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8 Economies and communities: 
ethnographical sources 

8.1 Introduction: the use of ethnographical data in archaeology 
To counter the bias towards preserved but fragmentary material remains in archaeological 
reconstructions of the past, analogy is a common tool used by archaeologists to explain the 
immaterial and perishable contexts of such remains, including chaînes operatoires, spatial 
organization, and social cohesion. When applied with caution and under carefully stated conditions, 
analogy can provide complementary information about the formation of archaeological remains, but 
also about socio-economic and socio-political structures of past societies. However, the application 
of ethnographic and anthropological analogies has been subject to methodological and theoretical 
debates, as a result of which analogies have been used in different ways in various archaeological 
research traditions. Italian archaeology followed an isolated theoretical trajectory due to historical 
and political events (as discussed above in section 3.2). 

Generally speaking, the two disciplines of archaeology and anthropology developed together in the 
19th century, linked by overlapping goals (Thomas 2013). This link is based on the positivist, 
historiographical theories of the time, which stress a unilineal development of past societies towards 
complexity (Johnson 2010: 19). In this framework, studies of prehistoric and ‘primitive’ societies are 
complementary; by systematically recording their material remains, both past and present societies 
can be fitted into a historical, and long-term, development of human cultures. In Italy, this 
relationship is illustrated by the term paletnologia, used for the study of societies of the past. At the 
end of the 19th century Luigi Pigorini became the first, and for a long time only, professor of 
paletnologia in Italy, and ethnographic methods were firmly incorporated in Pigorini’s archaeological 
studies. Pigorini in 1876 inaugurated the Regio Museo Preistorico ed Etnografico di Roma, where 
artefacts of prehistoric and ‘primitive’ cultures from all over the world were displayed (Lugli 2013: 
37). The museum still exists as the Museo Nazionale di Preistoria ed Etnografia “Luigi Pigorini”, and 
nowadays functions as the largest prehistoric research institute in Italy. 

During the 20th century, different trajectories can be seen for the relationship between archaeology 
and anthropology / ethnography in Italy, the rest of Europe, and the USA (Thomas 2012: 219). In 
Italy and Europe (most notably in the UK), both disciplines went separate ways, but in Italy this 
separation occurred much earlier than elsewhere (see below). By contrast, in American academia 
archaeology remained firmly incorporated in anthropology departments.  

In the UK and other European countries, the divide between archaeology and anthropology 
developed more gradually than Italy and less influenced by historical events. Just after the Second 
World War, Gordon Childe maintained that archaeology and anthropology represent “two 
complementary departments of the science of man” (1946: 243; quoted in Thomas 2012), but in 
later years concern grew among archaeologists that anthropologists might not always record the 
desired detail in technological processes and other aspects of material culture, essential for the 
interpretation of archaeological remains. This resulted in a new discipline, ethno-archaeology, in 
which archaeologists conduct their own ethnographic fieldwork in order to come to a better 
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understanding of site formation and material traces of past societies. This approach was embraced 
by the New Archaeology as a scientific method to study the relations between dynamic human 
action and static material results (Binford 1983). This induced a counter-reaction among social 
anthropologists such as Edmund Leach, who posited that archaeology and anthropology are 
fundamentally incompatible simply by their sources and aims: archaeology investigates artefacts, 
whereas anthropology studies ideas and concepts (Thomas 2012: 220). 

8.1.1 Ethnography and archaeology in Italy 
The divide between prehistoric archaeology and anthropology in Italy can be traced back to three 
factors: Pigorini’s death in 1925, the onset of Fascism, and the deep influence of Benedetto Croce’s 
cultural idealism in the first two decades of the 20th century. Pigorini, as the only professor of 
paletnologia in Italy, represented his own research approach, which he could maintain because of 
his influential position in Italian politics1. However, with the increasing influence of Fascism from the 
1920’s onwards, which promoted a racist doctrine and idealized the Roman Empire, prehistoric 
research lost its support, and even more so the study of ‘primitive’ cultures. Thirdly, the large 
influence of Croce (section 3.2) curtailed the systematic recording of archaeological remains and the 
use of ethnographic analogies, and instead promoted mentalist approaches to understand them. 
Italian archaeology and anthropology were never reunited again in the Pigorinian sense, despite the 
continued use of the word paletnologia in universities.  

Although the New Archaeology only gained limited following in Italy, some attempts were 
undertaken to re-integrate anthropological fieldwork and models within archaeological research. 
Early adaptors were Salvatore Puglisi, a friend of Childe, who used ethnographic parallels for the 
interpretation of specific artefact groups in his socio-economic study of the Apennine Bronze Age 
(1959), and Anna Maria Bietti Sestieri, who in Dialoghi di Archeologia promoted anthropological 
models in the study of LBA exchange networks (1976-1977). Puglisi also combined archaeological 
and ethnographical fieldwork in Africa and the Middle East (Manfredini et al. 2007). A big foreign 
impulse came from the British archaeologist Graeme Barker, who for years studied agricultural and 
pastoral groups to provide a framework for his surveys in the Molise (1995). 

Despite these influential studies, only since the end of the 1990’s have ethnographic and 
anthropological models become more mainstream in Italian archaeology (Lugli 2013). 
Ethnoarchaeology is now taught at a number of universities and since 1998 there is an Associazione 
Italiana di Etnoarcheologia (AIE), which organizes regular (international) conferences, but the group 
of practitioners remains small.  Summarizing the contributions to the AIE conferences, Francesca 
Lugli sees three general discussion themes: the relationship between human behavior and the 
formation of the archaeological record, the relationships between ethno-anthropology and 
prehistoric archaeology, and the study of materials and their modes of production (2013: 43).  

These themes appeal to archaeologists from different theoretical backgrounds, and therefore Italian 
ethnoarchaeology can be seen as an umbrella for different theoretical approaches to the past.  Lugli 
(2013) points out that the third theme fits well with traditional Italian typo-chronological studies of 
material remains, but also with Marxist explanations of production. Consequently, ethnographic 
studies have been used by pupils from the Peroni school, which is concerned with both typo-

                                                            
1 Pigorini became a senator for life 1912, and vice-president of the Italian senate in 1919. 
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chronologies and the social organization of production (section 3.2). Ethnographic analogies have 
been used more than once to interpret the Bronze Age contexts of Peroni’s excavations at Broglio di 
Trebisacce. For instance, Claudio Moffa (2008) documented adobe architecture in Senegal in order 
to reconstruct LBA huts in his PhD thesis (2002); Gatti, Migliarelli and Vanzetti (2000) used the 
analogy of a modern forge to reconstruct the use of the LBA/EIA forge found on the acropolis; and in 
2013, experiments were done in Trebisacce with reconstructed pottery kilns to understand the 
production of locally made BA pottery. Other examples include a study of modern potters and bread 
ovens in northern Africa as analogies for Italian Bronze Age pottery and food production (Di Gennaro 
and Depalmas 2011). Barker (1995) used contemporary thatched huts in the Biferno valley as an 
example of what his excavated ground plans at Bronze Age sites Fonte Maggio and Masseria 
Mammarella could have looked like.  

From a different theoretical background, the processualist Padua School has produced several 
archaeologists with a strong interest in anthropological models for past land use, site formation 
processes, and the organization of production. Giovanni Leonardi in particular applies ethnographic 
analogies to explain material remains and the formation of stratigraphies (2002); Armando de Guio 
takes an anthropological approach to past land use, exploitation strategies, and territoriality (De 
Guio 1997; De Guio and Cavicchioli 2011; De Guio and Bovolato 2011), and Massimo Vidale focuses 
on the social dimensions of craft production and complexity (2004, 2007).  

8.1.2 Applying ethnographical analogy 
Despite this enthusiasm for the ethnoarchaeological approach, the use of ethnographical analogy for 
archaeological interpretations has in the past three decades met with increasing skepticism, 
especially in the Anglo-Saxon world.  This can partly be formulated as an ‘ethical’ disagreement with 
ethnoarchaeological research aims: studying contemporary societies only for their interpretative 
value for reconstructions of the past, and not their own uniqueness, is increasingly considered 
distasteful (Thomas 2012: 220). Furthermore, the use of analogy is fundamentally questioned since 
the demise of structuralist anthropology. Structuralists (for instance Leach, 1977) assume that all 
human beings, past and present, think in the same way, and that their material culture is a reflection 
of a set of general, underlying ideas or ‘structures’ (Johnson 2010). In recent years, however, 
anthropology has moved away from structuralist thought, and a general consensus can be seen that 
each human community constructs its world in a unique way. At the same time, social anthropology 
became more preoccupied with ‘things’ and a sub-discipline called ‘material culture studies’ has 
developed since the 1980’s and 1990’s, which in its aims is closely affiliated with archaeology 
(Thomas 2012; Hicks and Beaudry 2010). 

