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Abstract:  

The transformation of food ingredients into meals corresponds to complex choices resulting from 
the interplay of environmental and cultural factors: available ingredients, technologies of 
transformation, cultural perceptions of food, as well as taste and food taboos. Project PLANTCULT 
(ERC Consolidator Grant, GA 682529) aims to investigate prehistoric culinary cultures from the 
Aegean to Central Europe by focusing on plant foods and associated food preparation technologies 
spanning the Neolithic through to the Iron Age. Our paper offers an overview of the lines of 
investigation pursued within the project to address plant food preparation and related stone tool 
technologies. The wide range of plant foods from the area under investigation (ground cereals, breads, 
beer, pressed grapes, split pulses, etc.) suggests great variability of culinary preparations. Yet, little is 
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known of the transformation technologies involved (e.g., pounding, grinding, and boiling). Changes in 
size and shape of grinding stones over time have been associated with efficiency of grinding, specific 
culinary practices and socioeconomic organisation. Informed by ethnography and experimental data, 
as well as ancient texts, PLANTCULT integrates archaeobotanical food remains and associated 
equipment to address these issues. We utilize a multifaceted approach including the study of both 
published archaeological data and original assemblages from key sites. We aim to develop methods 
for understanding the interaction of tool type, use-wear formation and associated plant micro- and 
macro- remains in the archaeological record. Our experimental program aims to generate (a) reference 
material for the identification of plant processing in the archaeological record and (b) ingredients for 
the preparation of experimental plant foods, which hold a key role to unlocking the recipes of 
prehistory. Plant processing technologies are thus investigated across space and through time, in an 
attempt to explore the dynamic role of culinary transformation of plant ingredients into shaping social 
and cultural identities in prehistoric Europe. 

 
Keywords: food identities; plant food processing; prehistoric grinding and pounding tools 

 
 

1. Grinding technologies and the culinary transformation of plant foods: The 
PLANTCULT approach 

Plant foods have been essential for human subsistence since prehistoric times. Moreover, 
in the last decade, increasing evidence highlights the significance of plant foods for 
Palaeolithic hunter-gatherers. Recent research on dental calculus from Palaeolithic and 
Natufian populations has revealed the consumption of plants as food as well as for medicinal 
purposes (Hardy et al. 2012; Power et al. 2016). Processing of edible plant parts such as 
seeds, fruits, roots etc. facilitates nutrient intake by the human digestive system (Kanfani-
Zahar 1994:204-210; Stahl 1984; 1989; Yen 1989; see also Capparelli et al. 2011 for an 
overview of the state of the art in terms of plant ingredients). Evidence for such processing 
(i.e. starch grains and related use-wear) was identified on grinding and pounding implements 
from several Palaeolithic sites (e.g., Middle and Upper Palaeolithic sites of Bilancino II, Italy 
and Pavlov VI, Czech Republic, as well as Epipalaeolithic Ohalo II, Israel, Dubreuil & Nadel 
2015; Revedin et al. 2010) suggesting the application of plant processing practices by early 
hunter-gatherers. The presence of pounding and grinding tools increased among Natufian and 
Neolithic farming communities, often being associated with plant processing for food 
production. The ratio between grinding and pounding implements has even been used to 
assess the degree of sedentism and dependency on agricultural crops (Dubreuil 2008; Ebeling 
& Rowan 2004; Kraybill 1977; Rowan & Ebeling 2008; Wright 1991; 1994; 2014). 

PLANTCULT (Valamoti et al. 2017) focuses on the plant food cultures of the prehistoric 
farming communities in a large part of Europe with a special emphasis on related stone tool 
grinding technologies. This project aspires to a diachronic study of culinary traditions and 
their change over time. Ingredients, related processing and cooking practices as well as 
associated equipment will be researched, in conjunction with an extensive experimental 
program, the study of ancient written sources, and the exploration of traditional practices in 
relation to plant food ingredients. The natural and cultural factors, manifested in the form of 
preferences, differences or changes, will be examined by focusing on their role in influencing 
dietary practices. 

