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ABSTRACT 
This article retraces the long tradition of research in material culture and functional studies in 
the Department of Early Prehistory and Quaternary Ecology in Tübingen. While the first lectures 
in prehistory in Tübingen date back to the late 19th century and speculation about the function 
of tools has a long history in Tübingen, more systematic research in these areas began in the 
early 1980s. Building on the earlier work by Hansjürgen Müller-Beck, Rolf Rottländer, Joachim 
Hahn, and others, Linda Owen and Günther Unrath began a program of rigorous study of tra-
ceology and helped to turn the Department into one of the most active centers for microwear 
and residue analyses in Europe. Today this tradition is alive and well in multiple contexts in the 
activities and projects carried out by the Department. In the wake of establishing the Sencken-
berg Centre for Human Evolution and Palaeoenvironment in 2017, and in connection with the 
arrival of Flavia Venditti in Tübingen, we formally founded the current Material Culture Labora-
tory (MCL) as the core facility of the University of Tübingen in 2020. In 2021, the city of Schel-
klingen and the Department of Early Prehistory and Quaternary Ecology established the 
Eiszeitstudio Hohle Fels and employed Rudolf Walter, who, with support from a large team of 
students and researchers, has energized our long program in experimental archaeology and 
thereby strengthened the MCL. 
Keywords: Laboratory, traceology, material culture studies, experimental archaeology. 
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Introduction  
Laboratory research represents a major pillar in current archaeological research. Archaeologists 
typically spend much more time in the laboratory analyzing artifacts and data than they do in 
the field. Moreover, with the progress of technology, conventional techniques are gradually giv-
ing way to more advanced analyses and equipment, thereby fostering the development of new 
labs and facilities in archaeology. 

The Institute of Archaeological Sciences (INA) at the University of Tübingen offers state-of-
the-art resources for the analysis of archaeological materials, integrating several different labo-
ratories. Among the scientific disciplines offered by the Institute, Stone Age Archaeology is the 
wing responsible for research and teaching on the full range of cultural evolution, behavioral 
innovations, and adaptations during the Stone Age, spanning the entire Quaternary with active 
projects in the Lower, Middle, Upper, and Epipaleolithic, as well as in the Mesolithic, Neolithic, 
and the African Stone Age. The Stone Age Archaeology working group is part of the Department 
of Early Prehistory and Quaternary Ecology of the Institute of Pre- and Protohistory and Me-
dieval Archaeology. The department is housed in Schloss Hohentübingen, the old residence of 
the Dukes of Württemberg, in one of the four wings that constitute the renaissance construction 
rising above the city of Tübingen. The Material Culture Laboratory (MCL) is located on the first 

ZUSAMMENFASSUNG 
Der Artikel fasst die lange Tradition der Nutzung von verschiedenen Untersuchungsmethoden 
für archäologische Materialien an der Abteilung für Ältere Urgeschichte und Quartärökologie 
(ÄUQÖ), Universität Tübingen zusammen. Während die ersten Vorlesungen zur Urgeschichte 
in Tübingen auf das späte 19. Jahrhundert zurückgehen und Überlegungen und Thesen über 
die Funktion von Werkzeugen in Tübingen eine lange Tradition haben, begann eine systemati-
sche Erforschung dieser Bereiche in den frühen 1980er Jahren. Aufbauend auf früheren Arbei-
ten von Hansjürgen Müller-Beck, Rolf Rottländer, Joachim Hahn und anderen begannen Linda 
Owen und Günther Unrath mit einem rigorosen Forschungsprogramm zur Spurenanalyse und 
trugen dazu bei, die Abteilung ÄUQÖ zu einem der aktivsten Zentren für die sogenannte Micro-
wear - und Residuenanalyse in Europa zu machen. Diese Tradition setzt sich heute in den Ak-
tivitäten und Projekten der Abteilung in vielfältiger Weise fort. Im Zuge der Gründung des 
Senckenberg Centre for Human Evolution and Palaeoenvironment im Jahr 2017 und im Zusam-
menhang mit der Anstellung von Flavia Venditti in Tübingen, wurde im Jahr 2020 das heutige 
Material Culture Laboratory (MCL) als zentrale Einrichtung der Universität Tübingen formell ge-
gründet. 2021 gründeten die Stadt Schelklingen und der Lehrstuhl für ÄUQÖ das Eiszeitstudio 
Hohle Fels und stellten Rudolf Walter ein, der mit Unterstützung eines großen Teams von Stu-
dierenden und Wissenschaftlern das langjährige Programm in der experimentellen Archäologie 
wiederbelebte und damit das MCL stärkte. 
Schlagwörter: Labor, Spurenanalyse, Studien zur materiellen Kultur, Experimentelle Archäologie
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floor in the southwest corner of the Castle. This area was renovated in the XVI century and 
housed the kitchen. The Schlossküche is of remarkable historical importance. In 1816, the king 
of Württemberg, Wilhelm I, transferred ownership of the castle to the university, and the uni-
versity established a chemistry laboratory in the former kitchen. Later, in 1869, Friedrich 
Miescher made the ground-breaking discovery of a substance he named “nucleic” – today 
known as DNA and RNA – the carriers of genetic information (Fig. 1).  