If all human societies are unique, then the use of analogy between past and present becomes 
problematic, unless continuity and cross-cultural parallels can be established. The application of such 
cross-cultural comparisons has been extensively explored by Ian Hodder, who proposes two 
different approaches by which ethnographic analogies can still be used by archaeologists (1982). The 
first is based on a set of associated analogies, which then have to be confirmed through historical 
continuity. Relational analogies consist of a set of similarities between the studied phenomena; a 
single similarity (‘formal analogy’) is not enough to base a comparison on. For example, the Egyptian 
Middle Kingdom and the Aztec empire cannot be compared by the single fact that both built 
pyramids. However, since both are highly stratified societies with a polytheistic religion, relational 
analogies between these societies do seem to exist. At this point, Hodder stresses the importance of 
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historic continuity; if we cannot assume a spatio-chronological link between the two, the analogy 
becomes invalid (1982: 12). This means that the analogy between the Egyptians and Aztec cannot be 
made. However, if we still wish to draw parallels between such spatially and chronologically 
separate entities, Hodder proposes the solution of formulating cross-cultural laws. Such laws are 
specific similarities between different societies and under specific circumstances, and should be 
established by a broad ethnographic study of various communities (Veenman 2002: 17).  

8.1.3 This study: using ethnographic sources in northern Calabria 

 

Figure 8.1. Ethnographic sources in the Raganello basin. From left to right: Mimmo Zaccaro and Teresa Mazzei making 
wine, September 2012; Vincenzo Lucente ploughing the field at site RB231, October 2013; Nino Larocca interviewing 
farmers at Balze di Cristo, autumn 2004 (photo P. Attema); Guiseppe Pesce herding his cattle at Terra Masseta, October 
2013. 

For the present study, I have formulated cross-cultural laws for Italian Bronze Age groups and (sub-) 
recent Italian rural communities. The aim of this approach was to come to a better understanding of 
the annual cycles of rural land use and the exploitation potential of the mountainous inlands of 
southern Italy. This approach complements the methodological studies of the site classes, which we 
expected to yield new, but essentially fragmentary, information about rural Bronze Age land use. 
Pre-mechanized Italian rural populations have been chosen as a parallel because of the 
environmental similarities, as well as the scale of agriculture: both Bronze Age and pre-mechanized 
Italian communities have been described as small-scale agriculturalists, based on a mix of plant 
cultivation and livestock breeding. There are, of course, Greek and Roman texts that describe 
agricultural practices2, but since these concern large aristocratic estates the analogy to small-scale, 
rural land use is remote. However, since we cannot establish a direct historical continuity between 
Bronze Age and pre-mechanized Italy, the cross-cultural laws formulated here have to be interpreted 
as providing potential explanations, and not as direct analogies.  

The information presented in the coming paragraphs is not the result of an exhaustive ethnographic 
field study; there simply was no time to make detailed, systematic observations alongside our 
archaeological work. Therefore, I do not pretend to be able to offer here a comprehensive overview 
of rural life in the Raganello basin. What I have done to build a reference for our archaeological 
investigations of small-scale agro-pastoralists, is conduct a literature study of ethnographic accounts 
of similar communities in the wider Mediterranean, and combine this with non-systematically made 
observations in Calabria. The justification for this combination of literary and local sources lies in the 
similarities, or cross-cultural laws, that can be seen between the agricultural cycles practiced by non- 
and minimally-mechanized farmers across the Mediterranean, based on arboriculture, farming 
markets, small-scale crop cultivation, and pastoralism. 

                                                            
2 For instance, Hesiod and Columella. 
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Most information about small-scale farming in the Raganello basin comes from our local friends and 
acquaintances. Important sources include Nino Larocca, who has shown us traditional pastoral 
routes along rock ledges, caves, and other places of interest (see also Chapter 2). He was also an 
essential interpreter for the local dialect. Other important sources are Mimmo Zaccaro and Teresa 
Mazzei, who told us much about life in the Contrada Damale in the past 50 years, as well as about 
traditional production modes of cheese, bread, sausage and wine. Similar information was obtained 
from the septuagenarians Ercole and Maria De Noia of Francavilla Marittima, who continue to 
practice small-scale subsistence with their garden, olive yard, and chickens. Maria De Noia also 
informed us about the roads and paths between upland San Lorenzo Bellizi, where she was born, 
and foothill Francavilla Marittima. As a child, Maria frequently covered these paths with mules and 
other animals.  Further sources include the Lucente family, Vincenzo, his wife Catharina and his 
brothers, who cultivate fields in the Contrada Damale. Their knowledge of the local soils, olive 
planting, gardening practices and animal husbandry have been very useful. Information about 
pastoral practices and animal husbandry was obtained from the Pesce brothers of Francavilla 
Marittima. Giuseppe Pesce owns a butchery in town and stables for cattle, sheep and goats in the 
Contrada Damale. Vincenzo Pesce herds his goats, sheep and cattle on the Monte Sellaro. The Pesce 
brothers were born in Pedarreto, near Terra Masseta (FIG. 5.10), and told us much about how the 
family lived here, mainly depending on animal husbandry (and also about the long daily walk to 
school at Balzo di Cristo). In October 2013, during a visit to Terra Masseta, we helped them drive 
cattle down to Balzo di Cristo for the annual separation of the calves destined to be butchered. In 
San Lorenzo Bellizzi, Salvatore Restieri was an indispensable source of information about abandoned 
farmsteads, land ownership, and local paths. Lorenzo Gugliotto and Mariangela Armentano told us 
much about life in San Lorenzo Bellizzi, while Mariangela’s mother told stories about her youth in 
the Maddalena valley. On the Monte San Nicola, we befriended local shepherd Carmine Pirrone, 
who knows every centimetre between his stables near the summit and his family’s agriturismo in the 
Raganello valley. 

8.2 Pre-mechanized farming 
Many studies have been conducted on pre-mechanized farming in the Mediterranean, resulting in 
an extensive literature on technology and tools, land-use regimes and crop yields (overview in 
Halstead 2014). Although there are cultural and ecological differences in different parts of the 
Mediterranean, they share similar geological and climatic backgrounds; therefore, studies of pre-
mechanized farming in the Mediterranean can be seen as covering cross-cultural laws sensu Hodder. 
For instance, the mountainous inlands of Italy have similarities with the uplands in the Balkans or 
Spain; plants such as olive, fig and grape are common throughout the Mediterranean; and average 
summer and winter temperatures are similar between Spain and Greece. Therefore, it is possible to 
study farming practices in Greece to understand land use strategies in Italy. 

8.2.1 Seasonal activities 
Despite cultural differences and local climate variations, pre-mechanized farming in the 
Mediterranean broadly follows the same practices, based on biannual fallow and the use of both 
summer and winter crops. The seasonal activities, based on the extensive Mediterranean 
ethnographic studies of Paul Halstead (2014) and on local observations in the Raganello basin during 
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our research, are summarized in Table 8.1 and visualized in FIG. 8.2. The exploitation of animal 
resources is discussed separately in section 8.5. 

 

Figure 8.2. Agricultural year of pre-mechanized agro-pastoralists. The inner circle describes product processing, the 
second circle animal husbandry activities, and the third circle cultivation activities (W. de Neef; based on sources cited in 
this chapter). 
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Table 8.1. Activities, actors, location, extent and tools in the agricultural cycle of pre-mechanized agro-pastoralists (W. 
de Neef, after Halstead 2014). 

When What Where Who Extent Tools 
October / 
after first 
rain 

Hoeing Usually small plots 
near house; poor 
upland soils 

Pair of adults / 
family 

0.03-0.05 ha / 
day; 1-1.5 ha per 
plough team 

(Stone) hoe / 
mattock (zappa) 

Ard ploughing  Stony soils, slopes, 
lighter soils 

Pair of cattle + 
ploughman 

0.1-0.2 ha / day; 
4-5 ha per cattle 
pair 

Wooden ard; made 
by farmers 
themselves (oak) 

Ard / iron ploughing Heavy soils; valley 
bottoms 

Pair of cattle + 
ploughman 

0.15-0.3 ha / day; 
4-5 ha / cattle pair 

Wooden ard or iron 
plough 

October, as 
early as 
possible 

Broadcast sowing 
(wheat, barley, oats, 
rye) 

  Larger plots, up to 
1 ha; yield ca 150-
250 kg wheat / ha 

 

October, as 
early as 
possible 

‘Dibbling’ / row 
sowing small-scale 
pulse crops (beans, 
chickpea, lentil, 
vetch) 

  Small plots, 
15m2-60m2 

 

January-May Ploughing fallow 
fields 

  4-5ha / cattle pair  

February-
March, 
when crop is 
ankle-high 

Hoeing weeds on 
cultivated fields 

Cultivated fields Usually women 1-8 days / head 
per 800m2 

Handheld pronged 
hoe 

April-May; 
before ear 
emerges 

Weeding cultivated 
fields; uprooting by 
hand or cutting with 
sickle or knife 

Cultivated fields Usually 
women; also 
by herding 
sheep + goats 

0.5-2 days / head 
per 800m2 

Sickle or knife 

April-May Sowing summer 
crops and fodder 
grains on fallow 
fields (beans, lentil, 
bitter vetch) and 
fast-growing varieties 
of wheat and barley; 
usually row sowing 