Rather than generalizing from a single region or archaeological site, our aim is to identify 
culinary cultures in a large geographical area, from the Aegean to Central Europe (Austria, 
southern Germany, Switzerland), and detect their evolution and change over a vast period of 
time, spanning from the 7th to the 1st millennium BCE. Different trajectories exist in the 
social development of this broad region, which has received influences from both the Eastern 
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Mediterranean and Central Asia. Moreover, this time span allows us to explore changes in 
social and economic organisation from the Neolithic to the Bronze Age and later Iron Age 
periods, from the first farmers of the region to the first cities. Our aim is to understand the role 
of culinary practice and innovation in shaping these trajectories. The selected study area 
allows us to explore an East-West dynamic in a wider geographical scale. 

Our multi-disciplinary approach combines methodologies of humanities and sciences in 
an attempt to explore culinary identities that are part of Europe's intangible cultural heritage. 
Plant foods may have constituted identity signifiers related, for example, to the origins of the 
first farmers: identity could have been constructed on the basis of ancestral cereal species 
brought along from the East, their cultivation and consumption used to signify these origins 
and through that build specific identity characteristics for the consumers of different cereal 
species; or, the consumption of specific plant food products may have been used as a means 
to signify Βronze Age elite identity, as is the case of alcohol for some communities but not 
necessarily all (confer Valamoti 2017). Regions of wine and beer consumption, for example, 
often exist in archaeological narratives, yet, such stereotypes and generalizations may be 
masking variability and a much richer mosaic generated by the diversity of human choice 
(e.g., Valamoti 2018). PLANTCULT focuses, in a more nuanced way, on the role of culinary 
traditions and innovations into shaping the social landscape over long time periods, in some 
cases culminating in hierarchical societies. Taking alcoholic drinks for example, our ongoing 
research clearly shows that wine was not consumed everywhere during the Bronze Age as 
there are indications for brewing beer too, and it is not an obligatory condition for the 
emergence of elites in the Aegean: alternative processes and trajectories in the manipulation 
of specific plant food products were underway and we aim to further investigate this potential 
of plant foods (Valamoti 2017; 2018). The project aims to reach a new understanding by 
developing a novel, rigorous methodology for the study of plant food remains and culinary 
practices in prehistoric Europe, through the integration of end products (food) and associated 
equipment. The new multidisciplinary methodologies and integrative approaches that will be 
developed by the PLANTCULT team will be applicable not only to the assemblages studied 
by the project, but others as well (Valamoti et al. 2017). 

The main research question of the project concerns the way plant-related cuisine shaped 
and modified cultural identities in prehistoric European societies over time. The project will 
examine an impressive body of actual food remains and, building upon earlier pilot studies, 
will generate a solid methodological tool for ancient plant food identification. Moreover, by 
assembling evidence from plant food processing stone tools, cooking facilities, and cooking 
pottery, the project will address variability and change of food preparation technologies, 
parameters closely related to culinary identities and socioeconomic relationships. 

A database of plant food ingredients, actual plant foods, as corresponding to snapshots of 
prehistoric cooked foods, equipment and archaeological context will form the basis for 
mapping culinary signatures in the study area and their evolution through time. This 
information will then be examined within the wider narratives of cultural identities and social 
change among prehistoric communities of the study area. Different plant food species or 
different plant food recipes may have been introduced at different times in the study area; 
millet for example appears in the 2nd millennium BCE and evidence for brewing beer is 
available for the end of the 3rd millennium BCE (Valamoti 2018). The interdisciplinary 
approach adopted by the project whereby archaeobotanical data are associated to plant food 
processing equipment will allow a better understanding of culinary transformations and 
innovations, but also of the interplay between available ingredients and cooking technologies. 

To achieve the project's ambitious goal, a series of databases have been designed to 
record prehistoric grinding tools, cooking pots and cooking installations, and, also, ancient 
texts related to specific plant foods, often encountered in the archaeobotanical record, 
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including recipes. Databases will also be generated for use-wear patterns, starch and phytolith 
deformations or alterations caused by grinding, fermenting and cooking. All these will then be 
connected in order to ask complex questions with many variables, in order to identify change 
across space and through time. 

