
Summer Farms
Seasonal exploitation of the uplands from  

prehistory to the present

Edited by

John Collis, Mark Pearce and Franco Nicolis

Sheffield Archaeological Monographs 16

This pdf is not to be put on any open  
websites without the written permission 

 of the author(s) and the publisher. 



Published by J.R. Collis Publications and distributed by Equinox Publishing Ltd

Editors: J. Collis, M. Pearce and F. Nicolis

UK: Office 415, The Workstation, 15 Paternoster Row, Sheffield, South Yorkshire S1 2BX
USA: ISD, 70 Enterprise Drive, Bristol, CT 06010

www.equinoxpub.com

First published 2016

© John Collis, Mark Pearce, Franco Nicolis and contributors 2016

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by 
any means, electronic or mechanical, including photocopying, recording or any information storage 
or retrieval system, without prior permission in writing from the publishers.

British Library Cataloguing-in-Publication Data

A catalogue record of this book is available from the British Library.

ISBN 978-0-906090-55-8 (hardback)

Library of Congress Cataloging-in-Publication Data

Names: Collis, John, 1944 May 19- editor. | Pearce, Mark (Mark J.), editor. |  Nicolis, Franco, editor.
Title: Summer farms : seasonal exploitation of the uplands from prehistory to  the present / edited by 
John Collis, Mark Pearce, and Franco Nicolis.
Description: Sheffield, UK ; Bristol, CT : J.R. Collis Publications and Equinox Publishing, Ltd., 2016. 
Series: Sheffield archaeological monographs; 16 | Includes bibliographical references and index.
Identifiers: LCCN 2015031542 | ISBN 9780906090558 (hb)
Subjects: LCSH: Agriculture–History. | Hill farming–History. | Agriculture, Prehistoric. | Bronze age.
Classification: LCC S421 .S86 2016 | DDC 630.9–dc23
LC record available at http://lccn.loc.gov/2015031542

Typeset by J.R.Collis with the assistance of Queenston Publishing

Cover design: Mark Lee
Photograph: Brigitte Andres

Printed and bound in Great Britain by Lightning Source Inc. (La Vergne, TN), Lightning Source UK 
Ltd. (Milton Keynes), Lightning Source AU Pty. (Scoresby, Victoria).



1. Summer farms: An introduction 1

John Collis

2. Pastoral exploitation of the Caspian and Don Steppes and the North Caucasus 
during the Bronze Age: Seasonality and isotopes

21

N.I. Shishlina and Y.O. Larionova

3. ‘Salaš’: Summer farming and transhumance in the Czech Republic from a 
(pre)historic and environmental perspective

33

Dagmar Dreslerová

4. Hard cheese: Upland pastoralism in the Italian Bronze and Iron Ages 47

Mark Pearce

5. Shepherds and miners through time in the Veneto Highlands: 
Ethnoarchaeology and archaeology

57

Mara Migliavacca

6. Seasonal settlements and husbandry resources in the Ligurian Apennines 
(17th–20th centuries)

73

Anna Maria Stagno

7. The ‘invisible’ shepherd and the ‘visible’ dairyman: Ethnoarchaeology of 
alpine pastoral sites in the Val di Fiemme (eastern Italian Alps)

97

Francesco Carrer.

8. Going up the mountain! Exploitation of the Trentino Highlands as summer 
farms during the Bronze Age: The Dosso Rotondo site at Storo (northern Italy)

109

Franco Nicolis, Elisabetta Mottes, Michele Bassetti, Elisabetta Castiglioni, 
Mauro Rottoli and Sara Ziggiotti

9. Pastoral land use and climate between the 17th and 19th century in the Italian 
Southern Alps (Pasubio Massif, Trento): A preliminary report

139

Marco Avanzini and Isabella Salvador

10. Alpine huts, livestock and cheese in the Oberhasli region (Switzerland):  
Medieval and early modern building remains and their historical context

155

Brigitte Andres.

