador as trade goods, as shown by similar pieces
from the "Las Orquideas" archaeological site near Ibarra (Photo:
H. Prümers).
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The analysis of the ceramic is still in course and will be completed at the end of 2019.
Nevertheless, there are already some interesting results. For example, our excavations
did not produce a single fragment of the type "Ayangue Incised", which is considered as
highly characteristic for the Machalilla culture in the literature. Also surprising are the
numerous fragments of "Bahía" figurines in the Chorrera/Engoroy occupation layer of
the Ma-Lan archaeological site, since otherwise no pottery from this culture was found.
The Bahía culture (500/200 BC–600/800 AD) is "traditionally" classified in the "period of
regional development" and is considered a follow-up culture to the Chorrera/Engoroy
culture. Possibly in this case, a temporal overlapping of the two cultures could be asBronze needle from the
Chorrera/Engoroy period occupation layer of
the Ma-Lan archaeological site (Photo: H.
Prümers).

sumed. The four radiocarbon dates for the Chorrera/Engoroy occupation layer at the
Ma-Lan archaeological site can also be interpreted in this way, as they fall into the period
between 400 and 200 BC. At that time, the Bahía culture had begun to establish itself
along the most northerly coastal section of central Manabí.

Cooperations
• Carlos Montalvo Puente (PUCE)
• Eric Dyrdahl (PUCE)
• Jairo Escobar (Universidad de los Andes, Bogotá)
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Ifri n’Ammar, a wide-ranging archaeological site in Morocco’s eastern Rif
JOSEF EIWANGER / ABDESLAM MIKDAD
Few places on Earth awaken as profound an impression as that experienced by visitors
to the Strait of Gibraltar. The close proximity of two continents, the landscape with the
Rock of Gibraltar opposite the Jebel Musa on the African side and the thousands of
years of historical development in the region is a source of enchantment for historians
and archaeologists. From an archaeological perspective, one peculiarity of the strait is
the extreme variation in sea level over the course of the glacial period. With the depth
intermittently decreasing by up to 100 m, the distance between the continents becomes
significantly shorter and easier to traverse, raising questions about whether and when
Stone Age people on both sides were able to find a way to the opposite continent.

Strait of Gibraltar seen from the Mirador del Estrecho

This was a central focus of earlier field studies around Tangier and Tetouan, on Gibraltar
and in the surrounding area of southern Spain. We were also interested in following this
line of questioning, but in discussions with Abdeslam Mikdad from the INSAP (National
Institute of Archaeology and Heritage) Department of Antiquities in Rabat, it became
clear that the Moroccan archaeological sites near the strait were largely abused and disturbed. The numerous caves have been converted for tourism, souvenir shops and cafes.
In 1994, through site visits and making arrangements with our local colleagues, we
relocated our cooperative work area much further to the east of the coastal region. At
the eastern end of the Rif Mountains, we were able to obtain a very diverse environment
to investigate, which had remained largely unexplored. In 1995 and the following years,
we quickly discovered numerous caves and rock shelters in the limestone mountains of
the eastern Rif as well as open-air spaces showing indications of stone age settlement.
In this report, we would prefer to focus on a single archaeological site as it kept us so
busy for the following 20 years. We discovered it as part of a survey to the east of the
84

| AFRIC A

View of Ifri n’Ammar from Selloum rock (Photo: H.-P. Wittersheim).

Guerrourau plain, where we had set up the project headquarters. Along a track, we
reached a narrow valley over a pass with a temporarily dry wadi, which ran between
a rocky ridge and a high mountain that sloped steeply into the valley. Subsequently,
the wadi flowes into the Moulouya river plain, which even in summer channelled the
meltwater from the High Atlas.
We were deeply impressed by the sight. At the narrowing of the valley, there was a
steep, vertical drop of the mountain opposite a rocky ridge and an unusually large rock
shelter. Our excited discussions at the entrance to the interior bounced back as a clear,
undistorted echo from the opposite rock wall. Johannes Moser, a good friend, longstanding colleague and leader of the excavations in the rock shelter, appropriately called the
deeply impressive place as a "prehistoric ideal situation".
In those first hours, our delight grew as we examined the almost 1000 m² talus (scree
slope) of the cave and the numerous finds scattered on the surface. Soon after that, we
began to excavate the interior of the rock shelter. Initially, we found Neolithic material
mixed with informative finds from the 18th and 19th centuries. The latter suggested
a possible use of the rock shelter as a station along a pilgrim route. Glass, coins, small
metal items and urban decorative ceramics were indicators of this. At no great depth
beneath these, we found Iberomaurusian deposits with a high density of artefacts from
the late Upper Palaeolithic culture.
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Excavation in the Iberomaurusian layers (Photo:
H.-P. Wittersheim).

The reliable locally hired workforce came from farmsteads close by. They told us that the
traditional name of the rock shelter was "Ifri n’Ammar" (the cave of the Ammar). We
were happy to retain this name, as Ammar is an old Jewish name and, among the locals,
this was an indication of the great age of the place. Despite the impressive situation
and structure, Ifri n’Ammar had not yet been discovered either by cartographers or by
archaeologists.
Initially, we excavated one quarter of the 100 m² interior. The Iberomaurusian comprised layers almost two and a half metres and included an enormous number of artefacts and spectacular finds. Johannes Moser estimated the total number of Iberomaurusian flint tools at this site to be almost two million pieces when including the scree
slope of the rock shelter. The required raw material was probably sourced from Ain Zorah
around 35 km away, where we were able to identify a large chalky hill with large silex
knolls. Without question, collecting of raw material was linked to hunting expeditions.
Over the course of the project, we found comparable Iberomaurusian artefact series
and unusual implements in many places, for example, a decorated antelope horn core,
a composite device made from cattle vertebra with a small inlaid silex blade – perhaps
a tattooing implement – and many more. On the vertical side wall of Ifri n’Ammar, we
came upon a haematite rock painting, which, after processing with the Image-J software,
appears to most likely represent an anthropomorphic picture. Hidden by the Iberomaurusian layers of the 10th to 13th millennia, it is highly likely to be the oldest rock painting
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in North Africa. The required haematite (red ferric oxide) can be found throughout the
region. In Ifri n’Ammar we found small tortoise shells with thick traces of haematite preserved in their shell-shaped interiors.
Another very interesting find was the burial site of a young adult male, who, quite
unusually, was in a contracted vertical position. Perhaps the petroglyph on the cave wall
almost directly above him was designed in his memory. If we consider these unusual
artefacts and findings in comparison to the numerous other Iberomaurusian archaeological sites, we can safely assume that in Ifri n’Ammar there was a permanent, large and
influential group of people.
The following year, we continued the excavation in Ifri n’Ammar. One evening, the
team returned to headquarters and showed a selection of a different type of silex artefact that had suddenly come to the surface. The bottom of the Iberomaurusian layer
had been reached and the new layer was from the Middle Palaeolithic Aterian. Points
with marked stem formation are very characteristic of this. This Aterian layer is not very
robust, but contains a substantial and mixed range of characteristic artefacts.

Stratigraphy, dating and artefacts (Photo and montage: H.-P. Wittersheim).
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Below the Aterian, we found a distinct layer with clearly identifiable Mousterien artefacts. Up to this point, the sequence of layers could have been textbook in fashion,
had there not been a second thin, but completely characteristic Aterian layer below the
Mousterien. Beneath this, another massive Mousterien layer came to light, which was
found almost 7 m below the surface. This multiple stratigraphy change could now be dated using the burnt silex and resulted in a sequence between 180,000 and ca. 85,000 BC.
A comparable interstratification has never been seen elsewhere in northwest Africa. We
would like to thank Palaeolithic specialist Marcel Otte for a potential interpretation; he
considers it a possibility that in the Middle Palaeolithic Period, different groups of people settled in Ifri n’Ammar in stratigraphic succession. This assumption is supported by
the fact that animal species were found only in the Aterian layers, the varying presence
of which is obviously connected to climate conditions in the Rif. This was determined
by zoologist Rainer Hutterer during his investigations into the fauna (white rhino and
gundi).

Iberomaurusian skeleton in a contracted vertical position (Photo: J. Moser).
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View of the start of the Ammar stratigraphy (seven metres deep) (Photo:
H.-P. Wittersheim).

Special attention to the upper
Aterian layer uncovered a localised scattering of perforated
shells of the species Nassarius
gibbosulus with traces of red
colouring inside. Dated to
around 83,000 BC, they are considered to be the oldest jewellery of humankind. Comparable, though somewhat younger,
deposits were found in Taforalt
on the Moroccan Atlantic coast
near Temara, in Oued Djebbana
in Algeria and in Mount Carmel
in Israel. A closely related shell
appeared in Blombos Cave in
South Africa, also drilled and
reddened and dated to around
75,000 BC.
The Ifri n’Ammar fauna found during Mr. Hutterer’s work and the attention paid to
the function of the Aterian stemmed points by Sonja Tomasso have resulted in many
findings alongside the observations mentioned here. The stratigraphy of Ifri n’Ammar
ended at a little over 180,000 BC at the massive rock of the grotto. Overall, the many years of work in Ifri n‘Ammar covered a period that stretched into the modern era. Further
surveys that we undertook in our allocated working area generated extensive concentrations of finds from the Lower Palaeolithic Acheulean in the coastal area around 50 km
away. Here, in I’Ammorene Ifantaras, vast erosion areas were identified. Lying close to
the Melilla peninsula, the predominant rocks are of volcanic origin, which are very good
for processing into stone implements, in this case hand axes. We were able to collect
almost 100 hand axes in these areas making this a significant archaeological site of a sort
not often seen in North Africa. The site covers a period beyond that of Ifri n’Ammar and
possibly extends well towards 300,000 BC. One last feature is a hand axe-like implement
from I’Ammorene made from good-quality silex. Instead of a point, as denotes typical
hand axes, this example has a transverse, hook-shaped edge at the end, to which it also
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Nassarius gibbosulus, perforated and with traces of colour (Photo: R.
Hutterer).

Hand axe and hachereau from I’Ammorene, Mediterranean
region (Photo: H.-P. Wittersheim).
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owes its scientific name "hachereau". Hachereaus are found in some locations in North
Africa, but, surprisingly, also in parts of Sicily and in the south of the Iberian Peninsula,
whereas they are missing in the adjoining northern part of Europe. They are probably
signs of earlier movement in the Mediterranean region.
Our short report ends here with a note that in the course of our twenty-year project,
many much more recent phases in cultural development have also been investigated.
These have not fallen by the wayside, but are discussed in other places.

Cooperations:
• I.N.S.A.P., Rabat
• Museum Alexander Koenig, Bonn
• Institute for Pre- and Early History, University of Erlangen
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Komati contact: The Early Iron Age and contact between late
hunter-gatherers and early agricultural cultures in southern Africa
DECIO MUIANGA / ROSEMARY ANDRADE / TEMAHLUBI DUDU NKAMBULE / ALEX
SCHOEMAN / JÖRG LINSTÄDTER
The Commission for Archaeology of Non-European Cultures is currently setting up several projects in southern Africa. Due to its geographical position and variety of habitats,
southern Africa of the last 2,500 years is a melting pot of different populations representing distinct forms of social organization with various subsistence strategies. During this
period, four main players have been dominating the scene: San, Khoekhoe, Bantu and
European immigrants. According to traditional scientific consensus, San are considered
as native hunter-gatherers who, according to genetic studies, have been occupying southern Africa for the past 100,000 years. However, historic, linguistic, and ethnographic
studies suggest that 2,000 years ago the so-called Khoekhoe invaded western South
Africa from the north (Zambezi region). Although also mobile and closely related to the
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San, Khoekhoe immigrants might have introduced first domesticated animals and pottery to the region.
Around the same time, the Bantu arrived on the eastern flank of South Africa. In
contrast to the Khoekhoe, Bantu were predominantly sedentary famers, having introduced tropical crops and iron technology to southern Africa. Further conflicts developed
with the arrival of European settlers from the fifteen century onwards. Recent research
indicates that the contacts between the main groups took place in a much more complex
way than previously presumed. In addition to the assumption that pottery and domesticates were known before the arrival of the Bantu people, this research suggests that
individuals or small groups deriving from a farming context could have turned back to
hunting strategies.
The project targets the complex interplay of coexistence and reciprocal influence
between hunter-gatherers and food producing groups in Southeast Africa in order to
understand the appearance of new identities and the distribution of technical and social
innovations. The core zone of Early Iron Age settlement in southern Africa stretches over
the territories of three countries: South Africa, Eswatini and Mozambique. This affects
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Handling Iron Age pottery at the University of Witwatersrand, Johannesburg (Photo: J. Linstädter).

the South African provinces of Mpumalanga and Limpopo, Eswatini's northern territory
as well as the province of Maputo in southern Mozambique. A significant part of these
areas is located within the Komati catchment, making it the ideal research area. Thus
far, a project focusing on the mentioned research topic and extending over these three
countries is unique. Already during project preparations new contacts with local researchers were able to be established. In particular, young academics from Europe and Africa
are using this opportunity to expand their scientific networks.
In addition to the scientific research, the project’s aim is to assist in improving the
heritage management infrastructure and supporting educational institutions, particularly universities, to develop their own scientific capacities. The three countries present us
will three very different starting points.
With its numerous international cooperative projects and good technical infrastructure and staff resources, the South African scientific landscape is at the European level.
Because of this, we could begin here in 2017 with excavations in the upper Komati region
in the Mpumalanga province. Together with our cooperation partners from the University of the Witwatersrand, Johannesburg, we set up several test pits in the Doornkoop
Iron Pig (DIP) Shelter. We had two main objectives: one was to characterise and date the
Later Stone Age (LSA) layers; the other was to study the transition to the overlying Early
Farming Communities deposits. So far, two excavation campaigns and one campaign to
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document and study the artefact material have been fulfilled. The older LSA layers date
back to the 13th century BC and can probably be assigned to the Robberg technocomplex. The LSA layers above them date to the 8th and 9th centuries BC and possibly belong to the Oakhurst technocomplex. In both phases, a broad spectrum of raw materials
was used, such as hornfels, quartzite or CCS (crypto-crystalline silicas). Quartz was certainly used the most. In both phases so-called "rice grain cores" appear – spectacularly
small exhausted cores typical for the LSA in southern Africa. As the investigations are still
ongoing, the results so far must be seen as preliminary.
The top of the stratigraphy is formed by the so-called "Early Farming Societies". These layers could not yet be dated accurately. However, the archaeological material, including metal objects, glass beads, pottery and stone artefacts, indicates a late settlement,
as it is well known in the region from numerous open air sites. The site under a rock
shelter offers an interesting add-on to the known and well-researched village-type sett-

Excavations at the Doornkoop Ironpig Shelter site in Mpumalanga, South Africa
(Photo: J. Linstädter).
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lements nearby, as it indicates an additional site type. Future investigations may show
whether the site is more connected with foraging or ritual activities – such as the "rain
making ceremonies" frequently mentioned in other places in oral tribal knowledge. The
fieldwork required for this will be continued in the course of the next years.
In Mozambique, the Archaeological Unit of the Department for Geography and
Archaeology at the Universidade Eduardo Mondlane trains young scientists in the subject of archaeology. After a stay in Mozambique in 2016, including field trips and several
visits of our partner Decio Muianga to Germany, a concept was developed for a joint
excavation and geophysical investigations in the surroundings of the Daimane shelter in
the Changalane region near the Eswatini border. Accordingly fieldwork began here in July
2018. In close teamwork with the local communities, the rock shelter of Daimane and
the associated talus were made accessible. The rock shelter and its surroundings were
three-dimensionally documented with the help of a total station and drones. The outlines of older excavations (carried out by the University of Uppsala at the end of the 20th
century) but also several illicit excavations were documented. This documentation is
now the basis for further scientific
investigations by the Universidade
Eduardo Mondlane Maputo but
serves also as a protection concept for the local authorities in the
Changalane province. Two further
rock shelters were discovered
through surveys in the immediate
surroundings of Daimane, which
also provide traces of prehistoric
occupation. Their potential is to
be determined during future field
visits.
In parallel with the work at
Daimane rock shelter, a field 500
m away was investigated, where
typical pottery of Early Farming
Communities (Matola group) was
Detective work in the archive of the Eswatini
National Museum. Finds from old excavations
are viewed, their providence is determined
and they are catalogued and repacked (Photo:
J. Linstädter).
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found during prospecting in 2016. This type pottery was found before in rock shelters
and during rescue excavations carried out on construction sites. However, settlements
from this period are almost completely unknown. In order to detect any subterranean
structures, we carried out a geomagnetic survey over an area of 900 m2. The necessary
measurements were taken by Julian Welte from the Friedrich Schiller University Jena.
Several promising circular, square and linear structures could be detected. These might
be dwellings with burned floors and hearths or even iron smelting places. A definitive
verification of all hypotheses can only be realized through an excavation.
In Eswatini, archaeological finds from some older excavations are stored in the
National Museum, which thus functions as the central archives. But there are insufficient storage opportunities here and there is no general database or register either. In
December 2017, we procured shelves and packaging material and, together with our
colleagues at the ENTC, we began to build a structured archive.
After two campaigns, each lasting several weeks, this project was successfully completed. All artefacts are now systematically packaged and labelled and are stored accessibly for further handling. The corresponding database contains over 50 sites from the
Early Palaeolithic to Early Farming communities (here 19th century), some of which,
however, have not yet been localised.