 
2. Exploring cultural diversity in grinding technologies of ancient Europe 

In the wider context of PLANTCULT, grinding and pounding stone tools (e.g., querns 
and handstones, mortars and pestles) are of special significance. They represent vital 
technological products for the processing of plantfoods, along with other implements made of 
wood that are usually not preserved in the archaeological record. Grinding has serious 
advantages in plant food preparation as it crushes plant ingredients into smaller particles thus 
reducing cooking time, facilitating fermentation processes and nutrient absorption during 
digestion (Capparelli et al. 2011; Kanfani-Zanhar 1994: 204-210; Stahl 1989; see for example 
Valamoti 2011 for an overview on cereals). The shape, form, size and raw materials of these 
tools are, to a certain extent, determined by regional availability, as well as an interplay of 
cultural and personal choices. Our approach to grinding and pounding stone tools is manifold. 
We integrate archaeological, experimental and ethnographic evidence in order to investigate 
the technological variety of these tools detected in the archaeological archive, in direct 
association with the dietary cultures of the past. Our research questions concern all stages of 
the tool life cycle -from the selection of the raw material, to the final disuse and deposition of 
the artifact- since it is through them that objects incorporate various values and meanings and 
shape their social and cultural entity (Hodder 2012: 40-112; Hoskins 1998: 183-198; 2006; 
Gosden & Marshall 1999; Kopytoff 1986). These stages are briefly discussed below. 

The raw material properties (hardness or resistance to friction, natural roughness, 
cohesion of the stone etc.), for instance, are directly associated with the efficiency of the tool 
for grinding and pounding activities (Delgado-Raack et al. 2009; Shoumacker 1993; 
Schneider 2002: 40-50). Yet, a number of other factors may affect the procurement strategies, 
such as environmental (e.g., raw material availability stress, topography of specific 
environment and accessibility of sources), economic (e.g., quality and degree of workability 
of the available raw materials) and finally, often elusive cultural and social factors (e.g., stone 
working traditions, aesthetic and symbolic values, participation in social networks). 
Moreover, different rock variations may have been used for the preparation of different 
foodstuffs (e.g., Adams 1999: 479-480), such as foods in powder form, like flour, or coarse-
grained meals like “groat” or bulgur. Thus, the raw material choices for the manufacture of 
grinding and pounding stone tools and the degree of detectable variation could be relevant to 
the technical choices associated with the desired and envisaged meal. 

Morphometric variation is equally important. It can inform us on the existence of various 
modes of raw material selection (i.e. the initial form of the rock extracted from quarries or 
collected from primary and secondary deposits), reduction strategies, and tool manufacture. 
Metric attributes (i.e. tool measurements, workface size) have been also correlated with tool 
efficiency and in some cases have been used to make inferences regarding function (i.e. their 
association with food processing, particularly that of cereal confer Mildwaters & Clarkson 
2018; Runnels 1981: 250-251; Schön & Holter 1990; Stroulia 2010: 37-39, 48-50). 
Ethnography offers examples of metric attributes directly associated with tool functions (e.g., 
Roux 1985: 34-48). Yet there is no universal rule (e.g., Gast 1968: 347-350). Moreover, a 
correlation may exist between the metric and morphological attributes and the exploited raw 
material sources (i.e. the form of the available nodules). Mapping the metric variation of 
grinding tools across space and time can reveal valuable information. For example, it has been 
suggested that there has been an increase in the size of milling tools in Greece from the 
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Neolithic to the Bronze Age and beyond (Runnels 1981: 154). However, a more extensive 
overview of archaeological data reveals greater complexity than the simple size/time equation 
implies (see Valamoti et al. 2013 for a relevant discussion). 

Morphological variations among grinding tools, especially regarding the configuration of 
their workfaces, have significant functional implications. They can suggest specific tool types 
(i.e. the morphology of the implement that moves on the workface), kinematics (i.e. rotary or 
reciprocal movement) and body postures (i.e. sitting, kneeling or standing position) employed 
during use (e.g., Moritz 1958: 31-32; Nierlé 1983; 2008; Zimmermann 1988; de Beaune 
1989; Procopiou 1998: 185-186; Adams 1999; Delgado-Raack 2008: 292-347; Stroulia et al. 
2017). The use of one tool type instead of another can be a matter of functional differentiation 
(e.g., different products processed) or cultural manifestation, as has been clearly supported by 
various studies (see for example, Hamon 2008; Hamon & De Gall 2013). 
Technomorphological changes over a large area and time span are therefore important to 
detect and explore in order to investigate their cultural and socioeconomic context. 