11. An historical ecology of the Neolithic to Medieval Periods in the southern 
French Alps: A reassessment of ‘driving forces’

183

Kevin Walsh and Florence Mocci

Contents

iii



12. An archaeological approach to the Brañas: Summer farms in the pastures of the 
Cantabrian Mountains (northern Spain)

203

David González Álvarez, Margarita Fernández Mier and Pablo López Gómez

13. Elusive sel sites: The geoarchaeological quest for Icelandic shielings and the 
case of Þorvaldsstaðasel, in northeast Iceland

221

Patrycja Kupiec, Karen Milek, Guðrún Alda Gísladóttir and James Woollett

Index 237

Summer Farms: Seasonal exploitation of the uplands from prehistory to the present

iv



47

“I’m going a milking, kind sir”, she answered me, 
“For roving in the dew makes the milk maids fair”.

Traditional Sussex Folk Song

Why do people move to summer farms?
It may be useful to begin this discussion by reflecting 
on the purpose of seasonal movements of stock in the 
Alps and other high mountain environments. The first 
point to make is that grass does not grow in the win-
ter months. This is well known, but often forgotten. 
Furthermore, any available vegetation may be covered 
by deep snow during the winter (particularly at higher 
altitudes) and so livestock, whether sheep, goats or cat-
tle, will have to be stabled indoors and fed on fodder 
collected during the growing season. Indeed, we know 
that this was precisely the practice at the Bronze Age 
lake village of Fiavé (TN), which is situated at 648m 
above sea level (Karg 1998).

If livestock are moved away from the home farm, 
then available fodder is spared and may be harvested 
and stored for the winter – thus, if livestock are away 
for one third of the year, then one third of the avail-
able fodder is saved. Because animals have legs and 
can walk to grazing, while hay must be cut and then 
transported to be stored, it is clearly more efficient to 
grow fodder as close as possible to the farm or outly-
ing barn, moving the animals away to graze elsewhere.

In simple terms, the more land that can be exploited 
as pasture for grazing or as meadows for hay produc-
tion, the more animals that can be kept during the sum-
mer months. But the more animals that are kept, the 
more critical the availability of winter fodder becomes 

4.	Hard cheese: Upland pastoralism in the Italian Bronze 
and Iron Ages

Mark Pearce

By moving livestock to summer farms, fodder at the home base is saved but the milk and other animal products 
produced during the animals’ absence are no longer immediately available to those left at the home base. In this 
paper I shall explore the economic implications of the use of summer farms, in particular the effect on carrying 
capacity, on the number of livestock which can be over-wintered, and on the use of the milk produced while the 
animals are at the summer grazing lands. I then explore archaeological evidence from the Bronze and Iron Ages 
of the Italian uplands (Apennines and Alps). I argue that the production of hard cheese, which converts milk 
into an easily conservable and transportable commodity, is key to the expansion of summer farms in the Bronze 
Age of Italy. Cheese production is an essential part of models for the pastoral use of Mediterranean uplands in 
prehistory but it is commonly held that in the Alps the production of hard cheese only begins in the Middle Ages. 
I examine the literary and archaeological evidence for the prehistoric production of hard cheese and argue that 
its production in prehistory is the most parsimonious explanation for the summer use of high mountain pastures 
and thus for the origins of the Alpwirtschaft economy in the southern Alps.

Keywords:	 Alpwirtschaft, pastoralism, milk, cheese, Bronze Age

(at Early / Middle Bronze Age Fiavé herb and grass 
fodder was supplemented in early spring with leafless 
and foliating twigs of hazel, birch, alder, beech and 
other trees – Karg 1998). The use of upland summer 
pasture away from the farm is an efficient way of rais-
ing carrying capacity, as well as exploiting the excel-
lent grazing of high Alpine pastures, because it spares 
fodder growing round the farm for use in the winter 
months.