Today, the Material Culture Laboratory represents an integrated, cutting-edge interdepart-
mental facility and a hub for research on material culture in archaeology. Currently, the lab fo-
cuses on investigating the technological and functional aspects of tool production and tool use 
on objects made of organic (e.g., antler, bone, wood, shells) and inorganic (e.g., stones, minerals) 
materials from all historical periods.  

Fig. 1: Friedrich Miescher’s chemistry labo-
ratory in 1879. Credit: University of Tübingen. 

Abb. 1: Friedrich Mieschers chemisches La-
boratorium im Jahr 1879. Quelle: Universität 
Tübingen. 

Sergei A. Semenov and the foundation of Traceology  
Traceology is a relatively recent discipline within archaeology. However, archaeologists’ interest 
in the function of Paleolithic stone artifacts dates back to the mid-19th to early 20th centuries. 
During this period and continuing into the mid-20th century, archaeologists speculated on the 
function of stone tools, primarily associating a tool’s form with its function (Stemp et al. 2015). 
By linking a tool’s morphology to its function, archaeologists aimed to explain the morphological 
variability observed in prehistoric lithic assemblages (Key and Lycett 2017). This reflects the 
lively debate between François Bordes and Lewis Binford regarding Mousterian lithic variability, 
known as the Mousterian Debate (see Binford 1973; Bordes 1961a, 1961b; Bordes and Sonne-
ville-Bordes 1970). Ethnographic analogy, experimentation, and macroscopic analysis were 
sometimes employed to examine tool use, though often not in conjunction and lacking meth-
odological rigor. With the rise of “New Archaeology” in the 1960s, archaeologists began incor-
porating a scientific method to explain human behavior, forming hypotheses, testing them with 
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data, and refining their conclusions. In this context, lithic analysis was complemented by emerg-
ing disciplines such as ethnography, ethnoarchaeology, experimental archaeology, and the study 
of lithic microwear and residues. This interdisciplinary approach significantly enhanced the un-
derstanding of tool technologies and their functionality. The ground was fertile for a new ap-
proach to studying the function of lithic objects. When the pioneering work of Russian 
archaeologist Sergei Aristarkhovich Semenov was published in 1957 and translated into English 
in 1964 under the title “Prehistoric Technology,” Western scholars became aware of a new method 
for studying material culture based on microscopic observations, experimentation, and ethno-
graphic analogies (Semenov 1964; Korobkova 1965; Pawlik et al. 2020; Pawlik and Fuentes 2023; 
Anderson et al. 2005). Seen as the father of modern traceology, Semenov, along with his first 
student and successor as director of the Experimental-Traceological Laboratory of the Leningrad 
Institute of Archaeology of the Academy of Sciences of the USSR (now the Institute of History 
of Material Culture of the Russian Academy of Sciences), Galina F. Korobkova, laid the founda-
tion of a discipline that today plays a key role in reconstructing human economic and behavioral 
activities in archaeology (Semenov and Korobkova 1983). In the 1970s, their work was viewed 
by the scientific community as innovative and potentially crucial for addressing one of the most 
frequently asked questions about artifacts in prehistoric research: “What were they made for?” 
(Anderson et al. 2005). Although remarkable, Semenov’s findings were criticized by some 
scholars who, driven by skepticism, focused their investigations on key methodological aspects 
of Semenov’s work, particularly regarding: 1) the understanding of variables used in experi-
mental replications, the importance of blind tests, and the use of ethnographic analogies (Keeley 
and Newcomer 1977; Hayden 1979; Anderson 1980), 2) tool use kinematics and fracture mech-
anisms leading to the formation of macro traces (e.g., edge damage, Tringham et al. 1974; Kam-
minga 1982; Odell 1981), and 3) the introduction of a high-power approach for observing micro 
traces (i.e., polish and striations) along with the principles behind the mechanisms by which 
polish forms (Keeley 1980; Vaughan 1985; Del Bene 1979).  