    

Spring – 
early 
summer 

Milking and cheese 
making 

Milking pens; 
cheese making 
structures 

Usually women  Buckets, baskets for 
cheese, cloth, pots 
for boiling 

End May / 
June 

Reaping; starting 
with pulses; then 
barley, followed by 
wheat and oats; 
binding with cereal 
straw; manual 
uprooting; cutting 
with blades, sickles 

 Families; 
sometimes 
labour division 
(reaping + 
binding) 

0.1-0.2 ha head / 
day 

Blades, sickles; 
clamps  

June Threshing, 1-2 days 
after reaping (for 
drying) 

Family-owned 
threshing floor; 
usually near house 

One person + 
cattle / 
donkeys / 
mules (2-5); or 
manually 

A few hours on 
hot days (dry 
grain); few days 
when cloudy / 
cool 

Threshing floor; 
sledges or rollers; 
flails and sticks 

Winnowing 
(separating the chaf 
from the grain by 
throwing it up in the 
air; the chaff blowing 
away; followed by 
raking and sieving) 

Threshing floor Usually males 
for throwing; 
men + women 
sieving; 
women + 
children 
brushing 

 Wooden or iron 
fork; steady breeze; 
coarse woven sieve 
with 6-10mm 
apertures 

End of Haying  Grassland Usually males  Blades; wooden 
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summer fork 
September Grape and olive 

harvest; wine and 
olive pressing 

Vineyards and 
oliveyards 

Whole families Vineyards: a 
couple of days; 
olive yards: 
depending on 
amount of trees, a 
couple of days to 
weeks 

Baskets and knives; 
nets, sticks, ladders, 
crates 

October Separating young 
animals for slaughter 

Animal pens Whole families Usually one day  

All year Storage of grain; fine 
sieving for human 
consumption during 
the year 

At home or storage 
building 

Household Variable Wooden/ stone 
chest; fine sieve 
with 2-2.5mm 
apertures 

Storage of grain ears 
(spelt, emmer) for 
sowing 

Granary (raised); 
subterranean 
storage in huts or 
enclosed field; 
usually away from 
house to avoid 
moths and pests 

Household Grain may be 
stored 
underground for 
2-3 years 

Sacks, baskets; dug-
in storage vessels 
or pits (1-1.5m 
wide, up to 3m 
deep) cut into 
natural soil, lined 
with stones or 
plaster, covered 
with stone or cloth 

Grinding grain for 
consumption 

At home Usually women 3 hours / day to 
produce 2kg 

Saddle quern 

Winter Clearance Woodland; maquis Usually men 0.33 ha / 40 man-
days 

Fire; axes; pull + 
transport animals 

 

8.2.2 Production and intensity 
The intensity of pre-industrial farming depends on resources, technology, and required crop yield. 
Farming is worthwhile only if it yields enough produce to live on, and strategies are directed at this 
one goal. Based on interviews with pre-industrial Mediterranean farmers, estimated crop 
consumption of a household of five people would be 1000-1500 kg. This equals the yield of 
approximately 1-1.5 hectares of agricultural field, an amount which may have been feasible also in 
pre- and protohistory (Bogaard 2004: 43). Assuming that most cultivation takes place within walking 
distance of the homestead, the concept of small-scale ‘gardening’ agriculture seems more likely for 
Neolithic and Bronze Age farmers than traditional extensive cultivation known in the sub-recent 
Mediterranean past. However, in both systems the household was the unit of production: 
agriculture in both prehistoric and pre-mechanized farming seems to have been predominantly 
focused on household subsistence, with occasional surpluses usually stored as a buffer for bad years. 
Pre-industrial farmers sometimes cultivated cash crops aside from their own subsistence 
requirements, to obtain extra income.  

Not much is known about formal land ownership in pre- and protohistoric times. Bogaard hints that 
long-term, labor-intensive crop husbandry as seen in the archaeobotanical record may be the result 
of stable use rights to cultivated plots (2004: 164). Even if this is the case, the survival of pre- and 
protohistoric farming communities would have depended more on collective strategies than single-
household subsistence. Poor harvests can only be overcome by support of a larger group, and some 
activities require collective energy, such as the construction of large enclosures, terraces, and the 
maintenance of paths and irrigation channels (Halstead and O’Shea 1989). Furthermore, keeping 
cattle may have been beyond the means of a single Neolithic or Bronze Age household, but would 
have been possible for a village. 
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8.2.3 Ploughing 
The introduction of the wooden ard has been interpreted by Andrew Sherratt (1981, 1983) as part of 
a ‘secondary products revolution’ that took place sometime during the 4th and 3rd millennium BC. 
Where early Neolithic cultivation was focused on small plots on rich alluvial soils, worked with sticks 
and hoes, the introduction of the ard allowed the cultivation of marginal areas. As a consequence, 
Neolithic communities were able to exploit larger areas and produce surplus. According to Sherratt 
this would have led to increased social inequality, but this has been challenged on several grounds 
by Paul Halstead (2014). Apart from circumstantial evidence for the use of the ard in early Neolithic 
Crete (Isaakidou 2006, 2008), he points out that the ard was not used in the recent Mediterranean 
past to cultivate marginal areas, because boulders, steep slopes and natural obstacles slows down 
cultivation. Furthermore, the use of the ard greatly depends on the ability of households to feed 
working cattle: a pair of cattle needs cereal straw from about 2ha to survive the winter (Halstead 
2014: 51). The limited presence of cattle bones in excavated Neolithic contexts therefore suggests 
that pulled ploughs occurred at best occasionally. For Bronze Age central Italy, Minniti (2012) 
showed that cattle are present in most studied contexts, but appears to decrease in favor of 
ovicaprids towards the LBA; she indeed documented pathologies in cattle bones that suggest that 
they were kept for workforce (see also Chapter 2). In any case, the maintenance of cattle may only 
have been worthwhile if it served a small community rather than a single household. If this is true, 
the ard may even have had an effect opposite to social diversification: namely, to integrate 
communities and forge economic ties. Indeed, the bone record from the (admittedly small) samples 
from the RLPI test pits include low percentages of cattle (section 5.3.4). 

Systematic Metal Age land division is known in other parts of Italy, and there is clear evidence for 
planned agricultural plot management in the Chalcolithic and EBA, especially in the well-studied 
Bronze Age landscapes of Campania. At the US army base near Gricignano in the plain north of 
Naples, some 60 hectares of agricultural land covered by the Avellino eruption of Mount Vesuvius 
(ca. 1900 BC) was investigated recently. The excavated remains consist of plough furrows, drainage 
ditches, low banks, and cart tracks (Saccoccio et al. 2013). Similar but less extensive EBA land 
systems were recorded at Palma Campania (Albore Livadie et al. 1998), Acerra / Spiniello (Langella 
2003), and S. Paolo Belsito / Montesano (Albore Livadie et al. 2007). Saccoccio et al. compared all 
available data on land systems in the plain of Campania, and conclude that while all systems consist 
of elongated fields separated into small strips by gullies, there is no standard area measure or plot 
width (at Gricignano 55 to 63 m), and local communities seem to have adapted plot sizes to their 
specific cultivation regimes (Saccoccio et al. 2013: 89).  
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Figure 8.3. Replica of prehistoric wooden ard in use at the Butser Hill experimental archaeology center (photo 
structuralarchaeology.blogspot.com, accessed 9 December 2015). 

8.2.4 Fertilization and optimizing yields 
Before the introduction of fertilizers, traditional Mediterranean agriculture applied a system of 
winter cereals and cultivated fallow, to allow fields to regenerate after one or more years of 
cultivation. Tillage of fallow fields is necessary to control weeds and to allow the intake of water. 
Rotation regimes vary for altitudes and soil types: alluvial soils in valley floors are usually more fertile 
and require fewer fallows, whereas stonier, thinner soils require a longer rest. To increase fertility, 
farmers added silt, household waste, ash, and dung onto fields, but the effects were not always 
positive: dung for example may carry unwanted weed seeds. Exceptionally dry seasons may lead to 
‘burning’ of crops, whereas in excessively wet seasons manure may cause ‘overfeeding’ of crops. 
Overfeeding and excessive growth can be countered by grazing, which explains why livestock was 
important to farmers apart from providing manure and work power. 

Different crops do better under different circumstances. Rye is a favored crop at higher altitudes; 
rye, barley and einkorn have reasonable yields on poor soils, whereas barley does well in arid 
regions. Opportunistic farming, in which crops are grown in patches between fruit trees, olives or 
vines, has a lower yield because grain ripens slower in the shade. This characteristic of what is often 
called ‘Mediterranean polyculture’ thus does not lead to maximum crop yields, and is therefore not 
applied universally. 