Another issue that needs to be considered is that 
sheep, goats and cattle all produce milk in the conven-
tional Alpine economy; as we shall see, Alpine dairy 
production is documented from at least the Bronze 
Age. However, this secondary product, unlike wool, 
cannot be stored for long periods, and in the absence of 
refrigeration, milk deteriorates rapidly. There are two 
answers to this problem: either the milk may be used to 
feed young animals, kids, lambs and calves, rather than 
humans, or alternatively the milk may be transformed 
into a product than can be stored and transported more 
easily, such as cheese. Writing in the 1st century AD, 
Columella (De Re Rustica 7, 8, 1) advises precisely 
this solution: “Casei quoque faciendi non erit omit-
tenda cura, utique longinquis regionibus, ubi mulctram 
devehere non expedit” (“It will be necessary too not to 
forget the task of cheese-making, especially in distant 
parts of the country, where it is not convenient to take 
milk to the market in pails”; translation: Forster and 
Heffner 1954:285). It is perhaps superfluous to note 
that hard cheese is much easier to store and to trans-
port than soft cheese. However, the conventional view, 
typified by Margarita Primas (1999:3), is that in the 
Alps the production of hard cheese only begins in the 
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Figure 4.1	 Places mentioned in the text. 1: Albanbühel (Bressanone / Brixen BZ); 2: Castelir di Bellamonte (Predazzo TN); 3: 
Sotćiastel (Badia / Abtei BZ); 4: Selva di Val Gardena / Wolkenstein in Gröden BZ) and Lech Sant (Santa Cristina 
Valgardena / Sankt Christina in Gröden BZ); 5: Acqua Fredda (Bedollo TN); 6: Dos Grum di Cadine (Trento TN); 
7: Fiavé (TN); 8: Malga Principi (Luserna TN); 9: Dosso Rotondo and Malga Vacil (Storo TN); 10: Mandrom de 
Camp (Brentonico TN); 11: U Puzzu di Ertola (Rezzoaglio GE); 12: Monte Loreto (Castiglione Chiavarese GE); 
13: Sentino Gorge (AN); 14: Campo Pericoli (Pietracamela TE) and Grotta a Male (L’Aquila AQ).
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Middle Ages and that the traditional Alpine economy 
was not practised in prehistoric times.

Another reason for moving livestock to mountain 
pastures is the quality of the grazing – indeed some of 
the most prized matured cheeses made in Italy today 
are produced in high Alpine pastures, such as Vézzena 
or Bagós (Viviani 1993). It should also be borne in 
mind that the lowlands are hot in summer: it is gener-
ally considered to be too hot in the Po plain to make 
good cheese in the summer and so, for example, con-
noisseurs avoid eating Gorgonzola cheese made in the 
summer months.

Prehistoric production of hard cheese?
Having established these basic principles, let us now 
consider whether, despite the conventional view, it 
may be shown that the Alpine economy and the pro-
duction of hard cheese can be dated to the Bronze Age 
in the southern Alps (Fig. 4.1).

I shall start by examining the Italian peninsula. In 
1959 Salvatore Puglisi posited a transhumant pastoral-
ist economy for the Apennine Bronze Age. His argu-
ment was that the Italian peninsula is ideal for such an 
economy as the high mountain pastures of the Apen-
nine chain can be reached easily from the coastal low-
lands via well-watered river valleys (Puglisi 1959:18). 
He also noted faunal samples with high percentages 
of sheep and goats (Puglisi 1959:31–33), and posited 
an ethnographic analogy between the material culture 
of the shepherds of the Abruzzo in the 1950s and the 
so-called milk boilers that characterise the Bronze Age 
inventory of peninsular Italy (Figs 4.2, 4.3 and 4.4; 
Puglisi 1959:33–37). Finally, he adduced the presence 
of other artefacts that could be interpreted by analogy 
as having been used for cheese-making, such as whisks, 
skimmers, perforated strainers and pot-stands (Figs. 
4.5, 4.6; Puglisi 1959:38–41). Indeed, many Apen-
nine Bronze Age sites seem best adapted to a pastoral-

Figure 4.2	 Apennine Bronze Age milk boilers. Pots with internal ledge: 1: Frasassi cave (Genga AN); 2: San Fortunato 
(Genga AN); 3: Fabriano (AN); 4: Conelle di Arcevia (AN). Lids: 1, 2 and 4: Belverde di Cetona (SI); 3: Casa 
Carletti (Cetona SI) (after Puglisi 1959, figs 4 and 7).

© J.R. Collis Publications
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ist economy, such as those in the Sentino Gorge, and 
some sites would have been under snow for much of 
the winter, making them most likely to be transhumant 
pastoralists’ summer camps, like Campo Pericoli (Piet-
racamela TE; c. 2000 m.a.s.l.) and the Grotta a Male 
(L’Aquila AQ; c. 950 m.a.s.l.) in the Gran Sasso massif 
(Trump 1966:110; Barker 1981:156).