Advancements of Traceology at the University of Tübingen 
1970s: Rottländer and the Archeochemistry laboratory  
Interest in the function of prehistoric tools and the related methodological implications is by 
no means new to the Department of Early Prehistory and Quaternary Ecology. This stems from 
a longstanding tradition of research in material culture and functional studies, which can be 
traced back to the origins of traceology as a discipline.  

The Department of Early Prehistory and Quaternary Ecology at the University of Tübingen, 
which was then the Institute of Prehistory (Institut für Urgeschichte), took a lively part in the 
scientific discussions on the methodological agendas thanks to the remarkable work of scholars 
who studied and conducted their research there. 

In the 1970s, the Institute had three research laboratories: the zooarchaeology laboratory, di-
rected by Hans-Peter Uerpmann; the archaeobotanical laboratory, directed by Helmut Schlich-
therle; and the archeochemistry laboratory, directed by Rolf C. A. Rottländer. 
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By profession, Rottländer obtained a Ph.D. in Prehistory and Protohistory at the University 
of Cologne in 1976 and the Habilitation in Archaeometry at the University of Tübingen in 1987 
(Fig. 2). Of the more than 230 publications he wrote during his career, many were devoted to 
the application of the principles of archaeometry to the study of archaeological evidence like 
his book “Einführung in die Naturwissenschaftlichen Methoden der Archäologie” (Rottländer 
1983). Traceology and experimental archaeology have broad overlapping interests with archae-
ometry, which is often restricted to the composition and provenance of material culture. Ho-
wever, Rottländer’s background as a chemist led him to investigate the chemical alterations 
affecting the surfaces of archaeological artifacts during and after burial. On this subject, he pub-
lished a three-book series dedicated to studying post-depositional surface modifications on pot-
tery, bone, and siliceous materials (Rottländer 1989a, 1989b). In particular, he conducted 
laboratory experiments to reproduce patina and understand the process of patina formation 
using flint tools. He concluded that soil-pH plays a key role in modifying macro and micro top-
ographical aspects of lithic surfaces (Rottländer 1975a, 1975b). His pioneering studies on organic 
residue identification are also remarkable (Rottländer 1985, 1990, 1991a, 1991b). He used gas-
chromatography to identify residues of plants and animals at prehistoric archaeological sites 
(Rottländer and Schlichtherle 1979; Rottländer 1981), and he also demonstrated the possibility 
of isolating fat residues inside prehistoric vessels for reconstructing their use (Rottländer and 
Schlichtherle 1983; Rottländer 1991b).  

Fig. 2: Rolf C. A. Rottländer working with the 
gas chromatograph in 1979. Credit: G. Unrath. 

Abb. 2: Rolf C. A. Rottländer bei der Arbeit mit 
dem Gaschromatographen im Jahr 1979. 
Quelle: G. Unrath. 

1980s: Unrath and Owen establish the Tübingen Laboratory for Archeotechnology 
During Rottländer’s scientific activity, Prof. Hansjürgen Müller-Beck directed the Institute of 
Prehistory. Under his guidance, the institute assumed a multidisciplinary character, oriented 
towards the inclusion of natural sciences to address archaeological and historical questions. In 
this lively scientific environment, in the early 1980s, two young researchers met when attending 
the same class at the Institute of Scientific Microscopy at the University of Tübingen. Günther 
Unrath and Linda Owen made significant contributions to the field of traceology, effectively 
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Fig. 3: Microwear equipment room at the former Institute of Prehistory in the northeast tower of Hohentübingen Cas-
tle in 1984. Credit: G. Unrath. 

Abb. 3: Mikroverschleiß-Ausrüstungsraum im ehemaligen Institut für Urgeschichte im Nordostturm des Schlosses 
Hohentübingen im Jahr 1984. Quelle: G. Unrath. 

transforming the Institute of Prehistory into one of Europe’s foremost centers for microwear 
analysis during the 1980s. Sharing the same interest in the techno-functional aspects of Paleo-
lithic stone industries, they established the Tübingen Laboratory for Archeotechnology in 1980 
(Fig. 3).  