Newly furnished archive of the Eswatini National Museum in Lobamba, Eswatini (Photo: J. Linstädter).

97

AFRIC A |

Archaeological site at Nkambeni, Eswatini, with interference by illicit excavators (Photo: J. Linstädter).

Skaapu rock shelter in Eswatini (Photo: J. Linstädter).
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The tasks of the archaeological heritage preservation are undertaken in Eswatini by the
Eswatini National Trust Commission (ENTC). Through contact with the local authorities,
scientists and through our own surveys, we have reassessed known excavation sites and
discovered hitherto unknown sites. These include rock art sites, which are sometimes
in easily accessible regions and for which a preservation concept must be established in
the near future. But other places are endangered too. For example, an open air site was
located near Nkambeni, which showed evidence disturbances on the surface including
a three metre deep shaft, which illicit excavators had dug recently. The exposed section
showed an archaeological stratigraphy of at least two metres with artefacts from the
Later Stone Age (LSA) and Early Farming Communities (EFC). Documentation of the disturbances and protection of the stratigraphy are urgently required and are planned for
2019.
The University of Eswatini (UNESWA) does not have an archaeological institute and
is therefore not currently training any archaeologists. To offer an initial platform for the

Field school with students from the University of Eswatini (UNESWA), here at the Ngwenya site in Eswatini (Photo:
J. Linstädter).
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Session with residents of Changalane, Mozambique in the village square. Our field work and the participation of the
community are often discussed (Photo: L. Ehlers).

Geophysical prospecting near
the Caimane site (Photo: J.
Linstädter).
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topic of archaeology and cultural heritage, we ran a field school for interested students
at the UNESWA in the summer of 2017. To date, only students from the Department of
Biology have taken part. The objective is to support UNESWA in the medium term in establishing an independent course in archaeology and in supporting suitable students by
means of grants and international visits. As a next step, we have developed an introductory Archaeology module and will submit it to the UNESWA Administration for approval
within the next year. The module will be integrated in the curriculum of the Department
of Geography, Environmental Studies and Planning.

Cooperations:
• Alex Schoeman / Karim Sadr, School of Geography; Archaeology and Environmental
• Studies; Witwatersrand University Johannesburg
• Décio Muianga, Department of Archaeology and Anthropology; Eduardo Mondlane
• University, Maputo
• Rosemary Andrade / Temahlubi Dudu Nkambule; Eswatini National Trust Commission
• & National Museum Kingdom of Eswatini
• Wisdom M. Dlamini; Department of Geography, Environmental Sciences and
• Planning; Faculty of Science and Engineering; University of Eswatini
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Pottery on voyage – long-distance trade along the monsoon passage in
the Indian Ocean
HEIDRUN SCHENK
The long-term KAAK excavation in Tissamaharama (formerly: Mahagama) pertained to
the capital of the Ruhuna Kingdom in the south of Sri Lanka. In the course of investigations, the great significance of the archaeological site became apparent for researching
long-distance trade between China, South-East Asia and the Mediterranean – along the
Maritime Silk Route.
In Roman times and in the Early Middle Ages in Europe, the demand for luxury goods
– like spices and precious stones – was already high; this was reported by ancient historians and is shown by numerous finds, including the garnet jewellery found in early
Medieval graves.
Even today, this ancient maritime route remains of the most travelled routes in global
trade, only now it is giant container ships instead of sailing ships that pass this way.
This is one of the main reasons why the investigation of this route and its historical emergence has come further to the fore in the last decade.

Settlement area of the citadel in Tissamaharama in the 4th century BC. (Photo: H.-P. Wittersheim).
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In the investigation of early ancient trade, precise attention to and dating of archaeological finds are of the highest importance, alongside scientific investigations into the
genetic origin of plants and animals, in understanding the temporal and geographical
dynamic of this complex trade network in the Indian Ocean.
Certainly, there would have been many similarities for the known colonial trade flow
with its changing players, for example the Portuguese, Dutch and British trade companies.
Pottery is usually the most prevalent and significant type of find in an excavation so a
reliable chronology of its vessel shapes and manufacturing techniques is indispensable.
Compiling this type of pottery chronology was one of the main tasks at the start of
excavation in Tissamaharama.
The citadel of the king’s residence is a 200 x 600m settlement mound around 12 km
from the coast of the Indian Ocean. It lies on the edge of an artificial lake already present
in ancient times, in a flat coastal landscape from which individual monolithic rocky hills
protrude.

Tissamaharama: Soakaways with filter jars for drainage management. They were filled with coarse sand or quartz
and limestone (coral). The soakaways were continually renewed (Photos: H.-P. Wittersheim).

The city was founded in the 5th century BC with wooden post buildings (see article
Weisshaar), which were replaced in the 4th century by a complex, urbanised structure of
brick buildings with pathways, paved squares and a sewerage system. This was a planned
layout surrounded by an earth wall, as described in the Mahavamsa, a Singhalese chronical of early cities on the island. It was similar to the city layouts that were developing
at around the same time on the Indian mainland.
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Until the 1st century BC, the building floorplans of this early period showed continual
use with stable ownership structures. A large number of soakaways and small channels
show that the inhabitants suffered severely from the seasonal rainfall during the monsoon. In the first and second centuries AD, the settlement pattern changed and evidence
suggests that the area was used as a hospital. Following on from this oldest hospital in
South Asia was a planned layout of the site and a period of smaller clay-built structures.
By the 4th to 5th century at the latest, residential buildings made of brick were being
constructed again. Extreme drought in the 6th century led to a large part of the population migrating from the dry south-east of the island to the damper south-west. On the excavation site too, this is shown clearly by a now sacred building that was also very quickly
abandoned. The city was not completely abandoned but it lost some significance.

Tissamaharama: Vessels from the 3rd century BC on a layer of brick debris (left). Completely preserved vessels (1st
century AD) beside a foundation wall. Beneath the wall a layer with older, broken pottery (centre). Complete dish
leaning against the wall in the 2nd century BCE (Photos: H.-P. Wittersheim).

The excavation in Tissamaharama, with its easily identified occupation layers and vessels often still in situ, allowed precise stratigraphic observations. Connected with the
long settlement continuity, a detailed pottery chronology could be compiled, which – as
comparisons with other archaeological sites show – becomes a transregional reference
point.
Besides investigations of regional significance, such as the settlement structure of
the citadel and the sequence of settlement layers, the reconstruction of the pottery
forms the basis for further research. This is because a reliable pottery chronology for the
"Early Historical Period" had been an important objective in South Asian archaeology for
a long time because, alongside the assessment of the numerous coins from the excava106
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tion (R. Walburg), it enables closer study of the "global" network in the Indian Ocean.
Indispensable here is collaboration with other large-scale excavations and better dating
of local and imported vessels in different regions.
As mentioned against later, it must be emphasised that this pottery is not trade
goods. By contrast, it was brought along with sailors and travellers as domestic tableware, transportation vessels or even as presents. This comparison offers an opportunity
to reconstruct the former trade routes, which although described impressively by the
Periplus, the notes of an anonymous trade captain, these only applied to the first century
AD and the journey routes in the western Indian Ocean.
The "monsoon passage" has been known since the first century BC; it is a journey
with the summer monsoon across the Arabian Sea and a return after successful business
with the assistance of the winter monsoon. This is the route taken by the pepper found
in Roman establishments from the 1 century BC north of the Alps right to the British
Isles. Other goods too, such as spices, perfume, fabric, ivory, rare woods (sandalwood)
and precious stones or semi-precious stones, came to ancient Europe thanks to this
network. It also delivered the best-loved gemstone in the Migration Period, the deep
red almandine.
It has now been shown that this trade journey took place much earlier than previously assumed. Through collaboration with Alexia Pavan from the Italian-Omani excavation of Sumhuram (Khor Rori), clearly identifiable South Asian pottery from the 2nd

Tissamaharama: North Indian fineware – A black fired forerunner from 3rd century BCE of the dish, which was
known as rouletted pottery because of its typical decoration on the inside base (B) and vessels related (C). The
places where they are found highlight the transcontinental seaway in the 2nd century BC (Photos H.-P. Wittersheim;
drawings and montage H. Schenk).

107

SOUTH A SIA |

century BC has been observed together with local crockery in the south of the Arabian
Peninsular. This indicates a brisk flow of trade between southern India, Sri Lanka and the
Arabian Peninsular, since in ancient times these "aliens" could only have reached the
west by sea.
This clearly identifiable pottery is a special group of fine clay vessels, which have
been found at many archaeological sites around the Indian Ocean. Their distribution
reaches from the Red Sea and the southern Arabian coast and in the east to Vietnam,
Java and Bali. Long attributed by research to Roman times, in Tissamaharama it became
clear that the finds all belonged to vessel types that were not present there before 200
BC. It was also recognised that this pottery group was manufactured only until the 1st
century BC at the latest. All these finds must therefore be pre-Roman.
This especially fine pottery differs quite considerably from the usual archaeological material in South Asia. Its clay comes from the North Indian Ganges plain and its delta. There,
since the 6th and 5th centuries BC, was the seat of the ancient Kingdom of Magadha and – as
its successor – the Maurya Empire. In the delta is the site of Mahasthangarh (Bangladesh)
with well-studied archaeological material (C. Lefrancq), with which this fine pottery has a
particularly high number of parallels. However, its distinctive quality is also something special

Tissamaharama: Local pottery – vessels from the 3rd century BCE (A) and 2nd century BCE (B) and related small
bowls (C). The paste is considerably different despite shapes similar to the North Indian Fineware (Photos:
H.-P. Wittersheim. Drawings and montage H. Schenk).

there and it is striking that it has been found mainly along the east coast of India – known in
its southern reaches as the famous Coromandel Coast – and in southern India and Sri Lanka.
It thus highlights a transport route from the mouth of the Ganges (Bengal) to Sri Lanka.
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The more precise dating and definition of this entire pottery group made possible in
Tissamaharama is evidence of the continuous use of this coastal route from as early as
the 5th century BC. And from 200 BC, it makes visible the transcontinental maritime
route that extends from southern India and Sri Lanka to both east and west.
This new interpretation is also significant for the eastern part of the Indian Ocean,
where only a few publications exist for comparable studies. This therefore offered a welcome opportunity to invite Ambra Calo from the University of Canberra to investigate
pottery from the Indonesian-Australian excavation of the burial sites at Sembiran and
Pacung in Bali (Indonesia).
Besides the already mentioned fineware, careful viewing also showed simple tableware from India. It was particularly interesting, and actually this should be no surprise,
that the exchange between South and South-East Asia also left its traces in the local
pottery craft.
Overall, all evidence of this imported fineware suggests that the trade relationships
between India and South-East Asia presumably spread to the west (Red Sea, southern
Arabia) over time and they were far more extensive than previously assumed. Presumably, they even became one of the prerequisites for the growing goods trade to the west,
as some trade goods were endemic only to the islands of South-East Asia (especially
nutmeg, cloves, benzoin for incense) and only reached India through intermediate trade.
Previously it had been assumed that closer connections between the two regions came

Transport route along the east coast of India and transcontinental shipping route from India to the Red Sea to the
west and to Sumatra, Bali and Vietnam to the east in the 2nd century BC shown by the sites where northern Indian
fineware has been found (Map: H. Schenk).
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about only with the known contacts with the Indonesian Srivijaya Empire in the 8th century. The research results in Tissamaharama make it clear though that that particular fineware from North India was manufactured only until the 1st century BC. All its finds are
therefore evidence of transcontinental maritime routes before BC changed to AD. The
results clearly imply that this route was established even earlier in the eastern Indian
Ocean. The coastal route along modern-day Myanmar (Burma) has not been proven; the
find locations reach only along the east coast of India. This is neither chance nor a research loophole. The coast is swampy and full of mangroves and sea currents in the Gulf
of Bengal flow anti-clockwise and in numerous small eddies. If the monsoon ever came
from the wrong direction, making progress along the Burmese coast would be almost impossible. Even modern sailing handbooks for this region therefore recommend a longer
– but quicker – route along the Coromandel Coast to South India and Sri Lanka so as then
to reach the Strait of Malacca to the east through the "10 degrees channel" between the
Andaman and Nicobar Islands. And it is this route, still used to day, that shows traces that
the sea currents and winds have been known about since ancient times.
The map of ancient trade relationships, which relies on the information in Periplus,
must therefore now be extended. Even before his trade journey in the 1st century, there
had already been a widely branched trade network in the Indian Ocean since the 3rd
century BC, in which South India and Sri Lanka played a special role as a transhipment
point for intermediate trade and the network for early historic trade reached a great
deal further to the east. In this, the trade captains serving the Romans played little or
no part and they presumed that the traded goods came from India alone. The eastern
Indian Ocean, most certainly a well-functioning economic area, was in practice terra
incognita.
The quantity of pottery salvaged from the excavations consists of everyday utilitarian
pottery. Referred to as coarse ware, it was usually regarded in South Asia in a purely
quantitative way. Evaluation in terms of segmentation by time period has so far taken
place only in a modest way. Most investigations are limited to the easily identifiable
imported goods, such as Roman amphorae, green-glazed Parthian/Sassanid vessels from
Mesopotamia or North Indian fineware.
Yet in many sites around the Indian Ocean – such as Sumhuram (Oman) and Sembiran
(Bali) – tableware of South Asian origin has been observed. The Tissamaharama pottery
chronology, which ranges from the 5th century BC to the 12th century AD, therefore contributes to this classification and quite significantly to the temporal and especially to the
regional dynamics of maritime trade. Of course, these cooking pots and water jugs, and
also the fineware, were certainly not trade goods. There were enough local pots to satisfy every demand and the cargo bays of the ships could be put to better use. An exception
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of course are the transportation vessels, such as Roman or Mesopotamian amphorae
for wine, garum, or oil for the Indian market. In Berenike (Egypt), a large storage vessel
was found, which had been made on the Indian subcontinent and which still contained
several kilos of imported pepper for the Roman kitchens.
The North Indian fineware was very probably disseminated as missionary offerings by
Buddhist monks that travelled on the cargo ships. This was also the case for a later group
of red, polished ritual vessels, which came to the eastern Indian Ocean and were then
subsequently made by local potters too. According to the Tissamaharama findings, this
was not the case before the 6th century AD.
The coarse pottery of Indian origin was tableware for traders and sailors. If it broke, it
was replaced. There are hints of the origin of participating sailors and of the harbours
they frequented. Investigations in Berenike in Egypt (R. Tomber) showed that traders
here headed for Gujarat. The archaeological material from Sumhuram however suggests
a connection with South India (Kerala) or Sri Lanka.

Changes of transcontinental maritime routes from India to the West and to Sumatra, Bali und Vietnam
throughout the centuries (Map: H. Schenk).