Another important question pertains to the range of functions grinding tools may have 
had and whether these represent specialized tool-types were intended for the processing of 
specific plant species or multifunctional implements used for a variety of plant (or maybe 
animal as well) foods or other substances. The latter, for example, has been suggested by 
some researchers for Greek Neolithic grinding tools (Runnels 1981: 152-153; Stroulia 2010: 
48-51; Tsoraki 2008: 92-100). On the other hand, the rich ethnographic record provides 
diverse indications underlining the complexity of human choices (e.g., Roux 1985 for 
specialized implements from Tichitt, Mavritania, and Kraybill 1977; McCarthy 1941; 1976: 
75 for multipurpose tools in the Aboriginal lithic technologies of Australia). 

As regards the arrangement of foodprocessing activities in space, archaeology and 
ethnography reveal an equally complex picture (e.g., David 1998; Hamon & LeGall 2013; 
Naveh 1996; Nixon-Darcus 2014: 196-204; Roux 1985: 46; Wright 2000). We intend to 
explore this variation and its social significance in depth, by fully mapping the spatial layout 
of food-processing tasks. 

Moreover, it has been attested ethnographically that grinding tools often have a very long 
life span extending for several decades and are therefore considered to be of great value (e.g., 
Horsfall 1987; Searcy 2011: 72-74). One would expect high levels of curation to ensure their 
longevity, especially in cases where the raw material sources are not easily accessible. 
However, the archaeological archive does not always support this generalized economical 
approach (e.g., fully functional tools were used as construction material, disposed of or 
deposited in pits, ditches or other intriguing contexts, sometimes after being deliberately 
decommissioned, Akkermans et al. 2012; Adams 2008; Rosenberg 2013; Stroulia & 
Chondrou 2013; Molloy et al. 2014). 

Finally, grinding and pounding tools may have complex biographies, with episodes of 
use, re-use and recycling, with their functions often extending way beyond their primary use. 
The type of manipulation these tools receive, in the context of their initial function and 
beyond, can offer important insights into the socioeconomic and cultural values and meanings 
they convey. Within PLANTCULT, numerous key sites have been selected for their excellent 
contextual information regarding spatial arrangement, preservation of plant food remains as 
well as grinding and cooking equipment (Valamoti et al. 2017). Other sites of special interest 
for their grinding technologies are also being considered (Figure 1). 
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Figure 1. Sites with grinding and pounding stone tool assemblages under study in the context of Plantcult ERC 
project. (1) Fillotsairi-Mavropigi, (2) Kleitos, (3) Stavroupoli, (4) Archontiko, (5) Aggelochori, (6) Agios 
Athanasios, (7) Dikili Tash, (8) Petko Karavelovo (ERC PLANTCULT). Source: US National Park Service. 

 
3. Grinding tools and plant foods: The PLANTCULT approach 
3.1. General issues 

Grinding and pounding stone tools, an important part of prehistoric technology, remained 
in use for millennia, in some cases with only small changes in morphology and general ways 
of use. However, contrary to what was once believed, although resilient to change, these tool 
types do not constitute monolithic toolkits, but present variations that, no matter how subtle, 
are significant and thus worth exploring. 

Also, contrary to established perceptions of the past that have associated these tools 
exclusively with the processing of plants, it is now widely accepted that grinding and 
pounding stone tools were used for treating a wide range of substances, organic and inorganic 
(Adams 1999; Del Pilar Babot & Apella 2003; Gould 1968; Kraybill 1977; Schroth 1996; 
Wright 1994). 

The research goals of PLANTCULT will be complemented by an experimental program 
regarding the manufacture of grinding tools of various sizes and raw materials and their use 
for the processing of a variety of plant species recorded in the archaeological archive. Our 
approach towards plant foods and associated grinding technologies consists of the following 
lines of investigation. 
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3.2. Tools 
Our study integrates systematic bibliographic research and the study of grinding tool 

assemblages from selected key sites that have yielded plant foods and grinding tools in well 
preserved contexts related to food preparation. More specifically, we intend to archive all 
published evidence on grinding tools in the PLANTCULT study area. An actual problem 
confronting all researchers of food processing stone tools is the insufficient and unsystematic 
publication of grinding and pounding stone tools and the scarcity of holistic approaches on 
their production, use and manipulation. The PLANTCULT study area (the Aegean, the 
Balkans and Central Europe) has attracted international scientific interest on prehistoric 
economy and subsistence strategies. One of the aims of the bibliographic archive is the 
collection and organisation of the scattered archaeological information concerning prehistoric 
food processing tools, in order to create an essential guide of the relevant toolkits and 
techniques in the area. This database will render extensive comparisons possible, offering 
insight into potential spatiotemporal patterns. When completed, the database will be 
accessible through the project’s website (www.plantcult.web.auth.gr). 