This was a perfect environment for conducting experimental and microscopic studies on proj-
ects in which they shared an interest. They both studied the material culture of Umingmak, a 
muskox hunting site on Banks Island, North-Western Canada, excavated under the direction 
of their supervisor Müller-Beck. For his Master’s Thesis, Unrath focused on the techno-func-
tional investigation of burins produced by “Inuit” groups dated to the Pre-Dorset period, ca. 
3500-2.800 BP (Unrath 1982). For her Ph.D. thesis, Owen (Fig. 4) compared the variation in 
blade, microblade and core attributes of assemblages from the American Arctic with those from 
the southern German Upper Paleolithic to reconstruct manufacturing techniques and patterns 
of use (Owen 1988; Owen and Pawlik 1993).  

After his Master’s Thesis, Günther Unrath joined the DFG project headed by Müller-Beck and 
Dr. Gerd Albrecht as a use-wear analyst in charge of the microscopic analysis of the Upper 
Acheulean lithic industry (Fig. 5) at the Şehremuz open-air site in southeast Turkey (Albrecht 
et al. 1984; Albrecht and Müller-Beck 1994; Unrath 1983) (Fig. 6).  
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Fig. 4: Linda Owen at the 10th anniversary of the 
Institute for Prehistory. Photo: courtesy of  
S. Münzel. 

Abb. 4: Linda Owen beim 10-jährigen Jubiläum 
des Instituts für Urgeschichte. Photo: mit 
freundlicher Genehmigung von S. Münzel.

Fig. 5: An example of a handaxe microwear examination sheet in the field laboratory during 
the 1982 excavation at the open-air site of Şehremuz, Turkey. After Albrecht et al. 1984. 

Abb. 5: Ein Beispiel für ein Arbeitsblatt zur Mikroverschleißuntersuchung eines Faustkeils 
im Feldlabor während der Ausgrabung 1982 an der Freilandfundstelle Şehremuz, Türkei. 
Nach Albrecht et al. 1984. 
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Fig. 6: Günther Unrath in his ‘field microwear laboratory’, a makeshift goat stable on a farm in Samsat during the 1982 
excavation at the open-air site of Şehremuz, Turkey. Credit: G. Unrath. 

Abb. 6: Günther Unrath in seinem „Feldmikroverschleißlabor“, einem provisorischen Ziegenstall auf einem Bauern-
hof in Samsat während der Ausgrabung 1982 an der Freilandfundstelle Şehremuz, Türkei. Quelle: G. Unrath. 

The lack of permission from the Turkish government to expatriate the archaeological material 
from Turkey to Germany led him to invent solutions for obtaining moulds of the artifact’s sur-
faces. In collaboration with Dr. Wolfgang Lindemann and the Zahnklinik Tübingen, he developed 
the application of “KULZER TECHNOVIT 3040” – a high-resolution two-component polymer 
“Kaltpolymerisat” –, usually used by dentists for high-resolution dental impressions. It was the 
first time such material was used in the field of archaeology for making moulds of stone tool 
surfaces for traceological analysis (Unrath and Lindemann 1984). The aim was to create a com-
parative set of interchangeable subjects in the form of thumb-nail-sized moulds on a micro-
precision scale. 

In 1985, Günther Unrath and Linda Owen organized an international conference in Tübingen 
for researchers to gather and discuss technical aspects of microwear studies on stone tools. Many 
esteemed scholars attended the meeting such as Annnelou van Gijn, Kjel and Helena Knutsson, 
Hugues Plisson, Linda Hurcombe, Irene Levi-Sala, Emily H. Moss, Sylvie Beyries, Berit Eriksen, 
Helle Juel Jensen, Patrick Vaughan and Patricia Anderson-Gerfaud, among others. The confer-
ence provided a valuable opportunity to discuss crucial topics such as residue studies, experi-
mental replications, stone tool alterations, reliability of use-wear studies, and polish formation 
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mechanisms. The proceedings were published by Unrath and Owen as editors in a three-volume 
series of Early Man News 9/10/11 under the title “Technical Aspects of Microwear Studies on 
Stone Tools” (Owen and Unrath 1986). As part of the volume, Unrath and Owen summarized 
and published the results of the first multi-analyst blind test of use-wear traces. This large-scale 
blind test program involved some of the leading international researchers in the field of use-
wear analysis. The results obtained were ground-breaking at that time and undoubtedly con-
tributed to further progress in microwear analysis and to establishing the method as a successful 
and serious approach in prehistoric archaeology (Unrath et al. 1986). The blind test results also 
showed that prehension traces were more common than previously believed and that if not well 
interpreted, they are a significant source of error in use-wear reconstruction (Owen and Unrath 
1989). This was a significant achievement for the time because before that moment, prehension 
traces were rarely found on experimental tools and were poorly discussed in microwear studies. 
At the laboratory for Archeotechnology, the microscopic analysis went hand in hand with ex-
perimental activity and ethnographic work, topics very dear to Owen and Unrath. In 1990, Un-
rath published with some colleagues the results of a butchery experiment performed with stone 
tools in collaboration with the city museum of Ingolstadt. The publication included a description 
of the experimental protocol and related butchery steps and a careful microscopic examination 
of wear traces on all the replicas used during the experiment (Schütz et al. 1990). Owen was 
also very engaged in gender studies and ethnoarchaeology as part of the archaeological inves-
tigation to understand the division of labor and the manufacture and use of implements (Owen 
2005). Aspects of age, gender, and tool use were discussed in the framework of an international 
conference that she co-organized with Martin Porr in 1997 in Tübingen with the title “Ethno-
Analogy and the reconstruction of prehistoric artifact use and production” (Owen and Porr 
1999).  