Ancient pottery from South Asia is found more frequently on both sides of the Indian
Ocean than previously assumed. This shows that the Indian traders and sailors took part
in maritime trade much more than previously thought. This is confirmed by the discovery of numerous incisions by Indian sailors, who left their names in early times on the
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Tissamaharama: Local pottery – Utilitarian pottery for storage, transport and cooking throughout the ages. Large
storage vessels with conical bottoms from the 2nd century BC (left), and the 2nd century AD (centre) from Tissamaharama. A vessel like this was found in Berenike in Egypt and was filled with pepper (Photos: H.-P. Wittersheim.
Drawings and montage: H. Schenk).

walls of a large cave on the island of Socotra off the Horn of Africa. Although Roman
sources report the trade, they do not mention the participating people. This was not of
any interest to the historians.
The significance of the region for intercontinental long-distance trade has been retained right up to present day. Through collaboration with the Archaeological Cultural
Heritage Authority in Sri Lanka it was possible to examine the pottery finds from a small
site complex from colonial times (late 17th and 18th centuries), a fort (Katuwana) of the
Dutch East-India Company (VOC). Even though the commercial centre had now shifted
to the west to Galle, the south of Sri Lanka was still a hub even centuries later for longdistance trade in the Indian Ocean. Dutch clay pipes and Chinese porcelain were found
alongside local pottery. The investigation offered a welcome opportunity to add further
facets to the narrative of pottery development on the island.
Besides the commercial viewpoint of pottery evaluation, there are also other aspects. On many vessels and vessel fragments there is graffiti in early Brahmi script (H.
Falk). Surprisingly, these are numerous names of Buddhist monks and primarily many
nuns. They are significant for the dissemination of writing and the investigation of early
Buddhism and its prevalence and also for the religious history of South Asia in general.
Many names were observed in Tamil-Brahmi, which is indicative of close relationships
and brisk exchange between the island and southern India.
The processing of pottery from Tissamaharama was funded by the DFG.
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Tissamaharama: Numerous vessels were finished with lettering. The readings by Harry Falk say: (left) ///..
śamanuraya, "(Pot) of the novice NN" (c. 200 BCE). On the fragment of a flat dish from the 3rd century BCE (centre)
still remains the owner’s identification ///.. ta-baginiya-tiśaha, "(Pot), of Tisya, sister son (bhāgineya) of ..ta".
(Right) The reading of the 1st/2nd century CE means: /// ya-kuda saga ///, "Waterpot for drinking water (for the)
Order.." (Photos: H.-P. Wittersheim. Drawings and montage H. Schenk).

Cooperation:
• Archaeological Department of Sri Lanka.
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Tissamaharama (Sri Lanka). A city on the ancient "Silk Road of the Sea"
HANS-JOACHIM WEISSHAAR
Tissamaharama (ancient name: Mahagama) is around 10 km from the coast of the Indian Ocean. Since ancient times, it has been surrounded by three ancient artificial lakes.
The citadel, the centre of the settlement, lies directly on the eastern bank of the Tissawewa. Three maritime ports are linked to the city: Kirinde, Hambantota and Godavaya.
According to the ancient Mahavamsa chronicle, the island was settled in the middle
of the first century BC by Prince Vijaya and his followers from the north of India. At that
time, small village-like settlements were spread across the whole island. Before Vijaya,
the inhabitants already had close relations with the south of India. They followed similar
burial customs when they buried their dead in megalithic burial sites. They wore similar
jewellery, the same beads made from fritted glass, and they imported carnelian from
the Indian mainland, as it was not found on the island. For day-to-day use, they had the
same pottery ("Black and Red Ware") as in Kerala and Tamil Nadu. Besides these village
communities, there were the nomadic Vedda. They formed small groups and lived by
hunting, fishing and gathering.
Map of Sri Lanka with the Tissamaharama archaeological site (Graphic:
H.-P. Wittersheim).
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With the arrival of the new settlers, new settlement structures developed on the island.
Planned city layouts arose, quite similar to the fortified settlements of the "Second Urbanisation" on the mainland. These new, urban structures required communal efforts and,
first and foremost, a functioning hierarchy that organised the work. The new settlers also
brought the necessary technical skills. They had an iron industry and brought horses and
donkeys for transportation. The cities they built were planned with centralised streets,
open spaces and wastewater channels. There were residential areas, artisan quarters, a
surrounding rampart and artificial lakes to make use of the monsoon rains.

The ancient Tissawewa artifical lake with Dagoba Maha Tupa in the background and the citadel on the left (eastern)
bank (Photo: H.-P. Wittersheim).

The Kingdom of Ruhuna arose in the south of the island and kept a certain independence
under a viceroy, while Tissamaharama was the capital. In the Mahavamsa chronicle, the
beginnings of Ruhana were embellished into a myth with clear parallels to events in the
recent past:
"… he (king Kakavanna) became irrational, had the thera (buddhist monk) and the
messenger killed, and threw their bodies into the sea. The deities were angered by this.
They caused the sea to flood Tissa’s lands. Kakavanna immediately placed his pure and
beautiful daughter Devi on a golden vessel on which was written, "A king’s daughter,"and
cast it upon the same sea. After many days she landed at the Tolakla Monastery."
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This is what was meant to have happened. The
location in the southeast of the island where the princess came to shore is now called
Kirinde. The relationship to events in our present time is perfectly obvious. On the morning
of 26 December 2004, a ship was washed ashore in Kirinde. This time it was made of steel
and the wave that carried it was over 7 m
high. What the wave itself did not destroy, the
dredger from the harbour finished off. Both the
modern port city and large parts of the ancient
settlement fell victim to the tsunami.
In well over 2000 years of history, the island
has been tormented time and again by tsunamis. There are occasional hints of this in the
ancient chronicles. For example, the story of
the ancient Kingdom of Ruhuna began with a
disaster like this.
As in most myths, the princess in this story
also found her prince and the dynasty they established reigned over the south of the island
for generations. According to the Mahavamsa
chronicle, the city of Tissamaharama was founTissamaharama: Post settlements from the oldest
ded around 270 BC. However, the excavation
farming settlement under the citadel around 500
BC (Photo: H.-P. Wittersheim).
showed that the earliest settlement was constructed as long ago as the 5th century BC. A
square or rectangle was deemed to be the ideal plan for the ancient cities and a wall
surrounded the 120,000 m² citadels. In cooperation with the Archaeological Department
of Sri Lanka, extensive investigations were undertaken in three places. One work centre
was located in the south (Tissa 1) and the other two were in residential dwellings of distinguished families (Tissas 2 and 3) in the west, close to the wall. The rampart consisted
of a series of earth and stone layers and was the first large community work carried out
by the new settlers. Their earliest houses belonged to a village settlement with post buildings; the light traces of the posts were easy to identify in the dark earth.
Several finds from the first settlement phase show that the new settlers did not come
directly from the other side of the Palk Strait as ancient lore has it, but from further north
on the Ganges Plain. They brought "Plain Grey Ware", a fine ceramic that was previously
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unknown in the south, and they used horses, donkeys and mules, which were not native to tropical southern India and Sri Lanka.
The oldest finds include a roughly shaped
oil lamp, which was unknown in this style in
southern India or Sri Lanka.
In the 4th century BC, the wooden structures were replaced by brick architecture
and the settlement retained an urban character (see Schenk article). House areas are
surrounded with brick pavement and larger
terraces are fortified. Small channels provide drainage (see Schenk article) and the architectural features show traces of the new
settlers. Two narrow streets meet in the excavation area. Long walls surround square

Tissamaharama: Oil lamp (extended) from the 4th
century BC, imported from northern India (Photo:
H.-P. Wittersheim).

Tissamaharama: Rainy day during excavation of the citadel; March 2007 (Photo: H.-P. Wittersheim).
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Tissamaharama: Bronze mirror from the 2nd century BC from the citadel
(Photo: H.-P. Wittersheim).

or rectangular plots. Most houses had brick foundaTissamaharama: Luxury items from the 2nd tions and wooden posts to hold the roofs. The dirty grey
century BC from the citadel: Make-up tools streets and the red-brown settlement areas are easy to
(Photo: H.-P. Wittersheim).
distinguish.
A problem for residents was the tremendous amount of rain during the monsoon season;
even the excavation was not always protected from this. Besides the drainage channels,
there were also shafts filled with large gravel or broken brick. These were distributed
around the settlement area, served as drainage and ensured that rainwater could seep
away more quickly. All of the precautions only helped for a short while. The subsoil softened, foundations slipped away and walls subsided. Finally, families left the square and
settled in other places in the citadel. One inhabitant had a mishap. She lost her make-up
tools and bronze mirror – perhaps her departure was somewhat hasty.
At the same time, there was an artisan quarter in the southern part of the citadel.
Here, the hillside was divided into three sections during the last century BC. In the upper,
northern part of the hill there were worker huts made from mud and wattle. The oldest
of these was from the 4th century BC. The dwellings from the pre-Christian era spread to
the middle of the incline and bordered a street or a public square. Of this, a 4.5 by 15 m
cobbled pavement remains. Artisan or workshop areas were located south of the street.
Particularly important for the technological history of southern Asia are the remains of
several longer battery furnaces for bronze processing. The furnace channel of the largest
oven was preserved at around 11 m long. Side channels of around 1 m in length branched
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Tissamaharama: Artisan settlement
in the citadel with battery furnace
for bronze processing, 1st century BC
(Photo: H. J. Weisshaar).

off from this at right angles.
Eighteen of these side channels are still preserved and
each of them could be equated with a single workplace.
Two well-preserved battery ovens with many workplaces along with the traces
of a third are evidence of a
bustling artisan quarter in
the citadel with pre-industrial mass production.
On the seashore, in the west of the citadel, the open country did not remain untouched for long. New structures were built after levelling and filling work. These were not
residential dwellings, but belonged to the 1st and 2nd centuries AD to a facility that can
best be referred to as a hospital. It is the oldest hospital investigated so far in southern
Asia. The facility consisted of a group of smaller and larger buildings with different uses.
They served for stock keeping (large vessels in situ), for preparing medicine (numerous
grinding stones and mullers)
and for therapy (substructure for a basin for medical
bathing). The main building
had rammed earth walls. In
one area it had a foundation made of kilned bricks,
which rose up several levels.
Under the rammed earth
floor, a building sacrifice
was uncovered consisting of
several stone tables, some
turnstones and two water
Tissamaharama: Main building of
the hospital, 1st century BC (Photo:
H.-P. Wittersheim).
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vessels. The hospital at Tissamaharama provides early archaeological evidence of the
long tradition of medical care on the island;
formerly there had only been written information about its beginnings. The oldest previously discovered hospitals on the island,
in Anuradhapura and Mihintale, date to the
early 9th century AD.
After a short phase with wooden buildings, another settlement with brick foundations for a large building with several
rooms arose in the 4th and 5th centuries
AD. When there was widespread drought in
the 6th century AD, the seat of power was
relocated to the west of the island and many
residents left the city. Tissamaharama lost
its significance and there are fewer traces of
Building sacrifice under the oldest floor of the hossettlement on the hill.
pital with grinding tables and turnstones (Photo:
H.-P. Wittersheim).
South Asia is a continent for rice. Throughout history, people from Bangladesh to
Pakistan and from Nepal to Sri Lanka have
been dependent on rice. And rice means water. When rice is planted and the fields are
underwater, a jigsaw puzzle of watery expanses covers the plain. Even the southern
Asian communities of the "Second Urbanisation" were founded on a water-based economy. Almost all of Sri Lanka’s ancient cities
were situated in what was known as the "dry
zone", making water management an absolute necessity. The ancient artificial lake of
Tissawewa was the main source of fresh waTissamaharama: Storage vessel sealed with a
lid and filled with rice, around 200 BC (Photo:
ter for the settlement. As reported, the tank
H.-P. Wittersheim).
was established at the beginning of settlement activity and was repaired and expanded in the 2nd century BC. The Tissawewa was
connected by channels to neighbouring tanks, where smaller channels then directed the
water to the fields.
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Here in Ruhuna, conditions were ideal for rice cultivation. Evidence of ancient rice was
previously found only in the form of imprints or carbonised grains in bricks or daub, so it
was a surprise to find a well-sealed storage vessel beneath the floor of a house (approx.
200 BC). The pot was filled with rice and the hulls were still intact, making it probably
the oldest example in southern Asia to survive in this condition. It is being studied by the
Agricultural Department at the University of Peradenya.
The population in the western part of the citadel enjoyed the same high living standard as is known in similar types of city on the Indian subcontinent.
Horses were traded for precious and semi-precious stones or could be imported tollfree from Persia. Precious and semi-precious stones were sought-after goods for long-

"Dancing Girl" on signets and seal imprints. Left: Cameo made from carnelian from the Biddle Collection; Centre:
Cameo made from rock crystal from Anuradhapura; right: Seal impression on clay seal from the citadel in Tissamaharama, 5th century AD (Photo: H.-P. Wittersheim).

distance trade in the Indian Ocean. The representation of the front view of a standing
woman is frequently identified as a "dancing girl". In Tissamaharama, seal impressions
with similar images were found in the layers from the 2nd to 5th centuries AD and it
is one of the most frequent motifs on cameos and seal impressions. She holds a lotus
blossom in one hand and has her other hand on her hip. A cut carnelian stone from Peddaveggi in Tamil Nadu has parallels in the Biddle Collection at the National Museum, as
does a rock crystal from Anuradhapura.
A comparable living standard for settlers of the citadel and inhabitants of earlier cities on the mainland is no surprise. They were beneficiaries of early global trade, which
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Tissamaharama: Seal impressions on clay seals from the citadel (Photo H. Wittersheim).

connected all regions of the Indian Ocean and beyond. It was the traders who cultivated
economic connections and brought innovations and news to the island from a comparable Buddhist world on the other side of the Palk Strait. Contact with other regions of the
Indian Ocean is best illustrated by evaluating the pottery (see Schenk article).
The presence of foreign traders in early history is evidenced by the Chinese monk
and traveller Fa Hsien. He visited the island and the capital Anuradhapura around 400 AD
and noted the presence of many foreigners, including Arabian traders who owned the
most beautiful houses. Numerous other sources tell of foreign traders and foreign ships
in the ports. Especially in the south, a prosperous middle class of traders and possibly
also merchant houses developed in the Kingdom of Ruhuna during the economic boom.
The commercial significance of the southern province is illustrated by a large number
of signets and sealed clay seals from the 4th century BC to the 5th century AD. The works
on the three archaeological sites in the citadel uncovered more signets, seal imprints
and related finds than all other excavations in Sri Lanka.
Historical lore and the findings from archaeological research are contradictory in
the assessment of key locations. The capital of Anuradhapura was indisputably both the
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political centre of power on the island and the residence of the king, but the hub for
international trade was situated elsewhere. The Mahavamsa focuses on Anuradhapura
and says little about the economic opportunities in other metropolises on the island.
The chronicle was written by monks who were under obligation to their monasteries,
the clergy and the palace, and, for a long time, archaeologists also followed this line in
their investigations.
However, the works in Tissamaharama have shown that the old capital of the Kingdom
of Ruhuna was one of these economic centres and with growing archaeological activity
in the east around Trincomalee and on the Jaffna Peninsula in the north (Kantarodai)
more of these centres will come to light.