8.2.5 Storage 
Household agricultural practices were aimed at producing enough food to maintain a family for a 
year. Therefore, not only maximizing the yields was of great importance, but also the storage 
facilities. Grain for direct use is usually stored in the house, in sacks, baskets, or chests, but long-
term supplies and sowing grains were stored elsewhere. Stored foodstuffs are susceptible to various 
sorts of infestations; and special tactics are used to minimize these. Weevils and mould can be 
countered by ventilated storage, for instance in raised granaries protected against rodents by stone 
slabs on the pillars and detached stairs. Subterranean storage in pits or dug-in jars has the 
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advantages of air-tight sealing (using a layer of ash and dung) and low temperatures. This method is 
used for different types of grains, but also for nuts, oil and fruit.  

Farmers in different parts of Greece told Halstead that 1-1.5 tons of grain are needed to sustain a 
family for one year, including some safety margin for bad harvests or storage loss. This implies that 
1300-3000 litres of dry storage capacity are needed, depending on whether the stored grain is 
‘naked’ or hulled (Halstead 2014: 162). This estimate is confirmed by observations of domestic 
storage facilities in early twentieth-century Crete, where single households on average had 
capacities of up to 2200 litres. More recent ethnographic studies of storage among farmers on Crete 
show that households had pithoi (storage vessels) with capacities varying between 150-450 kg. 40% 
of these vessels were used to store olive oil, while in 30% of the observed vessels pulses and cereals 
were kept. Cereals were also stored in wooden rectangular boxes, pits dug into the floor, or large 
underground silos. Other applications of pithoi were the storage of water, clay and inorganic 
commodities such as tools and clothes (Christakis 2005: 65-66).  

8.2.6 Processing 
Grinding grain to make flour for consumption is a time-consuming task. The wheel quern was 
introduced around 500 BC; before that the simple saddle quern was used. Experiments with this 
common pre- and protohistoric tool in Egypt suggest that up to three hours are required per day to 
produce two kilos of flour (Samuel 2010: 464), with which four small breads can be baked - probably 
enough to feed a household. This labour-intensive process would have placed large restrictions on 
the amount of grain a household is able to process after harvest: the ‘daily grind’ becomes a 
bottleneck among all other tasks in the agricultural process. Although querns found in pre- and 
protohistoric contexts indicate that flour was regularly and widely used, it is likely that grain was also 
consumed as groats in porridges (Halstead 2014: 183).  

 

Figure 8.4. Abandoned farm in the Valle della Vite, seen from the Crinale Terra Masseta (for location see FIG. 5.10). Left 
of the drystone buildings a typical round threshing floor with shading tree can be seen. 
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8.2.7 Location preferences, facilities and infrastructure 
Ethnographic data and interviews are useful to understand the location choices and preferences of 
small-scale agro-pastoralists. Even if the ethnographic analogy between pre-mechanized farmers in 
northern Calabria and their pre- and protohistoric predecessors is only valid because they cover the 
same topographic area, much can be learnt from the small farms and abandoned farmsteads which 
can be found here.  

One of the striking characteristics of the Raganello basin is that there are small, often abandoned 
farms everywhere, even in the remotest corners. These usually consist of small drystone buildings 
with one or more sheds or stables. Usually, even the smallest farm has its own threshing floor 
(Italian aia), which testifies to a subsistence strategy in which each household processes its own 
grain. Next to the threshing floor is usually a large tree, which provides shade during threshing (FIG. 
8.4). According to Nino Larocca and Salvatore Restieri, only the poorest households did not have 
their own threshing floor, and had to use richer families’ facilities in exchange for labor. The broad 
presence of sub-recent small subsistence farms in the Raganello basin can be deducted from the 
ubiquitous presence of threshing floors in the cadastral maps of San Lorenzo Bellizi. These maps 
show that, except for the steepest mountain slopes, basically the whole basin was inhabited and 
exploited in sub-recent times. 

 

Figure 8.5. Rural life in the uplands. Left: cattle in the pastures at Sant'Anna, April 2013; right: abandoned threshing 
machine in Contrada Santa Venere, April 2013. 

According to Mimmo Zaccaro, the poorest families in the Contrada Damale lived close to the 
limestone rock face of Serra del Gufo, where the soils were stoniest and most difficult to till. Richer 
households lived further away from the mountain, near the lighter soils. Nino Larocca showed us the 
Grotta della Camastra, in the Serra del Gufo south slope, which was used as the residence of one of 
the poorest families – those which could not afford a house or land. In the cave, Larocca had found 
an adjustable wooden hook to hang cooking pots above the fire, a camastra, a typical household 
commodity (FIG. 8.6). 
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The present-day inhabitants of the upland valley still practice 
seasonal migration, if on a limited scale. Most farming 
families own two residences: a permanent one near the 
Raganello river in the lower part of the valley, and a summer 
one higher up in the mountains, near the high plain of St. 
Anna. The permanent residence is near the arable fields, 
while the summer residence lies near the summer pastures. 
The summer buildings include stables and milking pens. 
Selected summer fields are also used as grassland for hay. In 
July 2014, I visited the highland residence of the Perrone 
family at the foot of La Falconara, with Salvatore Restieri to 
ask permission to work at site RB073. Mr Perrone had limited 
time to talk to us, because he and his team of day laborers 
were busy setting up fences around the hay fields. Near the 
Perrone summer residence, we also found the ruins of a small 
farm with a threshing floor during the April 2013 fieldwork at 
Trizzone della Scala (for location see FIG. 5.6). While most 
present-day farmers do not live year-round at this altitude 
anymore, the presence of ruins reveals that sub-recent small 
subsistence farmers resided and cultivated fields here. This 
illustrates that even though winters can be hard and cold in 
the Maddalena valley, it is possible to live there permanently.  

Historical maps of Calabria reveal that before the 
mountainous inlands of the Pollino chain were made 

accessible for motor vehicles, there were numerous paths, mulattiere (mule tracks), hollow roads 
and drove roads throughout the uplands and mountains. These tracks form a dense infrastructure 
and allow high mobility throughout the uplands, but also require community effort to maintain them 
(FIG. 8.7, left). Many of these tracks are still in use, while other routes are progressively abandoned. 
For instance, the path leading from the Contrada Damale to the Santa Maria delle Armi sanctuary on 
the Monte Sellaro, a prominent track on the 1953 IGM topographical map, is now overgrown and 
can hardly be found. The abandonment of this important pilgrimage route, is the logical result of the 
new tarmac road via Cerchiara. On the other hand, the route to Terra Masseta and Sant’Andrea is 
still in frequent use, most notably by the Pesce family who herd their livestock on the mountain. By 
interviewing local shepherds, Nino Larocca was able to reconstruct many traditional pastoral routes 
into the mountains, some of which cross spectacularly steep terrain and narrow rock ledges. The fact 
that he found Metal Age impasto fragments on some of these remote banks and ledges, for instance 
at site RB164 ‘Tartarèje’, indicates that they were also accessible and used in protohistory. 

Figure 8.6. The ‘camastra’ found by Nino 
Larocca in the Grotta della Camastra, April 
2013. 
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Figure 8.7. Sub-recent path maintenance at the Scala di Barile in the upper Raganello canyon (left); site RB164 on the 
Tartarèje rock ledge, with view towards the north across Santa Venere (right), both April 2013. 

8.3 Common domesticates and their exploitation 

8.3.1 Cattle 
Protohistoric cows were smaller than present-day ones, and modern breeds of cattle are improved 
for specific resources such as milk. Unimproved domesticated breeds lactate little more than enough 
for a calf, and culling a calf usually stops lactation. Therefore, in unimproved breeds the calf needs to 
stay next to the cow in order to be milked, and even then the obtained amount of milk is small 
(Greenfield 2005: 15). Improved and modern breeds continue to lactate without a calf, and produce 
more. It is uncertain when such improvements took place, but it is unlikely that they already 
occurred in protohistoric breeds. This implies that cow milk was only available during a short period 
in spring. 

Meat, workforce and manure are likely to have been other important reasons for cattle herding. In 
pre-industrialized communities, cattle were important for ploughing, threshing and manuring, and 
therefore kept as cherished assets3. Cattle under the yoke require extra fodder. Ethnographic 
studies show that in pre-mechanized Mediterranean farming communities, cattle were only 
foddered when they tilled or threshed (Halstead 2014).  

8.3.2 Equids 
Horses, donkeys and mules are useful for transport but less suitable for ploughing and threshing, 
and in contrast to cattle they need extra fodder throughout the year. Moreover, since equids have 
only one stomach, they can process smaller amounts of fodder than ruminant animals such as cattle, 
sheep and goats. Equids can process a maximum of 2.5% of their body weight per day, in small 
portions fed during the day, whereas goats can process 4% of their body weight in 3-4 hours. Their 
single stomach also makes equids sensitive to low quality fodder: they are susceptible of colic if fed 
poorly. Their sensitive metabolism and high maintenance probably explains why equus caballus only 
occurs minimally in protohistoric contexts, and only in the richer recent households.  