Linda Owen was also fully committed to teaching at different universities, including the In-
stitute of Prehistory in Tübingen, where she taught as a lecturer from 1982 on, and in Erlangen 
2009-2010, as well as in Vienna in 2000 and 2010. The focal subjects of her courses and lectures 
were use-wear analysis, experimental archaeology, the early settlement of North America, gender 
studies and ethnoarchaeology. The admiration and fondness of colleagues who knew and worked 
with her are evident in the obituary written by Miriam Haidle and Susanne Münzel and pub-
lished in this journal in 2021 (Haidle and Münzel 2021).   

1990s: Pawlik and his engagement in Tübingen and the Philippines 
The pioneering work made by Owen and Unrath in the 1980s was the inspiration for young stu-
dents like Alfred Pawlik (Fig. 7). As a friend and later colleague of Owen and Unrath, he obtained 
the degree of Magister Artium in 1991 at the Faculty of Geosciences in Tübingen under the tute-
lage of Linda Owen on experimental use-wear analysis of stone tools used for the manufacture 
of mobile art. His experiments involved several previously understudied or neglected contact 
materials such as shell, teeth, steatite, shale, and ivory (Pawlik 1992). In a comparative traceo-
logical study of lithic assemblages from the Mesolithic site of Henauhof Nord II and the Neolithic 
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lake dwelling of Burgäschisee-Süd, Pawlik, in his doctoral research, identified tiny particles on 
microblades from Henauhof Nord II as residues of an adhesive used to attach the blades to 
shafts. This identification was achieved through the application of standard high and low-power 
methods, combined with scanning electron microscopy and energy-dispersive X-ray spectro-
scopy (Pawlik 1995, 1997). This study presented an innovative approach to the analysis of hafting 
residues by utilizing both experimentally produced birch tar and authentic Neolithic birch tar 
remnants still affixed to various artifacts from the Burgäschisee-Süd site. These materials serve 
as reference sources for the residue analysis conducted on the micro blades from Henauhof 
Nord II, providing valuable insights into the technological practices of the time (Pawlik 2004). 
In his post-doctoral research on the functional organization of settlements and the associated 
technological and socio-cultural changes, he elaborated on his study of Neolithic lake dwellings 
and Mesolithic camp sites through the aid of traceology (Pawlik 2000, 2011).  

Fig. 7: Alfred Pawlik working with optical 
microscopes (a) and the scanning elec-
tron microscope (b) at the Micropaleon-
tology Laboratory, University of 
Tübingen. Credit: A. Pawlik. 