Cooperation:
• Archaeological Department of Sri Lanka
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Karakorum – The old Mongolian capital in the Orkhon Valley
CHRISTINA FRANKEN / HENDRIK ROHLAND / ULAMBAYAR ERDENEBAT / TUMUROCHIR
BATBAYAR
The longest river in Mongolia stretches over 1000 kilometres, flowing into the Selenga
River then draining into Lake Baikal. Thanks to this, the Orkhon Valley has played a crucial role for millennia in the emergence of nomadic steppe empires across the region.
Significant Xiungnu burial places, Turk memorial complexes, and the two great capitals of the Uyghurs and the Mongols still show the eventful history of the valley today
and justify the inclusion of the Orkhon Valley on the UNESCO world heritage list in 2004.
On the initiative of Prof. Klaus Sagaster from the Institute for Mongolian Studies at the
University of Bonn and while in the presence of the presidents of both countries, it
was possible establish a cooperation agreement in the autumn of 1998 between the
German Archaeological Institute, the Mongolian Academy of Science and the University

Map of Mongolia and the Orkhon
Valley with the location of the
two mMedieval capitals of Karakorum and Karabalgasun (Map:
H.-P. Wittersheim).
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View over the Orkhon Valley from the slopes of the Khangai Mountains (Photo: H.-P. Wittersheim).

of Bonn. Its objective was the archaeological investigation of the old Mongolian capital of Karakorum. The research project of the Commission for the Archaeology of NonEuropean Cultures was sponsored by the German Research Foundation and the Gerda
Henkel Foundation.
The Orkhon Valley, perhaps more than any other region, is suitable as a research area
to investigate in detail the phenomenon of the emergence and foundation of capitals
– fixed points in otherwise nomadic cultures. What does settling mean and does this
frequently-used term actually describe the new processes found there at that time? According to legend, Karakorum was founded in 1220 as the first capital of Genghis Khan’s
Mongol Empire and, even today, it remains anchored in Mongolian national understanding as a place of extraordinary significance. Time and again, including recent examples,
there have been discussions about relocating the capital to this location. Because of the
many years of archaeological research by the KAAK, under the leadership of Hans-Georg
Hüttel until 2011, and the comprehensive inspection of written sources, a more precise
picture of life in the one-time steppe metropolis has been gathered. The Franciscan
monk, William of Rubruck, spent several months in the city in 1254 and provided an
exceptionally lively description of medieval life in Karakorum. He reports on the Saracen
Quarter and the North-Chinese Quarter, in which permanent houses had been built,
describes the palace district and mentions "idolatric temples of the different nations".
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Numerous Buddhist temples, two mosques and a church illustrated the great religious
and ethnic tolerance and variety that characterised life in the city. Other travellers also
confirmed this picture of Karakorum as a melting pot of the most varied cultures and
trends with an international character and highlighted the open and tolerant behaviour
of the Mongol Khans. While the city’s origin myth describes the founding of the city in
1220 under the reign of Genghis Khan, the construction of the permanent walled city
actually took place in 1235 under
his son Ögedej. Although the city
only functioned as the capital for
the Mongol Empire until 1260,
during this period it served as a
centre of administration and power, as a place for treasure accumulation, the highest place of
trial, a gathering point for people
of the most varied communities
in the empire, and for prisoners
of war. Through internal power
struggles, Karakorum lost its significance as the empire’s capital
in 1260, but remained an administrative centre and a central
cultural point. Its significance as a
manufacturing city, in which numerous Chinese artisans worked
in the north of the Mongol
Empire, apparently increased in
this period. During the 13th and
14th centuries, the city managed
to repeatedly recover from military conflicts, lootings and demoThe courses of the roads are clearly visible on the contour level plan
litions. It was finally destroyed in
of the city (Plan: HTW Karlsruhe).
1388 when the Mongol army was
eventually driven out of China. Reconstruction must have followed as Karakorum was
once again briefly named the capital in the 16th century before it ultimately fell to desolation. The Erdene Zuu Monastery was constructed on its ruins in the second half of
the 16th century.
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Overview of the Karakorum "Great Hall" excavation (Photo: C. Franken).

Today, only sparse remains show the dynamic history of the first capital of the Mongol
Empire, which at times stretched as far as Europe. The once pulsing metropolis is now
an abandoned medieval settlement stretching across an area of slightly more than one
square kilometre at the foot of the Khangai Mountains. Only a trained eye can recognise that the remains of a city can be found under the gentle undulations of the broad
steppe landscape. Aerial images show that the city was surrounded by an earth wall
with four gates. It had an area of around 1.2 square kilometres divided into quarters
by a central crossroads. Initial excavations of the area were undertaken in the first half
of the 20th century by Russian archaeologists Dimitri Bukinič and Sergei Kiselev. While
Bukinič concentrated on the layout of numerous small test sections across the entire
area of the city, Kiselev carried out two large-scale investigations in the city centre and
the southwest corner of Karakorum. These two excavations have been used as a basis for
the start of works by MDKE. From 2000 to 2005, the Institute for Pre-Historical and Early
Historical Archaeology at the University of Bonn dealt chiefly with the investigation of
a Chinese artisan quarter to the south of the central crossroads. They found numerous
indications of the internal divisions of the city and the significance of trade and crafts.
However, the Commission for the Archaeology of Non-European Cultures continued with
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Kiselev’s excavations in the southwest area of the city. In connection with his excavations, the Russian archaeologist identified a podium with column bases and the remains
of a floor undoubtedly as a former palace structure. However, as shown in the context of
the large-scale KAAK excavation 50 years later, this interpretation of the area cannot be
upheld. Countless Buddhist artefacts, the atypical orientation of the building complex,
and the stone tortoises in front of the building ultimately lead to the conclusion that it
is quite obviously the Yuan Temple of Ascension mentioned in the Karakorum inscription
from 1346 and therefore relates to the Buddhist centre of the empire. A square-based
building on an artificially raised
platform, known as the "Great
Hall", was excavated here. Foundation deposits left in the lower
layers of the podium consisted
of pottery jars filled with millet,
items known as the "nine treasures", and objects such as gold,
silver, coral, pearls, turquoise, lapis lazuli, shells, copper and steel,
Stone tortoise with the Erdene Zuu
Monastery in the background (Photo:
H.-P. Wittersheim).

Overview of the excavation of the "Great Hall" of Karakorum with the column bases visible (Photo: D. Ertl).
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Votive offerings made of clay, known as tsatsas, which were found as
deposits in the "Great Hall" (Photo: H.-P. Wittersheim).

Half-relief of a Buddha statue (Photo:
H.-P. Wittersheim).

which were supposed to bring luck, blessings and health to the building of the temple
and to its visitors. On the podium, granite columns in an eight by eight arrangement divided the inside of the hall and supported the wooden construction of a skeleton structure
in typical Chinese style. The internal structure with its stupa surrounded by four life-size
Buddhas and the archaeological material (including ten thousand Buddhist votive offerings known as tsatsas), the iconographic programme and the size of the hall (38 x 38
metres) clearly indicate its sacred use as a Buddhist temple. The predominant theme
of pictorial art in Karakorum – primarily in relief statuary – is the five cosmic Buddhas,
or five tathagatas, with their typical companions, such as Avalokitesvara or Padmapani.
Buddhist art from the Great Hall shows a coexistence of at least three artisan styles in
both the relief statuary and in the murals, all representative of the "international style"
of the 12th to 14th centuries. Indian-Nepalese and central Tibetan influences can be
identified in the art of Karakorum. Models and components found in the kilns excavated
in 2000, which like a European cathedral workshop are located immediately beside the
temple, show that not only the bricks and roof tiles were manufactured within Karakorum itself, but also the clay statuary and votive stupas deposited in the hall. In the context of celebrations for the 40th anniversary of diplomatic relations between Germany
and Mongolia in 2014, the temple podium was re-erected in its original form based on
archaeological evidence. This, along with the information boards on the history of the
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city, now offers a well-utilized starting point for visitors to the ruins. In light of this interpretation of the building as a temple, the question of the location of the palace must be
entirely reassessed. The close inspection of the city area offers no helpful hints in this regard. It was remarkable that the encircling wall of the Erdene Zuu Monastery, which was

View over the re-erected temple platform with stone tortoise and information boards in the foreground (Photo: T.
Batbayar).

constructed in the 16th century, was very irregularly built on an obviously significantly
older wall. A total of eight excavation sections along this wall showed that the same area
had already been encircled by a massive wall in the 13th century. This means that it was
reasonably probable that the palace city of the old capital was located immediately to
the south of the city area.
To the north of the city layout, a group of structures with a central building and
three outbuildings with an unusual orientation to the west aroused particular interest,
although William of Rubruck mentioned a Nestorian church at the fringes of the city in
his descriptions. Excavations between 2006 and 2009 could not prove this supposition
beyond doubt, but there are certain architectonic indicators, and also artefacts such
as fragments of a possibly Nestorian cross, which make such an interpretation entirely
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Information boards at the
"Great Hall" provide information about the history of the city (Photo:
H.-P. Wittersheim).

possible. The excavation of a kiln and pottery workshop district on a small hill near the
river several kilometres from the gates of the city, on which more than 20 kilns had been
maintained for various functions, shows that the wider area of Karakorum was also sur-

Suggested reconstruction of the "Great Hall" of Karakorum (Reconstruction Artefacts).
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Kiln district near to the Orkhon
(Photo: M. Riemer).

Participant in a restoration workshop in Karakorum organised by the KAAK (Photo: M. Günsche).
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rounded by large manufacturing districts. Architectural pottery like bricks and roof tiles
were produced here, while smaller ovens also produced glazed items and pottery figures. On the west bank of the river, further kilns were excavated in the context of a project
by the University of Bonn. This has enabled a clear picture to be drawn in archaeological
terms of a flourishing manufacturing city with large religious structures. Who inhabited
the city and how high the proportion of Mongols was is still not precisely clear. Clearly
identifiable open spaces within the city walls have frequently been interpreted as yurt
quarters, i.e. spaces for traditional Mongol dwellings. Whether or not this is correct is
difficult to determine, at least archaeologically. Even today, the question of what significance this urban site had within Mongol nomadism is thoroughly interesting, but can
only be answered in a rudimentary way.

Cooperations
• Ulambayar Erdenebat, National University of Ulaanbaatar
• Sampildondov Chuluun, Institute of Archaeology and History, Mongolian Academy of
Science
• Tumurochir Batbayar, Institute of Archaeology and History, Mongolian Academy of
Science
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The Temple-Palace city of Karabalgasun (Photo: M. Riemer).

Karabalgasun – The Uyghur capital in the Orkhon Valley, Mongolia
CHRISTINA FRANKEN / HENDRIK ROHLAND / ULAMBAYAR ERDENEBAT / TUMUROCHIR BATBAYAR
The Uyghurs, a nomadic group, made the decision to construct their capital of Karabalgasun in the Orkhon Valley almost 500 years before the founding of Karakaorum. They
had previously conquered the Eastern Turks to become the dominant people across a
vast region in Northern Mongolia and its neighbouring territories. Founded around 745,
the remains of the city are clearly visible in the Mongolian steppe landscape even today.
To improve the investigation of Karakorum and to answer questions about the foundation and emergence of nomadic cities layouts more comprehensively, the MongolianGerman Orkhon Expedition was founded in 2007. Its partners, the Mongolian Academy
of Science and the Commission for the Archaeology of Non-European Cultures at the
German Archaeological Institute (the cooperation also includes the National University
of Ulaanbaatar since 2014), are still investigating the city and its surrounding area today. The Gerda Henkel Foundation has kindly provided many years of financial support
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for the project. A significant basis for the work is
an airborne laser scan plan completed in 2007. It
was extended to the north and west in 2018 and
illustrates the layout of the city in detail.
After unsuccessful attempts to establish dominance, the Uyghurs were able to assert their
power against the reigning clan of the second
turkic empire in the 8th century while operating
as vassals of the Göktürks, a dominant power in
the Mongolian Orkhon Valley in the 6th and 7th
centuries. They founded the Uyghur Empire in
the year 745 with its new capital of Karabalgasun.
The Uyghurs were made up of nine tribes of an
existing confederation of Turkic tribes that came
together during the process of power establishment. With this newly obtained unity, they became a great power in the Central Asian steppe
region. It was Kutlug Bilgä Köl, the first khagan of
the unified Uyghurs, who was able to assert his
claim to power and who, with the founding of the
state and the construction
Airborne laser scan plan
of the capital Karabalga- compiled with Arctron.

The structures of the city are clearly visible from the air even today (Photo: M. Riemer).
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sun, laid the foundation for the first Uyghur Empire. Even today, the topography of the
territory retains numerous visible remains of the city and the archaeological opportunities for exploring it are almost perfect. However, for historical reasons, very little of
their history and development is known. It is certain that the city existed for only around
100 years and was destroyed in the year 840 during a Kyrgyz raid. The Uyghurs were
banished; they surrendered their territories in the steppe and founded small kingdoms

Fragments of a trilingual inscription with the podium of the central-plan building in the background (Photo:
H.-P. Wittersheim).

in the Turpan Oasis area of Eastern Turkestan and in the Gansu region. In comparison
to previous empires, the Uyghur Empire was smaller in terms of area, but was however
much more successful in extorting tolls and trade privileges from China. The Uyghurs did
not rely simply on plunder and receiving tolls; instead, they volunteered themselves to
the Chinese as military allies, joining in the suppression of the An Lushan Rebellion and
thus made themselves into an invaluable support for the Tang Dynasty. In return, they
received an enormous number of valuable goods, such as 100,000 pieces of silk per year,
and later even 500,000 pieces of silk per year. Through these enormous riches and with
the help of the trade network of the Central Asian Sogdian people, the Uyghurs became
important middlemen in trade along the Silk Road. The adoption of the Manichaean re138
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View over the two buildings to the east of the stupa (Photo: B. Dähne).

ligion by the Uyghur rulers and the introduction of Sogdian script indicate the influential
position that the Sogdians had even in the day-to-day life of the city. The famous trilingual inscription from Karabalgasun likewise illustrates this.
The first modern-era investigations of Karabalgasun took place at the start of the 19th
century and, due to physical proximity – the ruins of Karakorum and Karabalgasun are a
mere 30 kilometres apart – were always connected with locating the old Mongolian capital of Karakorum. Research expeditions to China and Mongolia and therefore also to the
Mongolian Orkhon Valley were started primarily in the second half of the 19th century
and usually had a holistic scientific approach. In 1873, the Russian Paderin was the first
to describe the high-walled and still visible area of the city. Later on, Wilhelm Radloff
completed the first precise description and city map, which he published in 1891 in his
Atlas der Alterthümer (Atlas of Antiquities).
The aim of the current project is to investigate wide-ranging issues on the construction and structure of the two nomadic urban sites of Karabalgasun and Karakorum,
how they were supplied, the construction techniques used and their integration into
the geographical surroundings of the Orkhon Valley. To date, there have been very few
archaeological investigations into the early Uyghurs, thus there are limited opportunities
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to draw parallels and the project must be firmly set in the realms of basic research. The
archaeological investigations of the Mongolian-German Orkhon Expedition concentrate
on three distinct areas of study: 1) the origins and development of Uyghur architecture
and identity in the conflicted area between the culturally dominant China of the Tang

View to the north gate with paved courtyard in foreground (Photo: H. Rohland).

Dynasty, 2) the influences from Sogdian Central Asia and the indigenous nomadic traditions and 3) the innovations resulting from this close proximity and interaction. So far,
it has been possible to gather the most comprehensive information on the function and
construction of the central areas of the temple/palace city. The inside of the central
palace city is primarily characterised by two raised buildings. One is the stupa in the
western half of the encircling wall and the other is the citadel in the southeast corner
of the large encircling wall. While the stupa has not been investigated archaeologically
so far, two buildings immediately to the east have been explored more closely. In the
2009–2011 campaigns, the excavations revealed that these were two rammed earth podiums with square buildings, which could possibly have been used as Manichaean sacred
sites. At present, the construction that forms part of the citadel in the temple/palace
city of Karabalgasun is being extensively investigated. Well over ten metres high, this
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Karabalgasun Citadel, view towards courtyard, the courtyard paving and the surrounding wall are visible
(Photo: M. Riemer).

View in the central room of the citadel tower with column bases (Photo: M. Riemer).
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artificially piled podium with an area of 60 x 70 metres still soars upwards even today.
The citadel was accessible from both the west and north sides through two gateway
constructions. The north access turned out to be significantly larger and more elaborate
and likely served as the main entrance. In the southeast corner of the citadel, there was
a tower-like building measuring around 20 x 20 metres, the interior of which was subdivided by walls of rammed earth and wood, and three rows of column bases. Outside
of the building, there was an open and paved courtyard area flanked along the east and
north outer walls of the citadel by narrow buildings of lightweight construction, perhaps
open ambulatories. Another representative building was unearthed on the west side
of the citadel. A large pit was visible in the centre of the courtyard, which when fully
excavated could be interpreted as an excellently preserved well with a hexagonal stone
setting. Finds of exceptional quality were preserved here. This includes a bronze bell, a
gold-plated iron lock, painted wooden poles and carvings, as well as finely worked stone
bases and fragments of so called jade books and animal masks. These reinforce the exceptional significance of the development around the citadel and justify its identification
as the centre of the Uyghur Khaganate. To the north and south of the palace city, there is
an expanse with large-scale settlement areas of different structures extending well over

Karabalgasun citadel, view into the well where bucket vessels still remain (Photo: H. Rohland).
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30 square kilometres. While the development to the north is rather more stretched out
with large walled enclosures reaching almost to the damp and marshy lowlands of the
Orkhon River, the development to the south of the temple/palace city is more diverse
in its appearance. As a central axis, there is a 200 metre wide main street that extends
at least five kilometres. There are traces of construction along both sides of this axis.
Rather smaller constructions can be identified inside a walled area to the southwest of

One of the bronze bells with Chinese inscription salvaged from the well (Photo: M. Riemer).

the temple/palace city. Their axes are roughly aligned to the north-south orientation
of the outer walls. A gateway leads from the main street into the quarter where a gate
suggests that a large elongated plaza stretched to the west, which may have served as a
market or goods handling square. Large quantities of pottery and three smoothing irons
made of iron, which may have been used to smoothen silk, support this hypothesis. To
the east of this area, on the opposite side of the main street, there is a distinctive walled
locale, in the west of which was a central building, consisting a raised podium with ramps
and trilingual inscription shafts installed in the front. Because of the findings in the area
around the central building, it can be interpreted as a Manichaean sacred complex. The
inscription preserved there also mentions this dualistic religion being adopted as the sta143
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Floral pattern on a black-painted wooden rod of unknown purpose (Photo: M. Riemer).