                                                            
3 The octogenarian mother of Mariangela Armentano, a friend in San Lorenzo Bellizzi, told me in November 
2013 that cows “were part of the family”. They were expensive and not everyone could afford to maintain 
one; if you had one, you took extra care. Each cow had a name and they were not eaten. 
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The horse was introduced in the central Mediterranean at the end of the Neolithic, and became a 
standard domesticate during the Bronze Age. Horse figurines with vessels on their backs or in chariot 
groups are known from the Eastern Mediterranean from the 12th century BC onwards, indicating 
their use for transport and traction (De Neef 2012). The 10th century BC horse figurine from site 
RB228 in the Contrada Damale and fragments of chariots in Broglio di Trebisacce indicate that these 
usages were also common in LBA southern Italy. However, equids are usually only marginally 
present in zoological samples from BA excavations (Elevelt 2012). 

8.3.3 Ovicaprids 
Sheep and goats are stable components of nearly all past agricultural systems in the Mediterranean. 
They are a source of animal fat from milk and meat, but also of important secondary products such 
as wool, horn and manure. Furthermore, sheep and goats are useful for weeding and grazing young 
cultivated crop. Ovicaprids, especially goats, are low-maintenance animals which can be fed on poor 
quality shrubs in marginal areas, which allows making use of very steep slopes. On the downside, 
because they can process large amounts of plants in a short time (up to 4% of their body weight in 3-
4 hours), goats cause soil erosion if kept in a single place for too long. For this reason, the Mussolini 
government attempted to counter soil erosion and exhaustion in Italy by raising a ‘goat tax’ in the 
1920’s and 1930’s, depriving many poor households in southern Italy of their only source of animal 
fat (Barker 1995). 

The exploitation of secondary products from ovicaprids does not seem to have been a primary 
economic strategy in the central Mediterranean until the LBA (Greenfield 2005). Veenman (2002, 
see discussion below) sees cattle as the predominant livestock in Bronze Age contexts, gradually to 
be replaced by ovicaprids from the Iron Age onwards; however, this conclusion is confirmed by 
recently published analysis by Minniti and De Grossi Mazzorin who see changed exploitation regimes 
after the MBA (Minniti 2012; De Grossi Mazzorin 2012; see also section 2.3). Archaic sheep breeds 
did not carry a woolly coat such as their present-day counterparts, and it is generally accepted that 
the domestication and keeping of sheep in prehistory was not inspired by wool (Ryder 1983, 1987; 
Flannery 1967). Wild sheep in Corsica, direct descendants of prehistoric sheep introduced here in 
the 5th millennium BC, do have a soft wool-like layer underneath a hairy overcoat (Greenfield 2005: 
15), but this yields only very small amounts of workable material. When the wool mutation in sheep 
occurred is uncertain; the earliest representations of woolly sheep date to the Uruk phase (ca. 4000-
3100 BC) in the Near East, and in Europe to the Chalcolithic. Evidence for wool processing in the 
shape of ceramic spindle whorls occur in Italy from the Neolithic onwards (Gleba 2008: 104; 
Bazzanella et al. 2003), similar artefacts such as spindles in perishable materials (bone, wood) are 
known from Bronze Age settlements (Gleba 2008: 101). Nevertheless, goats and hairy sheep 
provided hides and leather much as they did in pre-industrialized communities. Archaeological 
evidence for hide and leather working comes from use-wear traces on lithic scrapers; such evidence 
is also present at rich upland site RB121 and tentatively dated to the Neolithic (section 5.3.4; FIG. 
A.90 in Appendix 1). 

Milk was probably the most important secondary product from ovicaprids in central Mediterranean 
pre- and protohistory. Sheep and goats produce more milk per body mass than cattle, but as in 
cattle, archaic breeds needed a milk-ejection reflex to produce dairy. This reflex comes from the 
smell and/or suckling movement of the true offspring (Tani 2005), therefore it is important to raise 
the lamb. The importance of lamb raising for traditional herd managers can be seen in the presence 
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of separate pens for pregnant animals or those with offspring in winter pastures: the end of winter, 
usually February or March, is lambing season. While in present-day and sub-recent Italy some sheep 
breeds are kept especially for their high milk or wool yields (Mason and Dassat 1954), the high value 
of very young lamb meat, abacchio, also makes herding worthwhile (Barker 1995).  

Breeding season is at the end of summer, and usually takes place in controlled, fenced-in 
environments to ensure that most ewes and nannie-goats are impregnated. In the Piedmont study 
of Mason and Dassan in the 1950’s, several farmers took their ewes to the owner of a ram and left 
them there for about a month. The ram impregnated 40-60 ewes of different owners in one season, 
after which it was usually slaughtered (see also section 8.5). 

8.3.4 Pigs 
Pigs are omnivores and can be kept with an opportunistic feeding strategy, but with their single 
stomach they can only take in small amounts of food over a longer period. Although they are usually 
herded over smaller distances than cattle or ovicaprids, pigs are quite mobile animals that can cover 
up to 10 km a day. Since they can eat leaves, nuts, and twigs, herding in forests is a common practice 
that allows exploiting woodland near settlements. 

In past and present alike, pigs are not kept for secondary products. Animal lipids and protein from 
meat is its main product, with the additional gain of skin for leather. Although cattle and ovicaprids 
in general provide the majority of bone material in most Italian protohistoric settlement contexts, 
pigs are a stable component. For protohistoric Greek communities it has been argued that pig meat 
was only consumed at special occasions (Halstead 2011). In present-day Calabria, people usually buy 
a pig for butchering in the autumn or winter, when it is well-fed. The whole animal is then processed 
into conservable foodstuffs, such as dried meat and sausages, whereas parts such as feet, nose and 
ears usually end up in soups. Bone marrow was and is a valuable source of energy, both as a reliable 
food source of animal fat with high calorific value, and as a craft resource, for instance for 
waterproofing and lighting (Outram 2011: 401). 

8.4 Livestock management and pastoralism 
Although both prehistoric farming societies and pre-industrial Mediterranean farmers seem to have 
depended mostly on crops for subsistence, the availability of animal fat and protein was crucial for 
group survival. Fats can provide up to 225% of energy compared to equal amounts of carbohydrates 
or protein, and therefore are highly valued in communities with unstable food resources (Mulville 
and Outram 2005). Therefore, livestock played a vital (if subsidiary) role in the economic systems of 
prehistoric and pre-industrial farmers, as can be seen from the zoological records of excavations as 
well as from ethnographic observations and interviews. Furthermore, animals provide important 
secondary products such as wool, leather, horn, rennet and traction power.  

Much has been written about the ‘secondary products revolution’ since the model was introduced 
by Andrew Sherratt in 1981. It describes the pivotal period in prehistory when animal exploitation 
for meat (the primary carcass product) was broadened to animal husbandry focused on renewable 
products (secondary products such as wool, milk, manure). Sherratt places this moment in the 4th 
and 3rd millennia BC, starting in the advanced Neolithic societies of the Near East. In the 35 years 
since he proposed his model much zoological data has become available to support his theory, but in 
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recent years, new analytical methods have produced data that problematize the chronology. An 
important argument for placing the second product revolution earlier in time comes from milk. 

Milk is a steady source of animal lipids, vitamins, minerals and protein (Jensen 1995), all elements 
that the human body needs to regenerate. Animal fat is vital as a direct, concentrated source of 
energy and the controlled access to animal fat through dairy can be seen as a revolutionary 
improvement which allowed sustaining larger groups. Recently, the introduction of milking has been 
placed back to the 7th and 6th millennium BC in North-western Anatolia, on the basis of animal 
lipids from milk in early Neolithic cups of cattle herders living near the Sea of Marmaris (Evershed et 
al. 2008), while milk lipids have been attested in ceramic strainers in northern Europe already in the 
6th millennium BC (Salque et al. 2013). This implies a genetic adaptation for lactose tolerance. Years 
before Sherratt coined the term secondary products revolution, this genetic adaptation was already 
placed in the Neolithic (McCraken 1971). The early evidence for dairy exploitation in different parts 
of Europe and the early genetic adaptation makes it plausible that dairy products were 
systematically exploited by pastoralists and agro-pastoralists from the Neolithic onwards. 

8.4.1 Pastoral strategies 
Generally speaking, there are three strategies for animal husbandry. The first, simplest of these is 
small-scale herding within a mixed farming economy, based on integration of herding within the 
plant cultivation cycle such as described in section 8.2.2, adding to a local and self-sufficient 
subsistence strategy. The other two strategies can be called ‘pastoral’ and depend on moving the 
animals between different parts of the landscape, either at short or long distances. Veenman (2002) 
defines ‘pastoral communities’ as those in which shepherds and herdsmen form the nucleus of the 
community, and in which more than half of the subsistence products is of a pastoral origin. 
Pastoralism in Italy and the Mediterranean usually involves sheep and goats. 