Abb. 7: Alfred Pawlik bei der Arbeit mit 
optischen Mikroskopen (a) und dem Ras-
terelektronenmikroskop (b) im Mikro-
paläontologischen Labor der Universität 
Tübingen. Quelle: A. Pawlik. 
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In 1995, in connection with the hiring of Nicholas Conard as Hansjürgen Müller-Beck’s suc-
cessor, the former Institute of Prehistory was renamed the Department of Early Prehistory and 
Quaternary Ecology. While always maintaining an active affiliation with the Department of 
Early Prehistory and Quaternary Ecology in Tübingen, Pawlik moved to the University of the 
Philippines in 1999, where he established the Lithic Studies Laboratory at the University of the 
Philippines in Quezon City, the first laboratory dedicated to microscopic use-wear analysis in 
Southeast Asia. This project was supported by several grants from the DAAD, GIZ, and DFG 
(Dizon and Pawlik 2010) and introduced modern methods of artifact analysis to the archaeology 
of the region (Pawlik 2013). Although his research focus shifted to the investigation of the tech-
nology and adaptive behavior of early hunter-gatherer societies in maritime environments, and 
as he expanded traceological analysis to the study of non-lithic artifacts (Pawlik 2013; Pawlik 
et al. 2014, 2015; Pawlik and Piper 2019; Pawlik 2021; Ono et al. 2021), he continued to col-
laborate and conduct traceological analysis in a number of projects in Germany and other Eu-
ropean countries. Some examples are the identification of Aurignacian burins from the site of 
Les Vachons as projectile points (Dinnis et al. 2009), the microwear and residues analysis of ar-
tifacts from Mesolithic sites in the Alps (Pawlik 2011; Weishäupl and Pawlik 2012; Schäfer et 
al. 2006, 2016; Bachnetzer et al. 2018), and studies on hafted armatures and multi-component 
tool design during the Micoquian (Pawlik and Thissen 2011, 2017). As a board member of the 
UISPP Commission on Functional Studies, he co-organized sessions on traceology at UISPP 
congresses and serves as editor of volumes of its proceedings, together with colleagues from 
Italy, Spain, and Russia (Ollé et al. 2017; Pawlik et al. 2020).  

Pawlik currently works as a professor in the Department of Sociology and Anthropology at 
the Ateneo de Manila University and is the director of the Anthropological and Sociological 
Initiatives of the Ateneo (ASIA), where he also heads the Traces ASIA lab. Together with his 
former students, such as Riczar Fuentes (another PhD graduate at the Department of Early Pre-
history and Quaternary Ecology in Tübingen), he is engaged in several collaborative research 
projects in the region of Island Southeast Asia and continues to study the function of prehistoric 
artifacts and their socio-cultural meaning to prehistoric societies in changing environments 
(Xhauflair et al. 2016, 2017, 2020; Fuentes et al. 2019, 2020, 2021; Ono et al. 2020, 2021; Fuentes 
and Pawlik 2020, 2023; Pawlik and Fuentes 2023).  

2000s: Conard and the establishment of the Material Culture Laboratory 
When Owen, Unrath, and Pawlik left Tübingen, the intensity of research in traceology in the 
Department of Early Prehistory and Quaternary Ecology waned. The last student who took ad-
vantage of their teaching and guidance was Leif Steguweit, who in 2002 earned his Ph.D. with 
a thesis in traceology. His research combined a functional analysis of lithic tools with a zoo-
archeological and functional analysis of bone specimens from the Middle Pleistocene site of 
Bilzingsleben (Steguweit 2003). 

Since arriving in Tübingen in 1995, Prof. Nicholas Conard has been interested in implement-
ing functional analysis in material culture studies. With this in mind, he invested in equipment, 
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including a high-speed camera for documenting experimental activities, a stereomicroscope, 
and a metallurgical microscope for observations at low and high magnifications. After Stegu-
weit’s departure from Tübingen, he established a lasting and highly fruitful collaboration with 
Dr. Veerle Rots and the TraceoLab at the University of Liège. Rots participated in numerous 
studies in the framework of Conard’s excavations as a traceologist and residue analyst. Notably, 
her studies on the lithic industries from the Middle Stone Age site of Sibhudu, South Africa 
(e.g., Rots et al. 2017), the functional analysis of the Upper Paleolithic chipped stone tools from 
Hohle Fels, Germany (Rots et al. 2021), and the results from the Middle Pleistocene site of 
Schöningen, Germany (Rots et al. 2015; Conard et al. 2020) are worth mentioning. Rots’ doctoral 
and later post-doctoral fellow Noora Taipale was also part of the team and involved in studying 
several aspects of the lithic assemblages from Hohle Fels (Taipale 2020; Taipale et al. 2020). Tai-
pale collaborated with Andrea Taller on the study of backed pieces from Hohle Fels, providing 
interesting results on their technology and function during the Magdalenian (Taller and Taipale 
2020; Taller et al. 2012; Taller 2014).  

Under Conard’s leadership, three Ph.D. students have graduated since 2000 at the Department 
of Early Prehistory with projects on microscopic analysis and tool use reconstruction: they are, 
as already mentioned, Leif Steguweit and, more recently, Riczar Fuentes. The latter was trained 
in use-wear analysis by Alfred Pawlik at the Lithic Studies Laboratory at the University of the 
Philippines and graduated in 2021 from the University of Tübingen with a project focusing on 
understanding the technology and function of the Late Pleistocene flake assemblages from sites 
in the North and Central Sulawesi (Fuentes et al. 2019; Fuentes et al. 2020; Fuentes et al. 2021). 
Most recently, in 2024 Benjamin Schürch completed his doctoral research on Vogelherd, which 
included a heavy emphasis on traceology (Schürch 2024). 