Fragment of an apotropaic animal mask (Photo:
H.-P. Wittersheim).

te religion. Surprisingly, Mongol-era burials were repeatedly found during excavations,
which indicate a particular significance and perhaps even a change in the significance
of the city in terms of its purpose. It is, of course, also interesting to discover where the
indigenous population of Karabalgasun was buried. Time and again, in the surrounding
mountains in valleys which open to the east, there were smaller cemeteries or burial
sites with differing features clearly attributable to the Uyghur period. As observed in
the Olon Dov/Khotont Soum cemetery and other sites in the vicinity, these were mostly
square burial sites with walls of kilned and unkilned bricks and sometimes roof tiles.
Some of the walls feature painted plaster and are comparable in their building techniques and structures to the features of the city site. More elaborate beehive-like tombs
from the same period can be found in a slightly south-facing side valley. Their insides
are painted with red lotus flowers on a white background, a pattern that can be found
repeatedly in the most varied of contexts over an extended period of time.
In summary, it can be established that the cities of the nomadic empires in the Orkhon Valley share many features that we can recognise from cities of other cultural areas.
Spatially, they are more or less clearly encircled areas with dense construction, population and functions. However, it is possible that they do not have an adequately-sized hinterland, indicating that they would have functioned as an economic, administrative and
cultural centre. The dominance of imposing and religious buildings indicate more that
they corresponded to the needs of the empire elites for communication and representation towards neighbouring settled cultures. If this is the case, they would predominantly
be oriented towards long distance effects and were probably chiefly inhabited by a diaspora of traders, envoys, artisans, clerics and scholars primarily from foreign cultural
areas. They quite surely formed a place to go along the trade routes and for embassies in
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Scoop vessels from the well (Photo: M. Riemer).

Fragments of "Jade Books" (Photo: M. Riemer).

the otherwise vast and isolated steppe areas. According to this idea, the nomadic cities
would have been a communication medium and catalyst for mediation between different cultures of nomads and settled tribes to enable efficient, ongoing communication
and collaboration.
Cooperations:
• Ulambayar Erdenebat, National University of Ulaanbaatar
• Sampildondov Chuluun, Institute of Archaeology and History, Mongolian Academy of
Science
• Tumurochir Batbayar, Institute of Archaeology and History, Mongolian Academy of
Science
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On the tracks of the "Southern Barbarians" – a German-Chinese
cooperation (China)
ANDREAS REINECKE / YANG YONG [杨勇] / FU XIA [富霞]
For thousands of years, Southeast Asia has been a colorful mosaic of cultures and peoples shared by the modern political borders of eleven countries. From the culture-historical and natural point of view, the southern provinces of China, which just during the
Western Han Dynasty at the end of the 2nd century BC came under the rule of the Middle Kingdom, are closely related to Southeast Asia. This is confirmed not only by archaeological finds, but also by the cultural heritage preserved in the traditions, way of life,
languages and daily culture of the people in the mountainous landscapes of this region.
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Since its foundation in 1979, the KAAK has carried out a number of research projects
and publications on China. Sabine Werner, who was in charge as head of this region at
the DAI until 2000, cultivated the intensive exchange between the archaeological institutions of both countries. For 40 years, she has been making a decisive contribution to
establishing one of the best-stocked libraries on Chinese archaeology in Germany at the
KAAK. Taking advantage of the resulting insights and stabil contacts, the cooperation
with China on research topics of the "southern border provinces" was started in 2010.
The excavations of the KAAK and Cambodian copartners from 2008 to 2011 at Prohear
(Cambodia) were a concrete occasion. The custom of embedding the skull of outstanKele is a large valley in the highlands of Guizhou province with different protohistorical sites. For archaeologists it is
also the name for the best investigated Iron Age cemetery in this province at the photographer’s location which the
villagers call: Guoluobao. Since the 1970ies, burials of the Yelang culture as well as later burials of the period of the
Western Han dynasty were here discovered (Photo: A. Reinecke).
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Traditional salt extraction at the northwestern coast of Hainan island with filter system for washing
out the sea salt containing coastal sand and basalt stone basins for collecting the brine (Photo: A.
Reinecke).

ding individuals in a bronze drum, for the first time discovered during an excavation in
Southeast Asia, hitherto was only known from the Kele cemetery in the Chinese province
of Guizhou, some 1700 km north of Prohear. The specialist for the Kele culture, Yang
Yong [杨勇] from the Institute for Archaeology of the Chinese Academy of Social Sciences in Beijing (following: IA CASS), just finished his dissertation about the cultures of the
last 500 years B.C. in the Yunnan-Guizhou Plateau. Together with him, the cooperation
with the institutions in the southern provinces of China was intensified.
Therefore, at present our work focus on the "Southern Barbarians", as the marginalized peoples were called from a Chinese perspective over 2000 years ago. This archaeological research requires cross-border cooperation between the neighbors. Since 1993,
the KAAK has acted as an intermediary in archaeology between all neighboring countries
and has created sustainable networks (see the papers about Vietnam and Cambodia in
this booklet).
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In the past, the view was mostly directed from Southeast Asia to the North – to the
Middle Kingdom: The discoveries in the core Chinese culture often serve to explain and
date finds discovered further south. At present, however, curiosity is increasingly directed from China to the South. The country's financial strength over the past 20 years has
allowed to adapt the field work, restoration labs and museums to the latest standards,
even in remote provinces. Thanks to new long-distance road networks, fast long-distance trains and dozens of new airports, at present the southernmost areas are much
easier to reach.
The cooperation developed through the participation of the authors of this article together with Nguyễn Văn Việt (Hanoi) at archaeological congresses in 2010 in Berlin, Hanoi
(Vietnam) and Neihuang (Henan province), 2012 in Urumqui (Uighur Autonomous Region Xinjiang), 2014 in Xuzhou (Jiangsu province) and 2016 in Beihai (Guangxi province). In
connection with these conferences, material recordings in museums and collections as
well as surveys were carried out in all South Chinese-North Vietnamese provinces from
Salt making from sea water in the Yangpu area, NW-Hainan. For centuries, large basalt stones are serving as salt
pans (Photo: A. Reinecke).
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The Anthropology Museum of Guangxi in Nanning in the shape of a giant bronze drum was opened in 2009 and is
the central research centre for more than 2000 bronze drums known throughout the country (Photo: A. Reinecke).

Discussion of the tympanum of a Heger-I-drum with the curator of the Southeast Asia Collection, Bowi Quibus, at
the Royal Museum of Art and History in Brussels (Photo: Team).
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Sichuan in the northwest to Zhejiang in the east and to the province of Thanh Hóa in
North Vietnam, mostly in trilateral cooperation (China, Germany, Vietnam). Bai Yunxiang
[白云翔], Deputy Director of the IA CASS, supported the realization of these campaigns.
In the search for the special features of the Southern archaeology, the IA CASS also
increasingly supports the institutes in the peripheral provinces. To give a particularly
remote example: A research station of the IA CASS was established in 2012 on Hainan
island in the Gulf of Tongking. This island, almost as large as the state North Rhine-Westphalia, offered in the past some indispensable bases for maritime navigation, especially
along the southeast coast, but due to a lack of excavations it is still an almost white
patch on the archaeological map of the last 500 years BC. This will change. Under the
leadership of the IA CASS service manager Huang Chao [黄超], a joint German-Chinese
survey was conducted in March 2018 to document the finds from about 20 archaeological sites in the southeast and northwest of Hainan island. In addition, it was possible to
observe a more than thousand-year-old tradition of local salt production near Yangpu,
about 40 km north-northwest of Danzhou City on the northwestern coast of the island.

Documentation of the bronze drums in the exhibition of the Royal Museum of Art and History in Brussels (Photo:
Yang Yong).
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The coastal area is littered with large basalt stones, the surface of which was worked flat
within a projecting edge. These salt pans have been used for centuries for the evaporation of seawater. Broken stone edges were repaired several times over generations. The
knowledge gained is relevant for the evaluation of the Bronze Age salt boiling centre
which was excavated by the DAI together with Vietnamese archaeologists at Gó Ô Chùa
in South Vietnam.
In addition, the KAAK made it possible for the team members to work as visiting
scholars every two years in Germany. For the Chinese colleagues, the countless amazing

Detail of the surface (tympan) of the Heger-I-drum "Gillet I", which was cast around the 2nd century BC in North
Vietnam and is kept in the World Museum Vienna (Photo: A. Reinecke).

parallel developments of the Roman Empire and the Han Empire in civil and military
fields are of particular interest. The most recent joint project resulted from a threemonth study visit of Fu Xia [富霞], 2017 employee at the Anthropological Museum of
Guangxi, at the KAAK in Bonn. The research of this museum is focusing on the bronze
drums casted between the 5th century BC to the 19th century AD, which are the "flagship" of the archaeology of Guangxi. The museum coordinates the systematic recording
of all bronze drums in China. Therefore, in October 2017, the authors jointly recorded
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exactly 73 bronze drums of all time periods in Paris, Ghent, Brussels, Vienna and Dresden
that have been shipped from China and Southeast Asia to Europe during the last 150
years. Each of these richly decorated objects allows new conclusions about the dating,
method of production and use in worship, war or burial custom of the "Southern Barbarians". Further projects are directed on the mutual support in cross-border researches.

Cooperations:
• Yang Yong; Institute of Archaeology of the Chinese Academy of Social Sciences (IA
CASS); 27 Wangfujing Dajie; Beijing – China 100710
• Fu Xia; College of Ethnology and Sociology of the Guangxi University for Nationalities;
Daxue East Road 188; Nanning, Guangxi – China 530006
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Vietnam: Looking back of 55 years of cooperation
ANDREAS REINECKE
Since 1993, the KAAK has been carrying out excavations, surveys and other projects in
Vietnam together with different institutions all over the country. There are a variety of
reasons why Vietnam has become a focus for our institute in Southeast Asia. On the
one hand, there has been an intensive relationship since 1963 between the archaeo-

Excavations on the Iron Age burial site
and Bronze Age salt boiling centre at Gò
Ô Chùa, Long An Province in southern
Vietnam (Photos: L. Reinecke).

logists and institutions of the
two countries, which began
56 years ago with an initial
expedition to the karst caves in northern Vietnam by
Hans-Dietrich Kahlke, the then
director of the Institute for
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DAI stand "55 years of collaboration
between German and Vietnamese
archaeologists". Early November
2018 during the "Deutschlandfest" in
Hanoi (Photo: A. Reinecke).

DAI-Flyer for the "Deutschlandsfest" in
Hanoi, beginning of November 2018.

Quaternary Palaeontology in Weimar. The collaboration continued from 1969 to 1989
with the systematic compilation of a absolute chronology of the prehistory and early history of Vietnam, for which over 200 carbon dating measurements were taken from over
14
60 excavation sites throughout the country at the C laboratory in the Central Institute
for Ancient History and Archaeology in Berlin (GDR). Moreover, throughout this time,
seven archaeologists, palaeontologists, archaeozoologists, anthropologists and a restorer spent long training sessions in the GDR. These strong connections were beneficial
to further collaboration from 1993 onwards. They led to annual excavations throughout
the country and to a large archaeology exhibition in Germany from 2016 to 2018. Early
November 2018, on the occasion of the "Deutschlandfest" of the German embassy in
Hanoi, the DAI presented an information stand with the slogan "55 years of collaboration
between German and Vietnamese archaeologists".
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Building and exhibition in the newly constructed provincial museum in Quảng Ninh,
designed by Spanish architect Salvador Perez
Arroyo in Hạ Long meet the latest standards
(Photo: A. Reinecke).

On the other hand, the general
conditions for joint research in
Vietnam are more favourable today than in most neighbouring
Southeast Asian countries. In the
last 20 years, imposing provincial
museums have arisen in almost all
provinces, many of which present finds in exhibitions with a very modern concept, such
as in the provincial museum in Hạ Long. Throughout the country, around 170 people
are working on archaeological topics at universities, museums and institutes. Around 50
smaller excavations take place annually all over the country and foreigners are welcome
– more so than 30 years ago. For 50 years, three large specialist journals have been regularly published, in which more than 40,000 printed pages offer short excavation and
research reports in Vietnamese. In addition, there are over 60 monographs, handbooks
and, to date, 12 annual issues from an English-language magazine. Some of this has already been featured in the jubilee publication for the 25th anniversary of the existence
of the KAAK Expeditions in forgotten worlds (2004), and since then, things have developed enormously – even in comparison to the neighbouring countries.
The fieldwork of the KAAK in Vietnam over the last 15 years was concentrated on
excavations in the central and southern areas of Vietnam. Final publication is well underway on the excavation of 63 graves of the "Sa-Huỳnh" population, who lived from
the 4th to 1st century BC in present-day Lai Nghi of the Quảng Nam Province. During
the three German-Vietnamese excavation campaigns, the archaeological site provided
a tremendous quantity of finds of imported objects, such as gold jewellery, beads and
earrings made from carnelian, nephrite, agate and other precious stones. Furthermore,
some finds, such as Chinese bronze mirrors and vessels, were evidence of the new neighbours to the north: under the Western Han Dynasty, at the end of the 2nd century BC,
the borders of the "Middle Kingdom" approached beyond North Vietnam to a distance of
just a few days march from the settlement areas of the Sa-Huỳnh people.
Around the Mekong Delta, many years of German-Vietnamese excavations revealed
a completely unexpected find. Below Iron Age graves from the 4th to 2nd centuries BC,
hundreds of thousands of fragments of clay supports were found at Gò Ô Chùa. In the
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first half of the last millennium BC, these served as a support structure in Bronze Age salt
boiling kilns, onto which boiling vessels made from organic materials were placed. The
restoration and documentation of the finds have already been completed here as well.
From 2012 to 2018, the KAAK was involved in the exhibition project "Treasures of
the Archaeology of Vietnam". In preparation for the exhibition, an English-Vietnamese
publication was produced in 2015 with academic articles on archaeology and the history
of the country with the title Perspectives on the Archaeology of Vietnam. One year later,
the German-language catalogue was published for the exhibition; both publications had
international authorship and editorial management from the KAAK.
After overcoming many difficulties, a total of 350 exhibits from eight museums in all
parts of Vietnam were flown to Frankfurt in September 2016 and displayed in the LWL

Excavation of the burial site of Lai Nghi in the province of Quảng Nam in central Vietnam: richly furnished burial
from the 1st century BC with the largest set of Chinese bronze vessels south of the Chinese sphere of influence
(Photo: A. Reinecke).