Although it is now clear that the Apennine Bronze 
Age encompassed a wide range of economic behav-
iour, including sedentary lowland agriculture (Barker 
1981:153–158), it is highly likely that cheese was pro-
duced in the Middle and Late Bronze Age Apennines. 
Now this does not of course mean that this cheese 
was necessarily matured and hardened, though in the 
absence of refrigeration hard cheese would be much 
easier to preserve for long periods and to transport. On 
the other hand, fresh, soft cheese would have to be reg-
ularly transported to consumers, necessitating regular 
journeys to the hot lowlands.

Secondly, let us consider the literary evidence. Here 
our sources seem to be very explicit. Homer describes 
the use of hard cheese in Book XI of the Iliad: the 
Thessalian hero Machaon is wounded, and Nestor 
takes him to his hut, where they are served a restora-
tive cocktail of wine in Nestor’s famous cup; goat’s 
cheese was grated over this wine (like a dusting of par-
mesan on a pasta dish) and then barley was sprinkled 
(Iliad XI, 638–640). Although this drink seems strange 
to modern palates, it is also attested in the Odyssey, 
where the sorceress Circe serves a similar cocktail, 
sweetened with honey, to Odysseus’ sailors (Odyssey 
X, 229–243).

So, if cheese was grated in the prehistoric Mediterra-
nean, what is the evidence for cheese graters? Cheese 
graters are known from 9th century BC warrior’s tombs 
at Lefkandi on Euboea and from rich 7th century BC 
tombs in western peninsular Italy (Ridgway 1997), 
and their forms are strikingly similar to that of a mod-
ern cheese-grater (Ridgway 1997: figs 2, 3, 5). It has 
been convincingly argued that the presence of these 
artefacts in warrior and princely graves indicates the 
practice of ‘drinking from Nestor’s Cup’ in imitation 

Figure 4.3	 Puglisi’s reconstruction of how an Apennine milk boiler may have functioned (after Puglisi 1959, fig. 11).

Figure 4.4	 Puglisi’s reconstruction of how an Apennine 
milk boiler may have functioned so as to avoid 
losing milk that boiled over (after Puglisi 1959, 
fig. 8).

© J.R. Collis Publications
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of the Homeric heroes (Ridgway 1997). Cheese graters 
are also attested in later domestic contexts and classi-
cal literature. It is perhaps superfluous for me to point 
out that cheese must be relatively hard in order to be 
suitable for grating.

The Iliad and Odyssey were most probably written 
down in the 8th century BC, in Ionic Greek with ‘some 
Euboean veneer’ (Willcock 2012), which makes the 
cheese-graters found at Lefkandi on Euboea all the 
more significant. The Homeric epics may reflect prac-
tices of the later Bronze Age: certainly West (1998:190) 
argues that “… the grated cheese … belongs to a tradi-
tional account that is many generations older than our 
Iliad”. Cheese is certainly mentioned in two Linear B 
tablets from Pylos, Un718 and Un1185, though it is not 
clear whether it was hard or soft (Ventris and Chad-
wick 1956:282–283; Bendall 2007:221).

If hard cheese was available in the Early Iron Age 
and perhaps the later Bronze Age Mediterranean, then 
why not in the Bronze Age Alps?

Archaeological evidence for high upland 
pastoral settlements
Let us now consider the evidence from the Bronze Age 
southern Alps. Firstly, there seems to be no doubt that 
high altitude Alpine grazing was used from at least the 
Early Bronze Age. There is evidence for seasonal pas-
toralism both in the upland areas of the Veneto (Migli-
avacca 1985:40–48; cf. De Guio 1994:166–168) and 
in the Trentino to the north. Here the Middle Bronze 
Age site of Dosso Rotondo (Storo TN) was established 
in a newly-deforested area at 1876 m.a.s.l. (Bassetti 
et al. 2008; Mottes and Nicolis 2004). The excava-
tors have suggested that the large quantities of char-
coal found at the site may be the result of boiling milk 
for cheese-making (Bassetti et al. 2008:123). Nearby, 
at 1810m above sea level, there was a contemporary 
insubstantial site at Malga Vacil (Storo TN), which is 
unlikely to have been occupied all year round (Marza-
tico 2001:379, note 61 on p. 411; 2007:169–173, figs 
2–10). A flint sickle blade found at Malga Vacil has 
been interpreted as documenting the cutting of grass 
fodder (Marzatico 2007:169, 173, fig.7). It is likely 
that seasonal pastoralism was also practised at around 
1700m in the Early and Middle Bronze Age at Man-
drom de Camp (Brentonico TN; Mottes et al. 1999:89), 
and a similar interpretation has been suggested for the 
Castelir di Bellamonte (Predazzo TN), which is situ-
ated at 1548m above sea level in the Val Travignolo 
(Leonardi and Leonardi 1991:100).