Recent developments at the Material Culture Laboratory 
Except for the highly productive collaboration with TraceoLab in Liège, for several years the 
Department of Early Prehistory lacked a researcher in-house on a long-term contract who could 
train students in the use of microscopes and conduct research projects on technological, func-
tional, and taphonomical aspects of material culture. However, experiments in the framework 
of research projects were carried out by individual scholars, such as research on tempering (e.g., 
Schmidt et al. 2020; Schmidt et al. 2015) and the experiments testing birch tar production (Fig. 8) 
carried out by Dr. Patrick Schmidt and colleagues (e.g., Schmidt et al. 2023; Koch and Schmidt 
2022). Patrick Schmidt conducts research at the intersection of archaeology, mineralogy, and 
chemistry. His investigations into stone heat treatment and adhesive production have recently 
secured him a permanent position at the University of Tübingen as scientific member in the 
working groups of Petrology and Mineral Resources and Archaeometry at the Department of 
Geosciences. 

The situation improved further in 2020 when the Department hired Dr. Flavia Venditti, who 
specialized in use-wear, residues analysis, and experimental archaeology. The previous year, she 
won the annual Tübingen Research Prize in Early Prehistory and Quaternary Ecology for her 
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Fig. 8: Patrick Schmidt, in 2022, conducting ex-
periments on the processes involved in birch tar 
production. Credit: P. Schmidt.  

Abb. 8: Patrick Schmidt führt im Jahr 2022 Experi-
mente zu den Prozessen der Birkenpechherstel-
lung durch. Quelle: P. Schmidt.

doctoral research in traceology at the University of Rome Sapienza (Fig. 9). Soon after her move 
to Tübingen, Venditti supervised the renovation of the MCL, while redesigning the space and 
improving and modernizing the instrumentation (Fig. 10). Dr. Gregor Bader curated the de-
partment’s large prehistoric collections, and Venditti also organized the department’s raw ma-
terial collection and experimental archaeological collection. During the last three years, the 
MCL has expanded its Imaging and Microscopy area with the acquisition of state-of-the-art 
equipment. In addition to the stereomicroscope and metallurgical microscope already present, 
the laboratory invested in an additional stereomicroscope, a 3D high-resolution digital micro-
scope, a white light Confocal profilometry for metrology applications, three portable digital mi-
croscopes, two FT-IR spectrometers, a 3D scanner, a micro-3D scanner and a 3D printer. 

Furthermore, other facilities, such as a scanning electron microscope coupled with energy 
dispersive X-ray spectrometer (SEM-EDX), are available to staff and students in the framework 
of collaborative agreements with other working groups of the Institute of Archaeological 
Sciences and the Senckenberg Centre for Human Evolution and Palaeoenvironment in Tüb-
ingen. Currently, the laboratory’s activities are coordinated by Flavia Venditti (responsible for 
microscopy, imaging, reference collections, and experimentation), Rudolf Walter (Archeotech-
nician and Experimental Archeologist), by Dr. Gregor Bader and Dr. Benjamin Schürch, who 
are responsible for the archaeological collections. Many master’s students are engaged in the ac-
tivities conducted at the MCL, including Elena Moos, who is responsible for lithic knapping, 
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and Natasha Singh as a laboratory assistant. Establishing a stable staff group has fostered col-
laborations among researchers and has initiated new research projects focusing on techno-func-
tional aspects of the material culture.  

As an example, currently ongoing projects concern the techno-functional investigation of Au-
rignacian split-based points (Dr. Keiko Kitagawa and colleagues), experiments testing the effi-
ciency of ochre in making adhesive (Gregor Bader and colleagues) and techno-functional studies 
on prehistoric personal ornaments coordinated by Venditti and Dr. Sibylle Wolf (Venditti et al. 
2023; Venditti et al. 2026).  

Fig. 10: The Material Culture Laboratory at the Department of Early Prehistory and Quaternary Ecology.  
Photo: F. Venditti. 

Abb. 10: Das Material Culture Laboratory in der Abteilung für Ältere Urgeschichte und Quartärökologie.  
Photo: F. Venditti. 