Museum of Archaeology in Herne, in the State Museum for Archaeology in Chemnitz
and in the Museum of World Cultures in Mannheim. In February 2018, the exhibits were
returned to Hanoi and, surprisingly, on request from the Vietnamese side, were once
again displayed for several months beginning in April 2018 in the National Museum of
History in Vietnam.
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As most exhibits of the Vietnam exhibition were
seen for the first time outside of Vietnam, opportunities arose for the restoration, analysis and
dating of objects, which led to new research projects. For example, the boat grave from Việt Khê
near Hải Phòng was planned as the centre of the
exhibition. The coffin was fashioned 2200 years
ago from a 4.76 m section of a canoe and contained 96 bronze grave goods, including weapons,
vessels and instruments of Chinese origin. The
deceased must have been a military leader, and
although he came from the north, he was well in-

Exhibition "Treasures of the Archaeology of Vietnam" at the LWL Museum of Archaeology in Herne (Photos: A.
Reinecke).

tegrated into the local Việt elite as numerous locally-made objects in the grave indicate.
Something about this richest of prehistoric archaeological complexes in Southeast Asia
was so dubious that everything was carefully re-examined. The grave was discovered in
1961 with four other – apparently empty – tree coffins. Already in 1971, a sample from
the coffin (Grave 2) had been dated to such an unexpectedly early period of between
810 and 390 BC that, in the following year, a wood sample of another coffin (Grave 1)
was sent to Berlin and was dated to a similarly early period between 800 and 190 BC. At
the end of September 2013, we visited Việt Khê and, for the first time since 1961, we
attempted to clarify the archaeological circumstances. Actually, contemporary witnesses
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provided specific information that contradicted the publications to date. The other tree
coffin graves were in no way originally empty. They had once been just as lavishly furnished as the boat grave no. 2, but had been plundered before officials arrived to salvage
one burial who did not record anything of the looting.
In collaboration with the National Museum of Vietnam and the Klaus Tschira
Archaeometry Centre in Mannheim, nine small wood samples were taken from the grave. These include samples from the coffin, from several of the spear shafts buried with
the dead and from the wooden paddle. They were taken to the laboratory in Mannheim
for dating where they yielded surprising results: the coffin was centuries older than the
paddle with a date between 360 anMaC. This time difference can be caused by wood
storage, boat construction, boat use, coffin construction and the coffin lay time. The
Chinese objects in the grave also date most likely to the end of the 3rd century BC. At
the end of 2013, a few months after our visit to Việt Khê, the entire complex was placed
on the list of national cultural treasures. There was no precedent set for the exporting

Opening of the exhibition "Treasures of the Archaeology of Vietnam" at the National Museum of History in Hanoi in
April 2018 (Photo: National Museum of Vietnamese History).
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The finds from the tree coffin grave in Việt Khê, the richest prehistoric burial in Southeast Asia, filled an entire exhibition room in the State Museum for Archaeology in Chemnitz (Photo: A. Reinecke).

of these cultural treasures to exhibitions abroad. The only condition was the approval of
the Prime Minister of Vietnam, which was only given thanks to the pledge that several
of the treasures would be restored with financial support from the Foreign Office’s cultural preservation programme at the Roman-Germanic Central Museum in Mainz and at
the State Office for Archaeology in Saxony. During the restoration measures, which are
running in parallel with the exhibition in Germany, metal analysis on as many bronzes
from the grave complex as possible have been agreed to with the National Museum of
History in Vietnam. To do this, the KAAK has been cooperating since the end of 2016 with
the German Mining Museum in Bochum. Roughly half of the objects were in a condition
in which sampling was a responsible course of action. The archaeometric investigations
were carried out each time the exhibition changed locations, once in February 2017 in
Herne and again in August 2017 in Chemnitz. The analyses are now complete and the
first results are already published. Data evaluation is underway in context with the published analyses of bronzes for the entire region and it promises exciting results about
the origin of the objects.
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Conservator Andreas Weisgerber (LWL Archaeology for Westphalia, Münster) and Michael Bode (German Mining
Museum, Bochum) taking samples before the exhibits are transported from Chemnitz to Mannheim (Photo: A.
Reinecke).

Cooperations:
• Michael Bode (German Mining Museum Bochum); Herner Straße 45; 44787 Bochum
• National Museum of Vietnamese History; 214 Trần Quang Khải; Tràng Tiền; Hoàn Kiếm;
Hà Nội 110000 – Vietnam
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The golden heritage of Prohear (Cambodia)
ANDREAS REINECKE / VIN LAYCHOUR / SENG SONETRA / NICOLE LOCKHOFF
After a Chinese diplomatic mission spent almost an entire year in Angkor and the Khmer
Empire in 1296, young traveller Zhou Daguan returned to China deeply impressed by the
palaces, temples, landscape and people. He described all of the unbelievable things he
had seen and heard in his A Record of Cambodia: the Land and its People. Even today, his
descriptions are a unique source of information about the Khmer Empire, where many of
the traditions described by him in the empires of Zhenla and Funan date back to the 2nd
century AD. But what came before that? Twenty years ago, due of a lack of excavations,
there was almost no definite knowledge particularly about the Bronze and Iron Age of
the last millennium BC.
In the mid-1990s, German researchers from the University of Tübingen, Gert and
Barbara Albrecht and Miriam Haidle, began to organize an initial course of study for
Cambodian students of prehistory and early history at the archaeological faculty of the
Royal University of Fine Arts (RUFA) in Phnom Penh, which had been founded in 1989.
Component parts of this education programme supported by DAAD were training excavations on Iron Age archaeological sites in southeast Cambodia. Many other German
researchers collaborated on the training of these first emerging Cambodian field archa-

In the shadows of Angkor Wat, research into the older periods of Cambodian history has been remaining for 150
years (Photo: A. Reinecke).
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Gold diggers at Bit Meas: the landowner leases his field by the square metre to interested grave robbers, who turn
the entire terrain into a moon-like landscape in just a few months (Photo: Vin Laychour).

eologists. Thanks to German donors and small-scale project funding from the German
embassy in Phnom Penh, it was possible to establish a small research centre in 1999,
the Memot Centre, in Memot in the Tboung Khmum province near to the border with
Vietnam. In 2005, this centre became a building for the Ministry for Culture and Fine
Arts. Likewise, in the mid-1990s, the German APSARA Conservation Project (GACP) under the leadership of Hans Leisen and in close collaboration with the local cultural heritage authorities began preservation measures for the decorated temple surfaces in
Angkor Wat.
The DAI began work in Cambodia in April 2007. The specific occasion was the excavations at Gò Ô Chùa in Vietnam near to the Cambodian border, where remains of an extensive Bronze Age salt boiling site from the first half of the 1st millennium BC had been
excavated since 2003. As Gò Ô Chùa was closely connected to the interior during the
Bronze Age, there was a high chance of finding similar production sites for briquetage in
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Start of excavation in spring 2008 in Prohear directly on the village street. Holes from looted graves are in the foreground. On the left in the background is a newly constructed dwelling after the successful sale of the antique gold
objects to the local goldsmith (Photo: A. Reinecke).

Excavations in spring 2011
with students from the Royal University of Fine Arts
and villagers (Photo: A.
Reinecke).
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Gold objects from different graves
in Prohear. More than ten times
the quantity from around 1000
looted graves was melted down
or sold to intermediaries in the
antiquities trade (Photo: A. Reinecke).

today’s Cambodian border region. Together with Vin Laychour from the Memot Centre,
a few dozen archaeological sites were surveyed in Svay Rieng and the former discoveries
were examined in the provincial museum.
During these operations, and less than 50 km away from our field work, an extensive
Iron Age burial site in Bit Meas in the neighbouring province of Prey Veng was looted
by local residents searching for gold and valuable bronze offerings. A few months later,
we found out about the looting of this burial site and of a second similarly affected

The German ambassador
Frank Marcus Mann visiting the excavation in
Prohear in spring 2008
(Photo: L. Reinecke).

167

SOUTHE A ST A SIA |

Exposing the skull and unusual glass earrings in the laboratory from Grave 76, which was salvaged as a block from
Prohear (Photo: A. Reinecke).

archaeological site at Prohear, 8 km to the northeast of Bit Meas. At the start of 2008,
excavations began in Prohear in a cooperative project between the DAI and the Memot
Centre, and by 2011, 76 graves had been saved in several campaigns. The illicit excavations included all privately-owned areas and could not be stopped straight away, even
after the start of our excavations. We therefore carried out investigations in the middle
of the village street, which was community property and could not be illegally excavated
without diverting the road traffic.
Although around half of all the burials we discovered had been partially desecrated and plundered through looter tunnels from both sides of the road, the excavations
brought forth a completely unexpected wealth of gold, bronze, iron and pottery finds.
The international interest in the discoveries was immediate and so great that, even before the conclusion of excavations at the end of 2009, an English-language book had
been published with funding from the cultural preservation programme at the Foreign
Office to satisfy the demand for pictures and information. The excavation and renovation
were intensively supported by the German ambassador, Frank Markus Mann, and the
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Secretary of State at the Cambodian Ministry for Culture and Fine Art, Chuch Phoeurn.
As an outlet for the lack of storage capacity at the Ministry, Ambassador F.M. Mann suggested an exhibition about Prohear at the Cambodian National Museum in Phnom Penh.
This way, the majority of the artefacts from the first two excavation campaigns could be
transferred onto safe premises. In consultation with the former General Director of the
National Museum, Hab Touch, the exhibition was implemented in November 2010, even

In January 2011, the head of the Department for Culture and Communication at the Foreign Office at that time, Werner
Wnendt, together with the former German ambassador Wolfgang Moser and Secretary of State Chuch Phoeurn visited
the restoration laboratory in the Memot Centre. Seng Sonetra presented the restored finds from Prohear to the guests
(Photo: Vin Laychour).

before the end of the excavations. Arising from great necessity, these unusually rapid
publication and exhibition measures naturally presupposed very swift documentation of
all excavated finds. Even so, their restoration under the leadership of Seng Sonetra was
implemented in an exemplary way.
After the opening of the Prohear exhibition, the last excavation campaign was carried
out in the spring of 2011. A few weeks after this final campaign, a reorganisation of the
existing exhibition at the provincial museum in Prey Veng was undertaken to accommodate many new finds from Prohear. This created the necessary space in the laboratory in
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Phnom Penh for the further restoration works on the offerings from the final campaign.
As the KAAK was simultaneously running an elaborate exhibition project in Germany
from 2012 to 2018 on the archaeology of Vietnam, a new project was started for the
restoration of the finds in Cambodia. From 2013 to 2016, the Foreign Office sponsored
the "German-Cambodian Conservation School" (GCCS) with funds from the cultural preservation programme. A total of 56 young museum employees from seven Southeast
Asian countries were introduced to the basics of metal, pottery and stone conservation
in six-week courses at the Memot Centre in Phnom Penh and by the team from the
"German Apsara Conservation Projects" in Angkor under the leadership of Hans Leisen.
The finds from Prohear as well as the fragile objects from other archaeological sites
were successfully restored. At times, the GCCS courses at the Memot Centre contributed towards the training of archaeology students at the Royal University of Fine Arts.
In the second phase, the conservation lab at the National Museum could be used as a
training establishment. Some fragile graves were partially removed from the excavation
in Prohear as a block and transported to Phnom Penh. The excavation and conservation

The bronze drum from the Đông-Sơn culture in northern Vietnam in Grave 4 from Prohear contained the skull of an
older woman with numerous gold and silver offerings (Photo: Seng Sonetra).
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of skull sections rich in jewellery or of vessels filled with grave goods has been continued
until very recently. This special laboratory excavation has continually led to sensational
discoveries even in the last year. These include, for example, the left skull section from
Grave 12, where several spiral rings and a silver ring were discovered on the cheek and
lower jaw of a presumed female, which could not have possibly been hair or ear ornaments. Presumably, this is the first evidence of facial jewellery from a prehistoric grave in
Southeast Asia. The jewellery was fixed to the left ear and the left nostril and belonged
to a woman who settled in the region around Prohear with other migrants from southern
Asia around 100 BC. From this burial site and in the neighbouring cemetery of Bit Meas,
a total of 66 north-Vietnamese bronze drums were discovered of which almost all unfortunately disappeared undocumented into the illegal antiquities trade. These bronze
drums held the skulls of buried persons, a burial custom known from excavations of the
"southern barbarians" between the north of central Vietnam and the southern Chinese
province of Guizhou. In Prohear and Bit Meas, we are obviously dealing with a society
that would today be considered "multicultural". Those coming in were welcomed and
integrated as they were buried at the same cemetery with identical ceramics as the local
population.
The most recent documentation of the hundreds of vessels and small finds – including
96 gold objects – was completed in 2018. In parallel to the conservation, the smallest
samples of all gold and silver finds from Prohear have been analysed since 2008 at the
Curt Engelhorn Centre for Archaeometry in Mannheim by Sandra Schlosser, Verena
Leusch and Nicole Lockhoff. Alongside already well-established methods, such as scanning electron microscopy, it was possible to employ new and significantly more sensitive
methods from the very start, such as laser ablation together with mass spectrometry,
which resulted in an enhanced range of data. Based on the gold analysis from Prohear,
a project entitled "Early gold in Southeast Asia" has developed in recent years. To date,
a total of 229 gold objects from 18 archaeological sites in four countries have been examined.
Besides confirmation of foreign objects from Bactria or India, the astounding results
included evidence of an object group made from regional gold (Group I), the source of
which was certainly on the Southeast Asian mainland, possibly in the Ratanakiri/Kontum region. This is indicated by analysed pieces of jewellery made from related regional
gold from Prohear and central Vietnam. Because of this comprehensive base of data,
it was possible to gain new insights into the development of gold and silver metallurgy
in Southeast Asia. Complex alloys from different gold and silver mixes, sometimes even
with copper and tin, as were found in Prohear, reflect a well-developed knowledge of the
different metals. This finds expression in the gilding shown on different objects and in
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the evidence of gold refining from Vietnam. Furthermore, by using these results, "cheap copies" from regional workshops could be distinguished from high-value treasures
from distant regions. At the same time, it was also clear due to this processing that not
everything came to Southeast Asia from a great distance as "trade goods"; migrations
of refugees, travellers, ambassadors, wandering artisans and other persons – even from
generally unthinkable distances – were already playing a much greater role in the prehistory of Southeast Asia than previously presumed.

In the ablation cell of the laser device, a laser is used to remove tiny quantities of material from samples or small
objects and pass them through a gas stream (usually helium) in a mass spectrometer. The direct coupling of the two
devices enables, for example, both the gilding and the base metal to be analysed on gilded objects (Photo: ReissEngelhorn-Museen, C. Breckle).
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This picture shows the result of eight years of cooperation between the KAAK of the DAI and the Curt Engelhorn
Centre for Archaeometry in Mannheim: the secrets of analysing metal samples the size of dust particles from early
gold objects from Southeast Asia are brought to light using cryptic-looking little dots (Graphic: N. Lockhoff).

Cooperations:
• Seng Sonetra / Vin Laychour (Memot-Zentrum; Ministry of Culture and Fine Arts
Cambodia)
• Nicole Lockhoff / Ernst Pernicka (Curt-Engelhorn-Center Archaeometry Mannheim)
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"Long tears" – the water and fertility sanctuary of Ava Ranga Uka a
Toroke Hau on Easter Island (Chile)
BURKHARD VOGT / FRANCISCO TORRES HOCHSTETTER
Since the late 19th century, archaeological research on Easter Island has mainly been
concerned with the investigation of the world-famous monumental tuff sculptures and
the ceremonial platforms on which they rest. Under the leadership of the KAAK, the
interdisciplinary research project implemented in 2008 has focused instead on access
to and the use of fresh water within a research framework regarding the use of resources. This aspect has been given little attention in the past, since sub-tropical Easter

Easter Island. The Quebrada Vaipú with
the Ava Ranga Uka a Toroke Hau archaeological site (Photo: C. Hartl-Reiter).
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Most former watercourses are concentrated in the north of Easter Island. The
riverbank areas of Quebrada Vaipú form a cohesive sacred landscape from Rano
Aroi to the river mouth in the south (Map: C. Hartl-Reiter).