The assemblages from key sites will be analysed at a macroscopic and a microscopic 
level (e.g., Figure 2). 

 

 
Figure 2. Grinding implements from various assemblages under study (ERC PLANTCULT). 

 
The macroscopic analysis focuses on the following parameters: 
The macroscopic analysis focuses on the following parameters: 

a) Preservation (number and types of breakages and other types of wear e.g. effects of 
fire, weathering) 

b) Raw material (type of material, the form in which it is exploited -e.g. river-pebbles, 
boulders, eroded and naturally detached material, or quarried pieces of stone- and 
its physical attributes with emphasis on the variability existing within the same 
lithological groups), 

c) Tool morphology, 
d) Metrics (size and weight, particularly important in the case of handstones) 
e) Typology (tool types and subtypes) 
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f) Manufacturing techniques and curation (techniques employed in the shaping and 
maintenance of a tool, their sequence and extent of application) 

g) Aspects of use (kinematics, type, distribution and degree of use-wear). The 
macroscopic view will serve as a first step complemented later by microscopic 
analysis. 

h) Excavation data that provide important contextual information. 
All the features recorded in the PLANTCULT’s ancient grinding tools database are 

necessary in order to understand the role of food grinding implements in a prehistoric site. We 
are ultimately interested in the role of food processing tools in the economic and social 
organisation of the settlement. Through establishing the whole sequence from raw material 
procurement (when aspects of raw material provenance and selection strategies are available) 
to the production and use of stone tools, and understanding food preparation in the wider 
context of daily life and special occasions, we will examine the possible meaning of the tools 
for each group and the notions and mentalities towards food. The comparative study of all the 
characteristics of the selected prehistoric assemblages can lead to a better understanding of 
site formation, socioeconomic organisation and changes through time. For example, Nelson & 
Lippmeier (1993), in their study on prehistoric sites in the American southwest, work on the 
hypothesis that the ways a site is formed and the land is used may be reflected on the 
technomorphological features and the use of food grinding implements. The general 
characteristics of the assemblages from permanent settlements (quality of raw materials, 
quality of manufacture, size, intensity of use etc.) were distinctively different from the 
corresponding qualities of tools found in seasonal camps. In this way, the tool assemblages 
are indicative of site formation patterns (for other examples of the potential of the 
comparative studies of the general macroscopic features of food processing tools: Abadi-
Reiss & Schneider 2010; Wright 2000; 2014). 

 
3.3. Functional analysis of grinding stone tools 

The next step is the microscopic analysis of use-wear, based on the detailed description 
of the characteristics of the workfaces of the tools. Regarding grinding tools, the interaction of 
two contacting surfaces together with an intermediary substance generates distinctive and 
identifiable use-wear patterns (confer Adams 1989; Adams et al. 2009; Bofill 2012; Bofill et 
al. 2013; Delgado-Raack 2008: 140-184; Dubreuil 2002: 115-207; 2004; Hamon 2006: 64-65; 
2008; Hayes et al. 2017; Procopiou 1998: 183-191; 2004). 

Multiple scales of analysis will be applied. First, the general topography of the grinding 
surfaces will be macroscopically recorded in order to describe the distribution of manufacture 
and use-wear traces (with the aid of macro-photography and technical drawings). The second 
level of observation is focused on the description of use-wear traces, especially the surface 
microtopography, with the aid of a stereomicroscope with magnifications up to 100x (Figure 
3). The third level of analysis employs different techniques and higher magnification scales. 
Because of the large size of grinding stones, rather difficult to observe under conventional 
microscopic devices, silicon casts will be taken from various parts of the tools’ grinding 
surfaces and will be analysed at the École Centrale de Lyon, in collaboration with the 
Laboratoire de Tribologie et Dynamique des Systèmes (LTDS, UMR-5513). The use of a 
metallographic microscope and different 3D microscopic devices (i.e. confocal microscope, 
interferometer) will allow us to combine qualitative and quantitative data in the tools’ 
functional analysis. 
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Figure 3. Use-wear analysis with the aid of a stereomicroscope: an example from the archaeological material. 
Macroscopic and microscopic details from a gneiss handstone from the Neolithic settlement of Stavroupoli 
exhibiting signs of abrasion as a result from grinding activities (A) but also percussive wear (Β), in the form of 
an irregular concentration of deep cavities, "cutting" into the levelled, smooth and polished plateaus, as a result 
of the tool's reuse as an anvil (ERC PLANTCULT). 