A number of high altitude sites in the Alto Adige / 
Südtirol, deeper into the Alpine chain, are also best 
explained as being for seasonal grazing; these include 
a number of sites around the Sella pass at 2000–2250m 

Figure 4.5	 Pot stand, Grotta di Pertosa (SA) (after Puglisi 1959, fig. 15).

Figure 4.6	 Whisk, Grotta di Pertosa (SA) (after Puglisi 
1959, fig. 13).

© J.R. Collis Publications
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above sea level (Selva di Val Gardena / Wolkenstein in 
Gröden BZ – Bagolini and Tecchiati 1993:50–51) and 
Lech Sant (Santa Cristina Valgardena / Sankt Christina 
in Gröden BZ) at 2096m above sea level; the mate-
rial from this site includes a bronze sickle fragment, 
possibly for cutting fodder (ibidem). Finally, Umberto 
Tecchiati has argued that there is indirect evidence for 
cheese production at the Middle Bronze Age fortified 
settlement of Sotćiastel (Badia / Abtei BZ), a perma-
nent site situated at c. 1400m above sea level. This 
includes evidence for the slaughter of high numbers of 
new-born or foetal cattle (17 of 33 individual cattle for 
which age at death could be determined, some 51%), 
fitting well Payne’s (1973) classic kill-off pattern for 
milk production. This culling of calves was perhaps 
aimed at obtaining rennet for cheese-making (Tec-
chiati 1998:384–5; Riedel and Tecchiati 1998a:293–
294), though it may also suggest slaughter motivated 
by a lack of winter fodder.

Sheep/goat dominate the Bronze Age faunal assem-
blages of both the Trentino and the Alto Adige / Südti-
rol: for example at Sotćiastel they are 45.8% MNI 
(=minimum number of individuals), compared to cattle 
40.3% and pigs 5.5% (Riedel and Tecchiati 1998a:288, 
tab.1), while at Albanbühel (Bressanone / Brixen BZ) 
the MNI ratio is sheep/goat 60.71%, cattle 24.55% and 
pig 7.14% (Riedel and Tecchiati 1998b:325). There 
are a few exceptions, such as the relatively low site 
of Dos Grum di Cadine (Trento TN), at 647 m.a.s.l., 
where cattle are 56% of bone remains, sheep 30% and 
pigs 13% (Riedel and Tecchiati 2001:107–108, 112). 
At Fiavé sheep/goat were 51.9% of the bone remains, 
cattle 28.5% and pig 6.5% (Jarman 1976:543, table 
20). More than 40% of cattle were slaughtered at Fiavé 
in the first two years, probably to promote milk pro-
duction and almost all cattle were slaughtered before 
they reached 5 years old: it may be assumed that this 
was when they ceased to be productive milkers (Jar-
man 1976:543, table 10; Gamble and Clark 1987:427). 
There was a similar slaughter pattern for sheep/goat, 
with more than 50% culled in their first two years (Jar-
man 1976:544, table 11).

Simple calculations of the relative numbers of live-
stock present do not of course tell us their relative 
contribution to the economy of a site. For example, 
Barker (1983, table 5) suggests that prehistoric sheep/
goat are likely to have each provided just 60lbs of meat 
each (some 27kg), while cattle provided some 500lbs 
(around 227kg) of meat each, which is some 8.3 times 
more. Clearly, animals slaughtered at a young age, such 
as the calves at Sotćiastel (as we have seen, around 
51% of cattle) or Albanbühel (where almost half the 
cattle were killed under 4 months of age – Riedel and 
Tecchiati 1998b:325), will have made a much less sig-
nificant meat contribution to diet.