Island receives more than sufficient precipitation. Previously,
only a few old wells and cisterns were known; however, today,
running water is entirely absent. The archaeological site, Ava
Ranga Uka a Toroke Hau, is situated 270 m above sea level
near a small dried-out course of water, Quebrada Vaipú, on the
southern slopes of the island’s highest rise, Maunga Terevaka.
Oral traditions and the name of the site tell us that a girl, Uka,
met her death here long ago in a flash flood.
Settlement remains and horticultural land, which would
have required regular irrigation, were rare along the entire
course of the stream. This, in combination with the usual low
runoff in the streambed, therefore indicates that access to
stream water was socially and religiously sanctioned, and was
regimented through taboos. This was the case at the wetland
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The waterfall forms the ritual reference point for the small valley
opening of Ava Ranga Uka a Toroke Hau (Photo: B. Vogt).

site of Ava Ranga Uka a Toroke Hau, which is interpreted as a water and fertility sanctuary within a larger coherent sacred landscape that may well have
included the entire length of the stream.
The core area of Ava Ranga Uka a Toroke Hau
forms a small oval valley opening of around 100 x 40
m through which the only stream flowed. This area
was shaped in its entirety through architecture: directly in the streambed there were hydraulic installations, such as two retaining walls, numerous water
basins, and channels, and in the surrounding areas
there were monumental terraces. The remains of a
settlement and the ceremonial platform of the Ahu
Hanuanua mea with a large sculpture were found
on a clearly elevated terrace and thus outside of the
core area. Directly on the valley floor, a comprehensive sequence of occupation layers had been preserved, which with their depths of up to 6 m clearly
contrasted with all other archaeological sites on the
island. Even though the deepest
layers have not yet been investigated, the finds discovered so far
have been dated from the late 13th
to early 17th centuries. In the years shortly before 1722, when the
first Europeans arrived on Easter
Island, Ava Ranga Uka a Toroke Hau
was only sporadically visited.
A waterfall roughly 3 m high at
the north end of the valley opening was the point to which all
downstream installations were
oriented. In two jets of water, the
creek poured from here into a
The territorial claims of local elites manifest themselves in ceremonial platforms like the Ahu Hanuanua mea (Photo: B. Vogt).
pothole created by erosion. This
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kolk was expanded into a shallow basin with bank reinforcements and paving. Ritual activities took place here, but oral traditions do not clarify their forms. However, a narrow
paved path certainly existed, which started at the waterfall and ran directly out of the
small valley and thus past the ceremonial platform of Ahu Hanuanua mea. Further up
the ascent, its track is lost under the grassy steppe typical of the island today, but earlier

Boulders were heated in this round oven, perhaps to warm up the water in the adjacent pool (Photo: B. Vogt).

archaeological observations indicate that this path, interpreted as a processional way,
likely belonged to a cross-island, star-shaped network of pathways on the volcanic crater
of Rano Raraku. Not only was the famous quarry used for the monolithic statues found
here, but it was also possibly the most important sacred centre of Easter Island.
The outlet of the basin immediately beneath the waterfall formed two channels that
branched out at many points over its course and supplied at least six other basins and
hollows with water. The channels and basins are very different in their layouts and constructions, perhaps because of their different ritual uses. The channel sections show how
low the flow of the stream must have been even though it carried water throughout the
year, and how valuable it must have been. If we reconstruct the small valley basin as a
swamp-like wetland biotope, it seems that the channels may have been constructed for
drainage. On the other hand, they could have also served for the continuous irrigation
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Remains of the two barriers that once barred
the small valley (Photo: B. Vogt).

Water basin made from large basalt slabs set on edge, during excavation (Photo: W. Herberg).
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of cultivated areas, which were
used, even if only occasionally, in
Ava Ranga Uka a Toroke Hau.
The simplest forms of the basins are shallow, rocky hollows
– originally natural – supplied by
shallow gutters chiselled into the
rock. This includes a boulder in
excavation section T4 that was
truncated with heavy stone tools
in such a way that its current surface shows a depression, albeit
roughly finished. On two opposing sides, the hollow is furnished
with a roughly carved inlet and
outlet. Inflow and drainage take
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place through underground channel sections along its length covered with stone slabs.
Analogous to other islands in East Polynesia, this could be interpreted as a birthing pool,
which may well have been used by women of the local elites.
Most pools are made from quarry stone and boulders, while there is a single example
made from uniformly square basalt slabs. Their layouts vary from square to trapezoid to

A later flood event exposed the layered backfilling of a terrace (Photo: B. Vogt).

irregular. None of the basins show evidence of steps or ledges. It also cannot be ruled
out that some were once sealed with a white clay-like substance. For the most part
though, their precise ritual purpose remains unclear. It is possible that a shaft-like round
firepit directly beside a large basin was used to heat larger boulders, which were then
used to warm the water in a neighbouring basin for ritual bathing or washing. Beneath
the paving of another basin there was a sacrificial deposit that contained around 250
obsidian artefacts, the remains of wooden tools, coral fragments and small beach pebbles, nutshells from Easter Island palm trees, pumpkin seeds, and a great deal of other
macro-botanical material. Here, quite obviously in the context of a taboo activity, personal possessions were protected from unauthorised access and made inaccessible. Oral
tribal knowledge from other Polynesian islands provides similar reports.
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In Ava Ranga Uka a Toroke Hau, at a distance of a roughly 40 m, the remains of two
retaining walls or barriers were preserved that once blocked the streambed across its
entire width. Actually, these are raised wall-like earthworks made of stones, gravel and
soil material, which were veneered with a facing of quarry stones on the valley side.
In contrast to dams, these were permeable and lacked the associated reservoir space.
In this respect, the two barriers of Ava
Ranga Uka a Toroke Hau were similar
to the tarodières typical throughout
the Oceanic region; they were horticultural terraces for the growing of
taro. Although it is accepted that they
acted hydraulically, the details of how
the stream’s continuous flow was carried through, under or around these
barriers may well remain a mystery because of their poor preservation. It is
probable that both were destroyed by
the same flash flood at a point when
intense deforestation of the palm tree
population had already set in motion
the rapid erosion and degradation of
the soil and therefore the associated
flood events.
Another measure against erosion
was the construction of two terraces
on the western bank of the quebrada beneath the waterfall, the monumentality of which reinforces the imposing character of the architecture.
A complex sequence of applications,
The middle of the small valley shows the topmost paving
repairs and backfilling was hidden bewith birthing pool (behind), planting pits and a covered channel section (Photo: B. Vogt).
hind quarry stone cladding for which
a great deal of building material was
used. In the small valley opening, no sediment exclusively identifiable as alluvial could be
detected; it was rather a sequence of anthropogenic filling layers lacking further sorting.
To achieve this, sediment material was brought to the archaeological site, spread flat,
levelled horizontally and firmly compacted. Previously constructed installations and ha182
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bitation layers that would have required great effort to make were both outright sealed
in this way. Obviously, this was no short-term intervention, but a longer process carried
out with great care. It is plausible that this was the result of ritual activities, such as taboos during burials, which were performed at the neighbouring ceremonial platform of
Ahu Hanuanua mea.
The most striking measures taken to shape the site in Ava Ranga Uka a Toroke Hau
were pavings. Almost the entire surface of the site’s core area was covered with paving.
Even slopes like the nearby riverbank at the base of a steep glacis of the waterfall were included. The paving in the middle of the valley was especially well-preserved; three clearly separate paving layers overlying one another were identified from a small test section.
Only the uppermost of these – at a maximum of 1.5 m below the terrain surface – has
been extensively investigated so far. This area was elaborately covered with flat slabs and
boulders, and intersected by three underground, sectioned channels that belonged to
different usage phases. The most unusual finds within the paving were numerous round
planting pits made with stones, many of which had preserved root channels from the
now-extinct Easter Island palm. This palm
grove was clearly a component part of the
ceremonial architecture. Using radiocarbon dating, it can be shown that the palms
from Ava Ranga Uka a Toroke Hau still grew
there in the 16th century at a time when,
according to geoarchaeological investigations, other areas of the island had already
been completely deforested. Perhaps an
attempt was made here to preserve the
Easter Island palm (which was threatened
with complete deforestation) using targeted cultivation before its extinction.
The manufacturing and use of pigments
played an important role in Ava Ranga Uka
a Toroke Hau. First of all, on the terrace
beneath the waterfall, several pits with red
pigment were excavated. These were dated
stratigraphically to the late utilisation phaAs in the La Campana National Park on the Chilean
mainland, the entirety of Easter Island was once lush
with Chilean wild palms (Photo: B. Vogt).

183

OCE ANIA |

se and allowed for the assumption that pigments were manufactured locally. On Rapa
Nui – and throughout Polynesia – red pigment was considered to be both the best of all
colours and sacred. Pigment remains indicate that at one time, many ancestral images
and cult objects were decorated colourfully, at least for ritual occasions. Pigments also
played an important role in body painting.
The hydraulic installations in the streambed were not sufficient for any daily utilitarian considerations, such as regulated irrigation or the provision of drinking water. All
evidence strongly indicates a ritual use of the site, which likely existed outside of the
widely prevalent ancestral worship. On Easter Island, the only deity responsible for rain
(and therefore for fresh water) was the god Hiro. Yet, no water sanctuary dedicated to
Hiro has been identified thus far. Hiro was simultaneously responsible for the fertility of
the fields and gardens, and also for the fertility of the people. His invocation was under
the auspices of the island king, who had a high-ranking priest perform rain magic during
extended periods of drought. The priest entrusted with this task painted his face half
black and half red for this purpose. Commonly, he went to the summit of a hill, taking
with him fresh seaweed and water-soaked coral from the ocean, which he buried in the
earth as sacrificial offerings during a ceremony. The priest would continue to pray and
invoke the god while pleading for Hiro’s "long tears" until it finally began to rain.

The most recent use of Ava Ranga Uka a Toroke Hau is illustrated by the intensive manufacturing of red pigment
(Photo: B. Vogt).
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Cooperations:
• Comisión Asesora de Monumentos Nacionales, Hanga Roa
• Consejo de Monumentos Nacionales, Santiago
• Consejo Nacional Forestal, Hanga Roa
• Mata Ki Te Rangi, Hanga Roa
• Ma’u Henua, Hanga Roa
• Musées Royaux d’Art et d’Histoire, Bruxelles, Belgium
• Museo Antropológico Padre Sebastián Englert, Hanga Roa
• Secretaría Técnica Patrimonial Rapa Nui
• University of Otago, Dunedin, New Zealand
• Bavarian State Office for Monument Protection, Munich
• University of Kiel, Institute for Ecosystem Research, Kiel
• TH Cologne, Institute for Restoration and Conservation Science
• HafenCity University Department Geomatics, Hamburg
• Max Planck Institute for the Science of Human History, Jena
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Solomon Islands – Gateway to the South Pacific: at the crossroad of
cultures
JOHANNES MOSER / LAWRENCE KIKO
The research project launched by the KAAK in 2010 entitled "Prehistory of the Solomon
Islands – settlement history of the Melanesians" deals generally with the archaeology of
the western Pacific area and the cultural region of Melanesia as well as more specifically
with the earliest archaeological evidence from the Are Are region on the Solomon Island
of Malaita.
The project is supported scientifically by the National Museum of the Solomon
Islands and administratively by the Ministry of Culture and Tourism. The project receives
logistical support from the German Honorary Consul in Honiara.
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Are Are region, Malaita Island. The most common means of transport for people and
goods in the Solomon Islands are canoes made from the trunk of a tree (Photo: J.
Moser).
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Coastal residents from the Are Are region happily await the cargo ship that comes by every fourteen days (Photo:
J. Moser).

Examining the archaeology of the Melanesian cultural region – with a focus on the
Solomon Island archipelago – is justified for several reasons. These include the special
geographical situation of the islands in the western Pacific, the associated questions of
their settlement history relating to dynamics and timing, the subsistence and mobility behaviours, the use of resources, and the material culture of the prehistoric peoples. Related to this are also considerations of the migration pathways of early settler
Melanesians during their first inland settlement of the western Pacific area within the
upper Palaeolithic around 35,000 years ago. According to current research, this initial
phase of early colonisation in the region of the north Solomon Islands seemed to have
come to an end. To date, there has been inadequate research on the Solomon Islands
into the prehistoric epoch of the Holocene, which begins 12,000 years ago and includes
the phase of colonisation by the bearers of the Lapita culture from around 3500 years
ago until contact with the Europeans in the 16th century.
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As a part of the Melanesian cultural region, the Solomon Islands form a significant cultural-geographic contact zone between the greater regions of Southeast Asia, Australia
and the rest of the Pacific island world. The cultural and ethnological-historical appearances of these regions are independent and characterised very differently. Nevertheless, mutual exposure and influences took place over long periods and great distances.
The oceanic region represents a challenging and special situation in terms of topography
and geography with its constellation of land and water, which the island inhabitants
handled using carefully adapted strategies.
Archaeological investigations as of yet in the Solomon Islands archipelago have been
carried out only sporadically and selectively. On the one hand, this may be a result of the
difficult infrastructure of the country, but may also be because of the inglorious history
of the recent past. Colonial occupation, foreign domination and internal ethnic conflicts
led to unstable relationships, which made research on the Solomon Islands almost impossible or at least very restricted.
The Solomon Islands have a volatile history, which, considered from a European point
of view, begins in 1568 with the "discovery" of the group of islands by the Spanish seafarer Álvaro de Mendaña de Neyra. Mendaña believed at that time that he had found the
legendary biblical El Dorado of King Solomon and felt entitled – quite in line with colonial
tradition – to furnish the group of islands with the name Islas Salomón.
KAAK research
The fist KAAK archaeological activities on the Solomon Islands began late in 2011 with
a terrain survey on the island of Malaita. The exploratory trip ran along the coastline
of the Are Are Lagoon in the west through the Maramasike Passage, a small waterway
separating the main island of Malaita from Maramasike Island, on to Taka Taka Bay in
the east and further inland along the Roapu River to the interior of the island. Along
this route, several caves and overhanging rocks showed traces of human presence in
prehistoric times and large lithic production sites were discovered. Burial mounds in the
intertidal zone of the mangrove belt along the Maramasike Passage represent another
type of find. They had been raised sporadically out of quarry stone and coral and were
of unknown date.
The Apunirereha stone tool workshop near the Maniaha village and the Ria rock
shelter a few kilometres to the east of this settlement are very promising for in-depth
investigation.
The Apunirereha lithic knapping site was excavated between 2012 and 2016. This
open-air site is a wide area of around 3600 square metres with an extraordinarily extensive amount of lithic material in the form of knapped stone equipment and nodules of raw
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Southeast of Malaita Island, Solomon Islands. Location of the Apunirereha site and the Ria rock shelter
(Map: Google Maps).

material brought to the site. Local, easily available flint largely predestined Apunirereha
to be a site for the manufacturing of stone tools. The excavation in the centre of the
knapping site revealed various finds, such as the remains of a cooking pit (Umu) and a
stone tool deposit in a shallow pit. Dozens of core and tranchet adzes, and scrapers and
side scrapers of various designs and in a wide variety of types could be salvaged from
14
the sondage. The stratigraphic sequence and a series of C data are evidence of a long
settlement of varying intensity in a temporal framework between 6500 BC and around
AD 1600. The array of data around 6500 BC is testimony to the presence of humans as
long ago as the mid-Holocene period. This is significant in that, to date, no other archa189
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eological site on the Solomon Islands has
evidenced such a great age. Apunirereha
is now the oldest archaeological site in the
archipelago. Particularly revealing is the
development of the artefact variety, which
ranges from purely lithic flakes in the lower layers to developed stone adzes and
a rich range of scraper-like tools, which
appeared in the upper layers after around
AD 1300. These innovations in the tool
inventory, accompanied by an enormous
increase in the quantity of finds, simultaneously mark the peak of the settlement
history of Apunirereha. During this phase,
new and distant raw material sources and
flint deposits were accessed. When contact was made with Europeans at the end
of the 16th century, this stone-knapping
tradition seems to have come to an end.
Microwear analysis, which has been carried out on selected tools and stone adzes, revealed that all products are unused.
The open-air archaeological site at
Apunirereha near Maniaha. A stone
implement workshop for making stone
adzes, scrapers and side scrapers
(Photo: J. Moser).

The sondage at the Apunirereha site.
The excavations are followed with
great interest by the local villagers
(Photo: J. Moser).
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The Ria rock shelter is formed by a rock around 20 metres long that overhangs 3 metres and offers protection for
2–3 families (Photo: J. Moser).

This reinforces the assumption that the manufactured lithic products that were "made
in Apunirereha" must have been brought into circulation both within and beyond the
region as trade or barter goods.
Inter-island contacts – even over great distances – and functioning networks of relationships have a long and necessary tradition in the Melanesian region. Comparable
archaeological sites in this dimension are as yet undiscovered in the Solomon Islands.
The Ria rock shelter
At the second archaeological site, the Ria rock shelter, a rock shelter approximately 20
metres long with an overhang of up to 3 metres showed indications of the presence of
humans even on an initial visit. According to information from the local population, in
more recent times, this natural rock shelter has served only occasionally as a temporary
refuge or a spontaneous resting place.
Non-local boulders and lithic implements are strewn across the upper surface, which
encouraged the establishment of a small sondage there. From 2012 to 2018, excavations
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The excavation camp for local excavation helpers at the
Ria rock shelter (Photo: J.
Moser).

were therefore carried out over an area of 2 x 3 metres. Stratifiable occupation layers
with different features, such as hearths and stone paving, and extensive archaeological
material, confirm the use of the rock shelter as a living space often frequented by humans in the past. From all occupation layers, various stone implements, stone adzes,
animal remains, and shells from snails and
bivalves have been recovered. Jewellery
elements included the fragment of a pectoral fin (puri) made from mother of pearl,
an amulet (tahi) made from a marine cone
shell and several perforated pearls. The
pearls were parts of a chain and functioned
as "shell money", which represented a
unique payment method or asset in the Solomon Islands. Over the course of further
excavations, it was revealed that the rock
shelter served not only as a refuge, but
also as a burial place at several times.
Ria-rock shelter. Various heavily used stone axes made
from local flint. Microwear analyses show that the artefacts were used to work with plant material (Photo:
J. Moser).
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Double burial under the Ria rock shelter. An adult female and a girl are laid out close beside one another. Their
identical stratigraphic context suggests that this was a simultaneous burial (Photo: J. Moser).