Barker (1991, 1995) distinguishes two broad systems of pastoralism in pre-industrial Italy: pastorali 
stanziali and transumanti. The first consists of short-distance herding during the day, with the 
animals staying in stables (stanziali) or enclosures overnight. The maximum distance from the 
homestead is a couple of days, and the maximum elevation difference between the homestead and 
the highest pasture is 800m. Such pastoralism is locally or regionally organized and based on 
seasonal routes from a central place into the uplands. Transumanti on the other hand cover 
elevation differences of more than 1200m and several hundreds of kilometers, and are usually away 
from home for several months4. A good example of the second strategy is the Medieval Dogana 
delle Pecore in southern Italy, in which thousands of animals were moved annually between Apulia 
and the Maremma coast in Tuscany. Such large-scale transhumance is based on secondary products 
exploitation and requires a well-organized society to regulate access to pastures and provide a 
market for the products.  

For her PhD research on pastoral land use during the first millennium BC in the Agro Pontino, 
Salento and Sibaritide, Froukje Veenman analyzed 106 characteristics of 38 historical and recent 
pastoral societies in the Mediterranean, Africa and the Middle East (Veenman 2002). She concluded 
that there are no clearly separate forms of pastoralism. However, a number of statistical correlations 
between characteristics could be pointed out (Veenman 2002: 28). 

                                                            
4 Similar classes are made by Reinders (1996) and Veenman (2002). 
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1. There is a correlation between migration distance and specialization. In Europe, pastoralism 
is part of a sedentary society and pastoralists have close social ties with farmers. 

2. Seasonal specialization, such as weaving in October, and associated territories are correlated 
with permanent housing and no migration. Sedentary pastoralists have much control over 
the life-cycle of their animals: lambing usually occurs in February, which means that mating 
is controlled; shearing is in June, cheese-making in May-August, and culling happens all year 
round. 

3. Less sedentary groups than (2) show a broader range of economic activities, such as 
dependence on hunting, keeping pigs for meat, cattle for herding, and charcoal burning. 
Such groups are also associated with shrines along pastoral routes and non-permanent 
stables. 

4. Long-distance transhumance appears to be correlated with a central government: attributes 
such as shearing during travelling, control of winter pastures and annual payment to 
shepherds are indications of centralized organization. Halstead (1981) argues on the basis of 
these attributes that long-distance transhumance did not exist in the Bronze Age, because 
this period lacks central authority. 

5. Some pastoralists form strong social bonds, and separate social groups. This can be seen in 
attributes such as the communal use of milking pens, shrines along pastoral routes, shearing 
in winter pastures, associated activities such as charcoal burning, and keeping of horses.  

With these broad attribute correlations in mind, Veenman analyzed bone samples from different 
archaeological sites in Central Italy, Calabria, and Apulia in order to interpret pastoral strategies at 
each of them. She observes a general trend in which cattle is most dominant in Bronze Age contexts, 
probably related to a focus on traction for ploughing, and declines during the first millennium BC. 
Furthermore, there is a trend towards specialization in the second half of the first millennium BC in 
the Agro Pontino and the Salento peninsula: emerging long-distance transhumance in the first region 
and livestock farms in the second.  

 Figure 8.8. Goat herd on the Timpa Sant'Angelo, September 2014. 
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For the Bronze Age in all three regions, Veenman suggests that mixed agriculture based on both 
cultivated plants and small-range animal herding was most likely. Animal resources provided a 
subsidiary part in the subsistence and economy; therefore, these societies cannot be defined as 
purely ‘pastoral’. However, it should be noted that her analysis of the Bronze Age levels is based on 
only a small number of contexts, all of these from large settlements. For the Iron Age contexts in her 
study, Veenman concludes that pastoral strategies may have been more specialized than in the 
Bronze Age, but that fulltime shepherds did not yet exist. The bone samples from Iron Age contexts 
in Francavilla Marittima and L’Incoronata (Basilicata) show signs of short-distance travelling between 
a permanent residence and summer pastures at higher elevations (Veenman 2002: 141): untypically 
for Iron Age settlements, sheep/goats form the largest component of the bone assemblages 
(respectively 46% and 43%); kill age in Francavilla is mostly between 18 months and 4-5 years. This 
implies that ovicaprids were kept for secondary products and herded in the hinterland of these sites. 

8.4.2 Livestock management 
Strategies for management of livestock depend on the reason for keeping the animals. This involves 
butchering at different ages to optimize the herd’s yield, but also introducing new animals to avoid 
inbreeding. This last point has been stressed as a reason for maintaining exchange networks 
between protohistoric communities (Barker 2005; Halstead 1992, 1996).  

Both for primary and secondary products, female animals are the most important component of the 
herd. Usually, most male animals are butchered and consumed when young. In the Piedmont, 
Mason and Dassat recorded that lambs which were not needed for breeding were slaughtered when 
they were approximately 3 weeks old, while rams were usually only used for breeding in the same 
year they were born (1954: 199). In the Swiss Alps, ethnographer Maamar (1994) observed that 
most female goats are butchered at an age of 4 years, when they produce less offspring and milk. He 
also observed that Swiss farmers keep cattle and pig herds relatively small to maintain the 
equilibrium between maintenance costs and yields. Mason and Dassat observed in the Piedmont 

Figure 8.9. Traditional summer stable in the Monti Lepini, central Italy, September 2008. 



202 
 

during the 1950’s that ewes were culled at an average age of 6.7 years, after 5.5 years of 
productivity (1954: 203). They recorded a steep increase in milk yield in the first 3 life years, and less 
after the sixth year. The wide variation between livestock strategies was already pointed out by 
Veenman’s study of 106 pastoral societies (2002). 

Herd management and the procurement of secondary products such as dairy (see also section 8.3) 
requires some sort of control over roaming livestock. In archaic animal breeds, females only lactate 
when their own offspring is nearby. This means that if dairy procurement is a prime aim of livestock 
keeping, the herd should be accessible, controlled, and protected against predators during the 
period when the young are small. In the Piedmont sheep study of Mason and Dassat, this period is 
30-45 days, depending on the lamb’s weight. In archaic breeds, such as can be supposed present in 
the Italian Bronze Age, this is the short time frame in spring during which animals can be milked. This 
is also the period for shearing, which usually takes place in spring or early summer when the new 
coat appears (see section 8.3.3); the cold shock often seen in recently sheared animals requires extra 
shelter (Dýrmundsson 1991: 41). After the first 1.5 months, the young are usually weaned and 
selected, after which the herd can be taken to pastures further away. The procurement of secondary 
products, which thus occurs mainly during spring and early summer, requires specific structures for 
herd keeping, product processing and temporary storage (FIG. 8.9). In the Raganello basin, such 
traditional herding structures are preserved on the top of the Timpa Sant’Angelo (a ‘cheese making 
hut’ according to Nino Larocca) and at Mandroni di Maddalena, were site RB130 is located: the 
mandroni are corrals in which animals can be gathered (FIG. 8.10).  

  

Figure 8.10. Measuring the enclosures at Mandroni di Maddalena, April 2012. View to north. 

Feeding livestock requires a certain level of logistics related to available food sources, the animals’ 
life cycle, mobility, and procurement of their secondary products. As was discussed in section 8.3, 
different animals have different requirements and sensibilities. Sheep and goats are low 
maintenance animals, but they require a high mobility to avoid overgrazing and erosion. Therefore, 
herds of ovicaprids are likely to cover greater distances while herded than other common 
domesticates, and cover remote areas. This wide range is less likely for cattle, pigs and equids. 
Equids are highly mobile but require steady access to good quality grass, which limits their feeding 
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range. Cows and pigs are less selective feeders but are also less mobile. If the Bronze Age inhabitants 
of the Raganello basin practiced seasonal migration between summer and winter habitations, it 
seems likely that they moved into the uplands and mountains with sheep and goats, but not with 
less mobile animals. The zoological samples from the test pit at rich upland site RB130 confirms this, 
with a majority of the bone sample identified as ovicaprid. If seasonal migration indeed dominated 
the annual cycle, we could also expect a larger component of the less mobile livestock in the lower 
parts of the landscape. 

 

Figure 8.11. Hay stack in the Monti Lepini, Central Italy, September 2008. 

 Seasonal movement or ‘vertical transhumance’ (Barker’s transumanti stanziali, see above) between 
summer and winter grazing grounds is common among most livestock holding communities who 
need to be careful about overgrazing their settlement catchments. Such communities have a certain 
roaming range to provide the necessary calories to maintain their livestock. This range depends on a 
number of variables, including viability, distance, grazing potential, available water, and the 
infrastructure needed to obtain secondary products. The capability to preserve perishable secondary 
products is therefore an important factor in the access of remote areas to livestock herders, a point 
which is further discussed in section 8.5. Well-known seasonally oriented systems include the 
specialized almwirtschaft common in the Alps, where cattle are moved between high altitude 
summer pastures with milking pens and valley bottom winter stables (Carrer 2012, 2013; Walsh and 
Mocci 2011).  