 
3.4. Ethnographic database 

Ethnographic observations on the manufacture of grinding tools and the various social 
and economic aspects involved in their use and life histories can contribute towards a better 
understanding of ancient grinding technologies (e.g., Hamon & Le Gall 2013; Procopiou 
2003; Roux 1985: 65-77). Therefore, in the context of the project, a database has been 
designed in order to map different grinding equipment and associated traditions in different 
parts of the world. It will help us understand grinding technologies in real life situations and 
use this wealth of information to enhance our archaeological interpretations. 

The goal of this database is twofold: (1) generate an exhaustive archive about the 
processes of plant grinding with stone tools in different parts of the world and (2) connect this 
information to specific archaeological, textual and experimental data related to plant grinding, 
in particular in association to food preparation. The database is structured in various sections 
(Figure 4) in order to systematically extract all relevant information from a wide range of 
publications that discuss or mention grinding tools in the present or recent past around the 
world. The publications taken into account comprise all ethnographic, ethnoarchaeological 
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and archaeological documents where information about milling can be found. The most 
relevant to the project's objectives data are found in ethnoarchaeological publications. 
Ethnohistoric records are essential for developing models for the past, while archaeological 
papers are also included in our research, because there is a remarkable number of 
archaeological studies referring to ethnographic mills and milling processes for comparative 
purposes. 

 

 
Figure 4. A screenshot from the Ethnogrinding Database (credits: ERC PLANTCULT). 

 
The full range of activities from tool manufacture to the end products is recorded. It is 

organised in seven tabs: Publications, Plants, Products, Processes, Tools, Use, Quarries and 
Manufacture. One of the basic sections of this ethnographic database is the one dedicated to 
the tools, mainly querns and handstones, as well as other tools taking part in this process 
(mortars, pestles, percussion tools for the pecking of the grinding surface and sieves). The 
data have been organised into two parts: initial properties (raw material, dimensions and 
general morphology) and modified properties (modified by use: characteristics of the grinding 
surface and information about the duration of the use of the quern). Some information about 
the last stages of the use-life of the querns is also recorded: breakage, obsolescence patterns, 
discard, and abandonment. Several aspects of use and the social context of the “milling event” 
are recorded in the Use section: position of the quern, collecting devices, grinder posture, 
location in the house, number of querns in a household. Other aspects related to the grinders 
and their work (gender, age, social condition, frequency of milling, sociability etc.) are also 
recorded (Alonso et al. 2020). 
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3.5. Experimental tool study 
Experimentation in grinding technology was initially subscribed to the archaeological 

study of agricultural practices and the productivity of different tool types (e.g., Meurers-Balke 
& Lüning 1992). Subsequently, functional studies concerning neolithic and protohistoric 
grinding stone industries in specific study areas have implemented complex experimental 
programs (in the Near East - Bofill 2015: 155-158, 197-218; Dubreuil 2002: 115-230; Central 
Europe - Hamon 2006: 74-102; Greece - Procopiou 1998: 183-191; Valamoti et al. 2013 and 
the South-west of the Iberian Peninsula - Delgado-Raack 2008: 140-226; Mensasanch et al. 
2002; among others, see references in Dubreuil et al. 2015: table 7.2). Basic research goals 
for most of these experimental programs were the investigation of the effectiveness of 
grinding tools and the identification of diagnostic use-wear patterns generated on grinding 
surfaces. The PLANTCULT grinding experiments aim to broaden this perspective to include 
the technical and social factors that affected grinding technologies in prehistoric Europe, with 
a special link to the ground products. 