Fig. 9: Flavia Venditti re-
ceiving the Tübingen Re-
search Prize in Early 
Prehistory and Quaternary 
Ecology in 2020. Photo: 
University of Tübingen. 

Abb. 9: Flavia Venditti er-
hält 2020 den Tübinger For-
schungspreis für Ältere 
Urgeschichte und Quartär-
ökologie. Photo: Univer-
sität Tübingen. 
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Fig. 11: Rudi Walter and 
Flavia Venditti conduct-
ing theoretical a) and 
practical b) classes on 
experimental archae-
ology and functional 
analysis. Credit: F. Ven-
ditti. 

Abb. 11: Rudi Walter und 
Flavia Venditti führen 
theoretische a) und 
praktische b) Kurse zur 
Experimentellen Archäo-
logie und Funktionsana-
lyse durch. Quelle: F. 
Venditti.

At present, students are also engaged in laboratory activities at different levels. Venditti and 
other colleagues regularly offer theoretical and practical classes in experimental archaeology 
and use-wear and residues analysis to students each academic semester (Figs. 11 and 12). 
Through hands-on learning, students learn how to design an experiment, acquiring the knowl-
edge for developing their research projects in the field of experimental prehistoric archaeology 
and use-wear studies. Walter, as archeotechnician, is in charge of manufacturing archaeological 
replicas for functional experimentation, and he acts as a point of reference for all aspects sur-
rounding ancient Paleolithic technologies and materials (Fig. 13). Stone artifact replicas pro-
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Fig. 12: a) Flavia Ven-
ditti supervising stu-
dents in the MCL; b) 
students using the 
stereomicroscope in 
the MCL during their 
Experimental Archae-
ology class. Credit: F. 
Venditti. 

Abb. 12: a) Flavia Ven-
ditti betreut Studie-
rende im MCL; b) 
Studierende nutzen das 
Stereomikroskop im 
MCL während ihres 
Kurses zur Experimen-
tellen Archäologie. 
Quelle: F. Venditti.

duced and used in the framework of different research projects merge into the experimental 
reference collection available at the laboratory for students and colleagues. A dedicated reference 
collection for investigating and recording the development of use-wear traces throughout use 
time is also available. This collection includes tool replicas made on rock types common in the 
Swabian Jura and beyond (e.g., baltic flint, chert, quartz, radiolarite, dolerite from southern Af-
rica) used on standard motions on different materials at specific time intervals. Both reference 
collections are essential for accompanying and supporting researchers and students through the 
techno-functional analysis of archaeological artifacts.  
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Fig. 13: Rudi Walter during a knapping 
session. Credit: R. Walter. 

Abb. 13: Rudi Walter während einer Feu-
ersteinschlag-Sitzung. Quelle: R. Walter.

The Material Culture Laboratory represents today a core facility for state-of-the-art analytical 
procedures in research and teaching for the study of the material culture. Classes in experimental 
archaeology, practical laboratory activities, knapping workshops and numerous courses in trace-
ology and related areas are often co-hosted by the Eiszeitstudio Hohle Fels, headed by Conard 
and Walter in collaboration with the city of Schelklingen and the University of Tübingen. 

This vibrant academic program attracts an increasing number of students strongly interested 
in including traceology and experimental archaeology in their research projects. Their involve-
ment is essential for the future development of these disciplines at the University of Tübingen. 
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As shown here, the Material Culture Laboratory in Tübingen represents the culmination of 
more than a half-century of systematic research using innovative methods to study artifacts. 
Given the Department of Early Prehistory and Quaternary Ecology’s emphasis on lithic tech-
nology, it comes as no surprise that many researchers are studying lithic materials. In recent 
years, however, we can see a shift toward a more integrated analysis of botanical, osseous, and 
lithic technologies and their interactions. This can be seen most clearly in the interdisciplinary 
research at sites including Schöningen, Hohle Fels and Sibhudu (e.g., Venditti et al. 2022; Rots 
et al. 2015; Conard et al. 2012; Rots et al. 2017; Taipale et al. 2023). What is also becoming clear 
is that traditional techno-economic and typological studies, in the absence of techno-functional 
studies, traceology, and experimental archaeology, will become antiquated in the long run. While 
not every prehistorian will be able to master all of the many techno-functional approaches, we 
hope that all students in Tübingen are exposed to these techniques and become proficient in 
their applications in many prehistoric contexts. This development will ultimately bring research-
ers and students closer to the lives and activities of past hominins as well as the social and eco-
nomic processes of past societies.
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