In winter, livestock is kept or herded near the permanent or winter residence, which may require 
extra fodder. In pre-industrialized farming communities, winter fodder usually consists of hay which 
was harvested and stored during the previous summer. Haying is logistically complex since it 
depends on a number of factors which are hard to predict or organize. Hay with the maximum 
caloric potential consists of grass of which the leaves are fully grown, but whose gemmae have not 
fully matured. This occurs during a short time frame of 2 weeks, usually at the end of summer. 
During this short window, all available grass should be cut and left to dry, which requires 
considerable manpower. In small communities, this means that all fit people are required to help out 
in order to obtain the caloric optimum. Drying usually takes several days to several weeks, 
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depending on climate, and is difficult because an ideal level of dryness needs to be reached: the 
gemmae should not be completely dried out, yet the grass should not be humid since this can lead 
to smoldering and even fire in storage. Storage involves indoors spaces or outdoors piles, depending 
on climate and volume. Grassland and forage management is a distinct part of livestock-based 
farming strategies, and we would thus expect Bronze Age agro-pastoralists to exploit grasslands for 
hay. So far, we have no evidence for Metal Age grassland management in the Raganello basin, but 
ethnographic parallels reveal that haystacks are common in non-mechanized upland farming 
communities (FIG. 8.11). Further botanical research of Metal Age occupation layers is needed to 
assess what types of fodder was used and how it was obtained. 

8.5 Animal Products 

8.5.1 The hard cheese revolution 
In order to have a stable source of dairy, additional modifications are needed as milk is only available 
during part of the year. Archaic breeds of cattle and ovicaprids usually lactate in the late winter and 
spring. Medieval farmers in the UK are known to have manipulated the period of calving to the 
autumn, so that they had milk over winter (Thompson 2005). However, the major innovation in this 
respect is the discovery of hard cheese making, which not only makes dried out dairy available year-
round, but also allows extracting more dairy than immediately needed by the household. This in turn 
allows the exploitation of both larger herds and areas further away from home, since dried out dairy 
can be kept and transported over large distances5.  

Although modern cheese technology has turned into a science, as can be seen in the thick-as-a-brick 
handbook by Kammerlehner (2009), archaic cheese making is relatively simple. It is based on the 
coagulation (clotting) of milk due to lactid acid bacteria activity in warm environments. This process, 
called ‘curdling’, can be sped up by heating the milk. The acid gel which forms as a result of this 
process consists of whitish liquid, ‘whey’, and a firm gel of clotted protein molecules (casein) called 
‘curd’. The separation process can be improved by sieving the coagulated milk through wicker 
baskets or perforated pots (FIG. 8.12). The curd can be consumed directly as ‘fresh cheese’, ‘cottage 
cheese’ or ‘quark’, all of which do not require extra additives such as rennet. The whey itself can also 
be consumed, and is sometimes used as a basis for whey cheese such as Italian ricotta. 

The coagulation process can also be accelerated by natural additives such as rennet or vegetable 
extracts. Rennet is a complex of enzymes found in the fourth stomach of young ruminant mammals 
which allows them to digest their mother’s milk by curdling the casein. The most active enzyme in 
rennet, chymosin, is only present in young, unweaned animals. The discovery of this may have 
induced a different strategy for their exploitation: the primary product meat may have been 
important, but rennet harvest could have become a main goal for butchering this age group. This 
evidently requires herd management and planning, as mammal rennet can only be accessed during a 
couple of months in spring, while milk is only available when other young animals are still suckling. 
Animal rennet can be extracted and stored by drying and slicing the stomach, followed by soaking it 
in salt water or whey when needed. The solution can then be used for coagulation. Coagulation 
                                                            
5 The importance of hard cheese to prehistoric agro-pastoral societies was recognized first by Mark Pearce, 
who discussed the issue during the 2011 EAA conference. This conference paper will be published in April 
2016. 



205 
 

Figure 8.12. Teresa Mazzei shows a canestro, a 
traditional cheese form made of reeds, in Francavilla 
Marittima, July 2015.  

properties are also found in a number of plants: the fig tree, wild artichoke, thistles (Tamime 2008: 
158), and dried caper leaves.  

Natural quark is difficult to conserve, but rennet 
cheese can be stored. When stored under favorable, 
cool conditions, the casein in young cheese 
transforms into a complex of amino acids, fatty acids 
and amines. This process is called ‘ripening’, and is 
accompanied with a further loss of liquids, resulting 
in hard or semi-hard cheese. Ripened cheese can be 
transported easily and stored over long periods, two 
advantages which allow a year-long access to animal 
lipids. Therefore, the discovery of the coagulation 
and preservative properties of rennet and its 
vegetable alternatives can be regarded as a 

revolution in cattle management and subsistence 
strategies, firstly because it offers a conservable, 
renewable source of energy from animal lipids, and 

secondly because it also allows people to easily transport this energy over longer distances.  

Precisely when the rennet or hard cheese revolution occurred is uncertain, as there are no 
unequivocal material remains indicating this production process. Milk strainers are known from 
Neolithic and Bronze Age contexts, but these may have been used for simple fresh cheese 
production without additional coagulation agents. However, the Iliad already mentions the use of fig 
extract to coagulate cheese (Fox and McSweeney 2004: 2). Since this 8th century BC text contains 
elements from oral traditions which can be traced back to the Bronze Age, it is possible that Homer 
handed down a much older (hard) cheese making tradition. The study of naturally cool places near 
settlements, such as caves, may yield new information on prehistoric cheese making and storage. 

8.5.2 Meat 
Like dairy, meat that is not immediately consumed can be processed into a conservable form, such 
as dried meat or sausages. Dried meat ensures access to animal lipids over a longer period. Binford 
recognized this as an important risk management tool to meat-dependent hunter-gatherer groups 
(1978, 1981), but dried meat is also common in sedentary groups that rely more on vegetable 
resources or secondary products. Even if livestock is primarily kept for secondary products, herd 
management involves butchering of animals that are no longer productive or needed (see section 
8.3). The final yield from such animals consists of all useable parts of the carcass, including meat, 
organs, hide, bone, horn and tendons. 

Young animals that are not needed for breeding are usually slaughtered when young, typically after 
a few weeks. This allows their owners to profit from the lactation period. In 20th century and 
present-day Italy, meat of such young animals is a valued product (Barker 1995: 36).  

Butchering of adult animals kept for meat is usually done in autumn or early winter, when they are 
fat, and before they require extra fodder to survive the coldest months. Meat processing is a time-
consuming business which requires cool, dry environments safe from scavenging animals. Therefore, 
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butchering and meat processing is usually done near the winter residence, in a building or space 
which can easily be closed off and controlled. The EBA village of Nola showed evidence of meat 
processing, drying and /or smoking in the apsidal ends of some of the huts (Albore Livadie et al. 
2011). 

Ethnographic accounts of meat processing in small agro-pastoralist communities in Wallis (Swiss 
Alps) reveal that butchering is done in a specific place in the village, preferably in November or 
December (Maamar 1994). The carcass is then hung to drain the blood. This takes 3-4 days for a 
sheep or goat, and 8-10 days for cattle. After this, a selection is made of meat for direct 
consumption, and meat for drying or smoking. The farmers in Wallis had specific preferences: the 
poorer types of meat, such as ribs, shoulders, and organs such as liver and lungs were preferred for 
drying and smoking, while the richer types of meat were immediately consumed or processed into 
sausages. The meat selected for drying was then salted. This procedure takes another 4-5 days for 
sheep and goats, and 6-10 days for cattle. After this, the salted meat was hung to dry in a cool, 
closed off place, usually on the outskirts of the village but sometimes also at home. The duration of 
the final drying process depends on local circumstances such as elevation and precipitation. Maamar 
(1994) highlights that dried and smoked meat was a direct source of carbohydrates, but also a 
favored exchange product among the Wallis farmers. It is likely that this is also the case for cheese 
and other farm products.  

Meat processing and storage thus requires two things: a cool location that can be closed off, and 
salt. Elsewhere in Italy, specialized LBA salt extraction sites are known, which confirms the 
importance of this resource (Pacciarelli 1991; Aranguren and Castelli 2006; Aranguren et al. 2014)6. 
Although we do not know what the distribution range of salt was in LBA societies, we can assume 
that it was widely available, also to small-scale farmers in the inlands. Cool, closed-off locations are 
available in the Raganello basin in the numerous limestone caves. Even if we do not have direct 
evidence for production and storage use of these caves by pre- and protohistoric communities, 
many of the caves in our research area yielded pre- and protohistoric pottery. Although caves are 
often associated with burials and ritual practices (Alessandri 2013), it cannot be excluded that these 
places also had a storage or shelter function. The exchange of dried meat and cheese among Metal 
Age households seems likely. 