The focus on plant food remains is a new and powerful line of research in experimental 
studies of grinding technology. The milling process is mediatized by the characteristics of the 
grains and substances to be processed (size, morphology, mechanical properties, chemistry), 
the tools’ capacities (raw material properties, tools’ morphometrics, technological features, 
etc.), and the desired final food product (all kinds of bread, pasta, semolina, etc.). The taste 
and the texture of food, crucial aspects in cuisine, are related to the processing techniques to 
which the ingredients are subjected during their preparation. From the pre-treatment of plant 
ingredients (drying, roasting, soaking, boiling, etc.) to the final cooking of the meal (baking, 
etc.), stone tools are basic instruments used in various stages to transform such ingredients, 
though not the only ones. This experimental project aims to reconstruct culinary traditions in 
prehistoric Europe by means of the functional analysis of grinding stone tools used in the 
different plant food processing phases. 

Our focus is placed on querns made of different raw materials (sedimentary, igneous and 
metamorphic stones), representing two main size ranges (querns >30 cm long, and querns <30 
cm long), with various surface morphologies, used with different kinematics (back-and-forth 
reciprocal and circular motion). Rotary querns are not included in the experiments. We are 
interested in exploring how these variables affect the different ground products. The 
experimental protocol focuses not only on the process of grinding (Figure 5), but, also, on the 
methods of manufacture of stone tools (conducted by Antoni Palomo, Figure 6). The grinding 
toolkits that are replicated in the experiments are representative of the types of grinding tools 
observed in the archaeological record of the studied areas (for a more detailed presentation 
see Bofill et al. 2020). 

A variety of plant ingredients (cereals, legumes, oilseeds and nuts) were experimentally 
ground in order to explore the resulting use-wear traces and associated plant micro remains 
(starches and phytoliths). 
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Figure 5. Experimental grinding of malt (after Valamoti 2018, ERC PLANTCULT) 

 

 
Figure 6. Μanufacture of experimental grinding tools: pecking of the use-surface (ERC PLANTCULT). 

 
3.6. Plant foods 

The corpus of plant macro- and micro-remains (starches and phytoliths) to be examined 
in the context of our research program is divided into three groups: 

a) Actual plant foods and plant ingredients preserved in the archaeobotanical record 
from key sites  

b)Plant micro-remains recovered from archaeological tools 
c)Plant micro-remains from experimental tools 
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The major focus of this project lies on the actual plant food macro-remains, which 
consist of processed cereal grain (Figure 7), pulse seed and fruit (grapes), and correspond to 
different stages of food preparation. Cereal finds, for example, may correspond to pre-cooked 
cereals like bulgur and some types of trachanas (ground cereals mixed with dairy products) or 
actual porridge and bread remains; they may also correspond to ground malt, i.e. foodstuffs 
generated by some form of mechanical alteration of the original, complete form. 

Regarding plant micro-remains, PLANTCULT’s experimental study focuses on the 
changes in starch and phytolith morphology as a result of mechanical processing (grinding, 
pounding, de-husking) and cooking (roasting, baking, boiling). Microbotanical residues have 
been extracted from experimental tools used to process a variety of plant products (Figure 8). 
These residues are being analysed to determine the microbotanical assemblage on tools 
utilized for the processing of multiple plant products and to assess the impact of grinding time 
and raw material type on phytolith and starch morphology. These comparative experimental 
data will provide fundamental information for the future analysis of the archaeological ground 
stone tools. 

 

 
Figure 7. Cereal-based food remains from Archontiko Giannitson (after Valamoti 2018, ERC PLANTCULT). 
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Figure 8. Experimental einkorn (a) and barley (b) starch granules showing cracks induced by grinding (ERC 
PLANTCULT). 

 
4. Conclusion 

Our approach is based on the integration of multiple materials (e.g., plant remains, stone 
tools) and archaeological, ethnographic as well as historical sources, in order to associate the 
plant foods generated with the related technologies and surrounding culinary traditions. In this 
respect, each individual research approach constitutes an integral part of the project. In 
addition to the archaeological case studies, the experimental program will help us generate a 
methodological tool for interpreting tool functional characteristics in different archaeological 
contexts, while the ethnographic research will offer us a detailed insight into the cultural 
polymorphism allowing for comparisons and further thoughts. 
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