"Skull house" for the
storage of skulls from
high-ranking ancestors
as an example of a
tambu site close to
the excavation area
(Photo: J. Moser).
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It is important to mention here that burial places are usually assigned a protective taboo throughout the Melanesian
region. Although there are taboo sites
(tambu sites) in the immediate surroundings of the Ria site that forbid visits
or archaeological intervention because
they are considered holy and access is
not permitted, the rock shelter is free
of such restrictions. This did not even
change with the newly discovered information yielded by the excavation, which
showed that it is actually a prehistoric
burial site. A retrospective declaration to
amend or re-evaluate the site as a taboo
site remains out of the question.
In the rear part of the rock overhang,
it was possible to uncover two burial sites (Individuals I and II) beneath a stone
paving made from positioned boulders.
The deceased had been interred beside
one another in an extended supine position, but in an opposite orientation. The
positioning of the individuals close to
one another and their identical stratigra-

Traditional "shell money" manufacturing
using a bow drill with a tip fitted with a
flint. The recorded customs and the material culture of some ethnic groups on the
Solomon Islands appear like a unique reflection of earlier times (Photos: J. Moser).
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phic context could indicate that this was a simultaneous double burial. Individual I was a
25- to 30-year-old woman and Individual II was an 11- to 13-year-old girl. It is interesting
that both the adult female and the girl had an additional dental germ (hyperdontia)
known as a "palatally-placed ectopic tooth", which is an epigenetic feature that suggests
they were related. Close to the cave wall, individual dislocated human bones from a third
burial were found, which came from a 3- to 4-year-old child (Individual III). There were
traces of meningitis and anaemia on the skull bones of both children. Possible causes
could include a parasitic infestation, for example, worms, or malaria. All three burials

have been radiocarbon dated, which established that the adult woman and the 11- to
13-year-old girl lived between AD 1450 and 1500. The youngest child is dated to around
AD 1300. In the most recent excavations, additional fragments of a skull were recovered,
which must have belonged to a fourth burial. Therefore, it is assumed that there are
more human skeletons under the rock shelter. The already excavated burials not only
give information about the death rites practised 500–700 years ago, but also enable anthropological and genetic analysis on skeletal material. This can answer questions about
the state of health, the diet habits and the origins of humanity. The palaeopathological
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investigations on human remains from the Ria site were carried out by the Department
of Natural Science and Prehistoric Anthropology at the DAI. Investigations of microscopic
traces of use on the stone tools indicate that these were used a great deal. On their working edges and functional ends, the artefacts show retouch and chipping from usage as

Modern-hafted antique stone adze from Malaita Island. The adhesive material was made from the juice of the parinarium fruit (Photo: J. Moser).

well as a gloss in some places that indicates working with plant material. The lithic from
the Ria rock shelter provides important information on the former use of stone tools.
14
Meanwhile, there was additional C data from the lowest level (9) of the excavation,
which could be dated to AD 300. This justifies the hope that continuing the excavations
would also expand the temporal depth of this archaeological site.
Dealing with the archaeology of the Melanesian cultural region requires examination of
the ethnology, too. The recorded traditions, customs, and behaviours of the different
ethnic groups and their reliable oral traditions with a disciplined passing on of stories
and ongoing consideration of their material cultures and crafts appear to be a unique reflection of earlier times. For archaeological-ethnological studies, this is a valuable stroke
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of luck that enables insights into prehistoric lives and attempts to interpret the archaeological material.

Cooperations:
• Solomon Islands National Museum (Director Tony Heorake und Deputy Director
• Lawrence Kiko)
• Ministry of Culture and Tourism Solomon Islands (Director of Culture Dennis Marita)
• Traceolab der Universität Liège (Sonja Tomasso)
• Department of Natural Sciences and Prehistoric Anthropology of the DAI (Julia Gresky)
• Max Planck Institute for the Science of Human History, Jena
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A bridge between humans and gods – the concept of holy trees in
eastern Polynesia
ANNETTE KÜHLEM
Holy trees are a worldwide phenomenon, playing an important role in the ceremonies
and rituals of many cultures. This phenomenon holds great significance in Polynesia,
too. Holy trees were once an integral part of ceremonial structures. Certain species of
trees were considered emanations of certain deities and the trees were understood to
be a bridge between the worldly spheres of humans and the heavenly spheres of the
gods. It was understood that the spirits of ancestors dwelled in the shadows of the trees
and so were present at ceremonies. These trees also attracted birds that were seen as
messengers of the gods. It was considered a good omen if birds flew over the structures
during a ceremony.

Banyan (Ficus prolixa) inside the ceremonial platform of the Marae Taputapuatea on Raiatea, French Polynesia
(Photo: A. Kühlem).
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Jubaea chilenis in the Parque Nacional Palmas de Ocoa, Chile. It is assumed that this species is a close genetic relative of the extinct jubaea species on Easter Island (Photo: B. Vogt).

Despite the countless and widely-distributed islands and many local adaptations, the
different cultures of eastern Polynesia share a variety of religious concepts, including the
holy trees. In this regard, the most notable exception found so far is Easter Island (Rapa
Nui). In the pre-contact period (before 1722), trees on Easter Island are mentioned only
in connection with deforestation and purported ecocide. As opposed to other islands,
there is no oral tribal knowledge to suggest that certain tree species had any religious
significance. It is important to note here that the vegetation on Easter Island is much
more limited than on the tropical islands of eastern Polynesia. Sub-tropical Easter Island
was for the most part covered with a now extinct endemic species of palm (Jubaea sp.,
Paschalcocos disperta); many of the tree species considered holy on other islands were
never found there. Does this mean that the concept of holy trees never existed on Easter
Island? Or has this information – like much of the tribal knowledge, myths, legends and
customs – been lost because of its almost complete depopulation in the 19th century
and the associated dramatic loss of Rapanui culture?
First indications for the significance of trees on Rapa Nui have been found during
excavations by the German Archaeological Institute at the Ava Ranga Uka a Toroke Hau
archaeological site (see article by Vogt/Hochstetter in this issue). One of the most results
of the excavation was the discovery that palms were planted there. Within the extensive
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paved areas in the centre of the archaeological site and also on the high bank directly
in the plaza of the ceremonial platform (Ahu), there were circular planting pits in which
the imprints of palm root channels had been preserved. These palm root channels are
clearly diagnostic and leave no doubt about the location of the palms. So far, 10 circular, stone-lined pits where palms
once grew have been documented
within the paved surface. The eleventh planting pit was carved into
the bed rock in front of the Ahu and
then filled with humous garden soil.
Within this filler material, the palm
root channels were just as easy to
identify. This finding leaves no doubt
that at the Ava Ranga Uka a Toroke
Hau archaeological site, palms were
planted intentionally and, like the
holy trees on other Polynesian islands, they were a component part
of a religious structure. In the context of a research scholarship from
Reconstruction of palm planting within the paved area in the
the DAI, the question of whether
centre of Ava Ranga Uka a Toroke Hau (Reconstruction: C. Schumann, A. Kühlem, B. Vogt).
these palms could have been treated as holy trees prompted a closer
investigation into the phenomenon
of holy trees in eastern Polynesia
and their role as an architectural
element.
The scholarship, entitled "Holy
trees in French Polynesia and on
Easter Island", was awarded to me
in April 2015 and was twice extended by one year. In this context and
alongside the evaluation of written
sources and historic images, I carried
out field studies on the Marquesas
Islands.
The focus of this research
Stone-lined palm planting holes with root channels in the cenwas the question of whether regutral area of Ava Ranga Uka a Toroke Hau (Photo: A. Kühlem).
200

| OCE ANIA

larities could be established with regard to the layout of trees in relation
to architecture that could possibly be
transferred onto the features on Easter
Island. It has to be taken into consideration that the religious constructions
are very structured, usually following
a geometric floor plan and a specific
symmetry. In the Society Islands, it has
been recorded that the ceremonial sites (here known as Marae) were regularly cleared of unwanted vegetation
before religious activities were carried Reconstruction of planted palms in the plaza of the Ahu Haout. It can therefore be assumed that nuanua Mea on the high banks of the Ava Ranga Uka a Toroke Hau archaeological site (Reconstruction: C. Schumann,
the plants that grew within the structu- A. Kühlem).
res served a particular purpose.
The Marquesas Islands were particularly suited for the investigations because modern construction work is restricted to several small villages on the coast, while the
once densely-populated interior remains largely untouched. The archaeological sites
and many ancient trees are well preserved here and in many cases the local population
still knows about the significance of the archaeological sites. Sometimes there are even
early descriptions of ceremonies that were performed at these sites.
Christian missionaries were able to gain a foothold on the Marquesas Islands only in
the second third of the 19th century, so the Polynesian religion was practised here for
much longer than on other French Polynesian islands. There is a wealth of Marquesan
myths that deal with holy trees and their ritual significance. Additionally, because of
linguistic similarities, the Marquesas Islands are thought to be one of the two possible
regions of origin for the Rapanui people. This makes this archipelago ideal for interPolynesian comparisons with Easter Island.
The aim of the investigations was to locate ceremonial sites with old tree stands
and to record the locations of the trees in relation to the stone architecture. Communal
dance sites (known as Tohua on the Marquesas Islands) were also included in the investigations alongside the ceremonial platforms (here called Me‘ae).
On the steep, volcanic Marquesas Islands, the biogeography of the different tree
species plays an important role. Many tree species within archaeological sites are outside of their natural habitats. In the deeply carved valleys high above sea level, water
comes into play as a transport factor only if those trees are present in higher altitude
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areas. The factors for the distribution of seeds are very limited: many tree species have
large seeds that cannot be transported by birds, and land mammals were not present
before settlement by humans. So in many cases, humans remain the only option. By carrying out surveys, a variety of trees were located in the context of ceremonial sites, the
placement of which could be attributed
only to human influence. The existence
of a tree within this type of site does
not necessarily mean that it was part
of a planned architectonic structure; in
tropical vegetation conditions, it cannot
be assumed that a large, massive tree is
automatically an old tree. The age of the
tree must be determined using scientific
dating methods so as to prove the simultaneity of tree planting and architecture.
Therefore, two sampling campaigns
were carried out on Nuku Hiva and Hiva
Oa. Karl-Uwe Heussner from the Department for Natural Sciences and Dendrochronology at the DAI took on-site samples from the previously located trees.
He used an increment borer to take core
samples 5 mm in diameter so that tree
rings – if present – could be counted in
the laboratory. In individual cases, samGiant banyan (Ficus prolixa) at the Kamuihei archaeologi14
13
cal site on Nuku Hiva, French Polynesia (Photo: W. Hirdes).
ples for C and C-dating were taken
from the centre of tree trunks. Analysis
showed that quite a number of the located trees are several hundred years old*. In these
cases, they were trees that already had their place in the architectonic ensemble when
the structures were used for practising the Polynesian religion.
The sites with demonstrably old trees were then surveyed both terrestrially and by
using drone flights as part of a documentation campaign. This survey work was undertaken by graduate engineer Christian Hartl-Reiter. To finance this campaign, I was awarded
a short project grant from the Gerda-Henkel Foundation. Drawing up the plans showed
regularities regarding the relationship of holy trees and religious structures: a first regularity that could be identified is the location of badamier trees (Terminalia glabrata) in
the context of tohua structures. Tohua are large extended rectangular courtyards sur202
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Badamier seeds (Terminalia glabrata) and Mapé (Inocarpus fagifer). These seeds could not have possibly been
transported by birds (Photos: A. Kühlem).

rounded by pavements and platforms. This is where festivals and ceremonial dances for
the different clans were held. In many cases, there are still oral traditions about the use
of individual tohua on the Marquesas Islands and also the toponyms are in many cases
still remembered. It is well-known that Terminalia glabrata was considered a holy tree
and was frequently planted in the context of tohua. However, what has not yet been
mentioned in literature is that this tree usually stood at the centre of the long side of the
tohua. In all cases recorded here, these trees stood only on one side of the tohua – in
most cases on the northern side. This allows the establishment of a pattern regarding
the combination of tree species, ritual architectural
form and location of the tree.
Another observation is that trees were often planted in rows and parallel to walls. Sometimes – like at
the Ava Ranga Uka a Toroke Hau archaeological site on
Easter Island – trees stand in paved areas and are lined with stone circles. In one case, at the Puri Te Puna
archaeological site on Nuku Hiva, a row of enormous
tamanu trees (Calophyllum inophyllum) were oriented
centrally to a water basin. Here, too, there is an interesting parallel to the archaeological site on Easter
Island where precisely these components are present:
extensive pavement, planted trees and water basins.
There are some indications that the palms of Ava
Ranga Uka a Toroke Hau were also holy trees: ArchaKarl-Uwe Heussner sampling a Toa (Casuarina equisetifolia)
(Photo: A. Kühlem).
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Badamier trees (Terminalia glabrata) planted in a row along the long edge of the Tohua Vai
O Anini on Nuku Hiva (Photo: A. Kühlem).

Plan of the Tohua Vai O Anini with the locations of the trees in relation to the stone architecture
(Plan: C. Hartl-Reiter).
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Plan of the Puri Te Puna archaeological site on Nuku Hiva with tamanu trees (Calophyllum
inophyllum) planted in rows (Plan: C. Hartl-Reiter).
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eological vegetation studies on Easter Island show that the largest and most impressive
trees were the jubaea palms. This suggests that they were of great significance for the
Rapanui people. As most tree species that are considered holy in tropical Polynesia did
not grow on Easter Island, it is conceivable that the concept of holy trees was transferred to the mighty palms as a local adaptation. This represents a real paradigm shift for
Easter Island. For the longest time the scenarios of the supposed reckless deforestation
and the resulting ecocide implied that the Rapanui people placed little value on their
environment, the finds from Ava Ranga Uka a Toroke Hau prove that, like in other eastern
Polynesian islands, trees were also consciously planted and nurtured here. Their significance is illustrated by the fact that they were an integral part of a ceremonial site and,
like the holy trees, had a role in the architectonic ensemble.
* For a long time, the prevailing scientific consensus was that dendrochronology could not be carried out
in tropical vegetation as the trees did not form measurable annual rings because of the less marked seasonal differences. However, in the context of this project, we were able to prove that a wide range of trees
form annual rings. Another important aspect of dating the trees is the contribution to the discussion about
inbuilt age in the tree species on Pacific islands. This issue has been in the focus of scientific discussions in
recent years, as inbuilt age can have a massive effect on the dating of charcoal. All the trees sampled by us
showed a significantly higher age than the previously accepted maximums.
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Cooperations:
• Service de la culture et du patrimoine, Französisch-Polynesien
• Service de Developpement Rural Nuku Hiva
• Service de Developpement Rural Hiva Oa
• Mairie Nuku Hiva
• Mairie Hiva Oa
• Jean-François Butaud, Tahiti
• William Teikitohe, Nuku Hiva
• Robert "Pifa" O‘Connor, Hiva Oa
• Paco Pautehea, Hiva Oa
• Comisión Asesora de Monumentos Nacionales, Hanga Roa
• Consejo de Monumentos Nacionales, Santiago
• Consejo Nacional Forestal, Hanga Roa
• Museo Antropológico Padre Sebastián Englert, Hanga Roa
• Secretaría Técnica de Patrimonio Rapa Nui
• Department of Natural Sciences, German Archaeological Institute
• Institute for Ecosystem Research of the Christian-Albrechts-University Kiel
• Max Planck Institute for the Science of Human History, Jena
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