8.5.3 Wool and textile 
The evidence of textiles and textile production is often circumstantial due to poor preservation 
circumstances. Nevertheless, textiles from animal and plant fibers are known from the Neolithic 
onwards, and must have been part of the annual production cycle of agricultural households or 
communities7. While wool is a prime resource for textiles, some argue that flax may have been the 
dominant fibre in pre-Roman Italy (Rast-Eicher 2005). Indeed, the submerged Neolithic village of La 
Marmotta in Lake Bracciano yielded linen textile which was C14-dated to 5480-5260 BCE (Rottoli 
1993: 310; Rottoli 2003) and there are several examples of linen textile dating to the Bronze Age 

                                                            
6 The aberrant assemblage character of certain sites along the Tyrrhenian coast was first noticed by Pacciarelli 
(1991), who interpreted them as salt production or fish conservation sites. Excavation of several of such 
locations later in the 1990’s and 2000’s confirmed this hypothesis (overview in Aranguren et al. 2014). 
7 The oldest evidence of textile consists not of the product itself, but the imprints of woven fabric on clay 
surfaces, in the 7th millennium BC (Lambert 1997: 143; Gleba 2008:38). 
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(Gleba 2008: 43-44). The presence of linen suggests that flax was cultivated during the Bronze Age, 
but the scarcity of botanical data makes it difficult to assess on which scale this plant was exploited.  

The earliest traces of sheep wool products were found in Iran and date to the middle of the 3rd 
millennium BC (Good 2001; Gleba 2008). The oldest wool products in Italy date to the EBA context of 
Molina di Ledro (Bazzanella et al. 2003; Bazzanella and Mayr 2009) and the Valle delle Paiole (Gleba 
2008: 74). In both cases, wool was used in combination with plant fibers to produce textile: in the 
first case with linen, and in the second with wood bark. The oldest pure wool fragment in Italy 
comes from a MBA site in Northern Italy, Castione dei Marchesi (Gleba 2008, cat. 5). Bronze Age 
woolen textiles are scarce, but there are numerous Iron Age examples. 

In the Mediterranean, most wool comes from sheep, but there are also goat breeds that have a 
woolly undercoat. Wool is obtained by plucking or shearing. Plucking can be done on archaic breeds, 
which shed their fleece, but most improved breeds do not shed and wool has to be sheared. In Italy, 
the oldest shears occur in the 8th century BC and are made of iron. Older techniques with lithic 
knives may have been practiced earlier, but these are not distinguishable from other applications. 
Shearing of winter wool is done in late spring or early summer, when the new spring wool starts to 
grow, usually after the animal is washed (Gleba 2008: 93). 

In order to be used, wool has to be prepared. This involves several time-consuming tasks. The timing 
of these in the annual calendar is not fixed; it is not necessary to process wool immediately after it 
has been sheared and it can be left until for instance winter, when there is less agricultural work to 
do. Wool has to be sorted, combed and cleaned before it is spun. Spinning is the twisting and 
drawing of the fiber mass into a strong, flexible yarn which can be woven. In order to be woven, it 
needs to be relatively thin and evenly spun. During the BA and IA, this was done with a suspended 
spindle weighted with a whorl, which was rotated continuously (Ryder 1968; Crewe 1998: 5-8). 

Weaving is done on a loom, a wooden frame on which the threads are attached between which the 
wool (or plant fiber) is passed. When weaving was introduced is uncertain, Barber believes the 
technique already existed in the early Neolithic (1991: 91-93). In Italy, the oldest evidence of looms 
is iconographic and comes from a 14th century BC rock carving in the Northern-Italian UNESCO site 
of Val Camonica (Gleba 2008: 122). Looms usually stood inside a building, leaning against a wall. 
While wood frames rarely survive in the archaeological record, the postholes in which they were 
installed may remain. Furthermore, the ceramic weights which keep the threads down are usually 
well-preserved. In the Raganello basin, loom weights with elaborate labyrinth decorations are 
known from the 8th century BC sanctuary of Timpone della Motta, and a cult in which textiles played 
a major role was probably practiced here (Kleibrink 2000: 174; Attema et al. 1998: 337).  

Remains of pre-IA textile production in the Raganello basin are scarce, while there is relatively 
abundant evidence for the IA and later. This may be the result of a visibility or preservation bias, but 
it cannot be ruled out that during the Metal Ages production modes were applied in which only 
perishable materials were used, or that other materials such as hides, leather, and grasses were 
preferred8. This makes the evidence for wool as a significant product of the Metal Age communities 
in the Raganello basin rather flimsy. Few Metal Age spindle whorls were found and none of these 

                                                            
8 The clothing of the Chalcolithic ice mummy “Ötzi” included mostly non-textile materials: he had trousers 
made of hide of different animals, a cap of bear skin, and a coat of grass.  
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are associated with certain habitation contexts. Two were recorded in the eroding section of the 
Carnevale canyon on the north slope of the Timpone della Motta (site RB161a), but their 
stratigraphic context is unclear. A burnished impasto spindle whorl was found in the entrance of the 
Grotta del Caprio (site RB125), but again its context is uncertain. IA spindle whorls were found in 
funerary contexts of the Macchiabate necropolis: one heptagonal example from site RB009e and 
one from site RB009c. The only possible habitation context is site RB207 on the Monte San Nicola 
summit, where a FBA/EIA whorl was recorded (FIG. 8.13). Of the 20 RAP finds locations which 
yielded loom weight fragments, only site RB106 in the Contrada Damale is a clear protohistoric (FBA-
EIA) habitation context. One fragment of a loom weight with labyrinth decoration was found in the 
Macchiabate cemetery, at site RB009g. All other loom weights found during the RAP surveys, as well 
as the six ones found during the RLPI re-surveys at sites RB063, RB064, and RB250, can be associated 
with occupation in later periods. 

  

Figure 8.13. FBA-EIA spindle whorl in depurated clay found at site RB207 (Monte San Nicola). 

8.6 Conclusion 
This chapter aimed at integrating non-archaeological data into my study of Metal Age settlement 
and land use, in order to get a better grip on land use and annual cycles of non-mechanized agro-
pastoralist communities. This approach is based on the assumptions about Metal Age societies 
formulated in section 2.3. As was stated in section 8.1.3, the data presented here are not the result 
of intensive ethnographic fieldwork in the Raganello basin, but of literature studies, non-systematic 
semi-participant observations, and information provided by local sources in our study area. As a 
result of this non-exhaustive, opportunistic approach, the data presented in this chapter should not 
be regarded as a model for rural land use in northern Calabria, but rather as a dataset of possible 
exploitation routines in this Mediterranean landscape. Despite their fragmentary nature, I find these 
observations valuable because they provide an interpretative framework for the economic choices 
behind the exploitation of different landscape zones, especially the remote mountainous inland. 

The literature review has yielded insights in the annual produce of households necessary for survival. 
This provides information about the extent of cultivated fields and site catchments, but also about 
resource management aimed at crop yield optimization and risk management (section 8.2). 
Furthermore, the study presented here gives insight in livestock management regimes and the range 
of plant and animal products a household produces on an annual basis. In FIG. 8.2, an annual cycle of 
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plant cultivation and livestock management, based on the literature review and observations in the 
Raganello basin, is visualized. 

The ethnographic sources provide valuable information for archaeological interpretation in areas 
where archaeological data only give us fragmentary clues. On a landscape scale, they give insight in 
location preferences, infrastructure between landscape parts and the common use of remote areas. 
This allows us to understand better why we find artefact scatters on rock ledges, or small habitations 
in seemingly remote upland valleys (section 8.2.7): landscapes such as the Raganello basin were not 
as remote or marginal in the recent past as they are now increasingly becoming, and were 
intensively exploited by non-mechanized small-scale farmers / short-distance transhumants.  In 
addition to these landscape-scale observations, insights are obtained in the economic choices of 
single households and household clusters. Households are rarely autarchic; most Mediterranean 
households have convincingly been argued to be dependent on each other for survival (O’Shea and 
Halstead’s ‘bad year economics’; 1989) but also for exchange of livestock (prevention against 
inbreeding). This helps us explain, to a certain extent, the similarities in material culture in a wider 
region, much like Puglisi (1959) argued for a peninsula-wide scale (see sections 3.2 and 9.2). At 
household level, risk management is strongly related to storage of surplus. The amount of cereals 
needed to feed a household for a year implies that considerable storage facilities are essential. Some 
animal products (cheese, meat; see section 8.5) require cool production and storage space, which 
offers explanations for the use of caves and other locations near limestone rock. Moreover, the 
necessity of household storage provides new interpretative options for the storage vessel sites in the 
foothills. The interpretative considerations based on the ethnographic data presented here will, 
together with the archaeological fieldwork results presented in Chapter 5, be integrated in existing 
ways of thinking about Metal Age societies in Chapter 9. 
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