Assessing milk yields of prehistoric cattle, sheep and 
goats is very difficult as these have changed dramati-
cally through time as a result of selective breeding, and 

they vary according to animal diet, stage of lactation 
and also from individual to individual. Cattle milk 
yields are higher than those of goats, which are higher 
than those of sheep, not least because goats have a 
longer lactation (up to 300 days of milking, compared 
with sheep, which have up to 250 days of milking; 
Boyazoglu and Morand-Fehr 2001:6). Moreover the 
different species’ milk has different properties, with 
sheep’s milk the most suitable for cheese-making and 
goat’s milk being the most easily digestible (Boyazo-
glu and Morand-Fehr 2001:6; Park et al. 2007:89, 92). 
This means that although sheep/goat were numerically 
more common in the Bronze Age Trentino and Alto 
Adige / Südtirol, they may not necessarily have made 
the most significant contribution to diet.

Salt
Salt is required for cheese-making as a preservative 
and a flavour-enhancer, and although Mediterranean 
sea salt would probably have been relatively easily 
available to pastoralists in the southern Alps it is use-
ful to reflect that rock salt was mined at Hallstatt in 
the Upper Austrian Salzkammergut from the 15th cen-
tury BC onwards (Reschreiter and Kowarik 2009). It 
is worth noting that in the 1st century BC, Varro (Res 
Rusticae 2, 11, 5) writes that rock salt is preferable to 
sea salt for cheese-making: “Qui aspargi solent sales, 
melior fossilis quam marinus” (“Those who sprinkle 
salt prefer mineral salt to sea salt”; translation: Hooper 
1967:415). Moreover, salt is not just an important part 
of the cheese-making process: I have observed rock-
salt licks used as a method of controlling stock left to 
graze unattended in the Apennines around U Puzzu di 
Ertola (Rezzoaglio GE; 23 May 2002); since the ani-
mals will return to the salt at regular intervals they can 
be easily recaptured if need be. Of course, such mecha-
nisms for stock control mean that fencing is unneces-
sary and will be almost impossible to detect archaeo-
logically. Finally, salt solution is used in the prepara-
tion of rennet extract (O’Connor 1993:6).

The origins of hard cheese production
None of these classes of evidence securely date the 
production of hard cheese in the southern Alps to the 
Bronze Age, but I have established 1) that there was 
high altitude pastoralism and 2) that hard cheese was 
known in the Italian peninsula in prehistory. It seems 
perverse to argue that despite the availability of the 
Mediterranean technology of hard cheese production, 
it was not adopted in the southern Alps to transform 
the milk produced on the Alpine pastures into a form 
that was suitable for storage and transportation. The 
simplest, the most parsimonious, explanation for the 
presence of high altitude sites in the Bronze Age Tren-
tino and Alto Adige / Südtirol is that they were used 
in an Alpine economy based on dairy production, the 
production of hard cheese.

© J.R. Collis Publications
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The pastoralism–metallurgy nexus
Let us now explore the importance of pastoralism in 
the Bronze Age southern Alps.

Over one hundred copper smelting sites have been 
identified in the Val Sugana area, in the southern Tren-
tino (Preuschen 1973; Šebesta 1992; Perini 1992; Mar-
zatico 1997; Pearce 2007:77–81). The smelting sites 
are located at more than 1000m above sea level, and 
are close to water, either ponds or streams. They seem 
to document metal production on an enormous scale, 
and Bayesian modelling of radiocarbon dates from the 
Acqua Fredda battery of furnaces at the Redebus pass 
(Bedollo TN) indicates that they were in use between 
the second half of the 13th to the 9th century cal BC 
(Marzatico et al. 2010:131–135).

Most of the smelting sites documented by slag heaps 
are in proximity to mineral outcrops, but there is an 
important concentration of smelting sites on the Meso-
zoic limestone Lavarone–Vézzena–Luserna plateau 
and, to a much lesser extent, on the northwestern mar-
gins of the Altipiano dei Sette Comuni nearby. These 
areas are situated at some distance from major copper 
resources (Preuschen 1973:144). In some sectors of 
the Lavarone–Vézzena–Luserna plateau there seems 
to have been much smelting activity, and there are 
many slag heaps and concentrations of batteries of fur-
naces, so much so that Preuschen (1973:134) calls the 
smelting evidence at Malga Principi in the Val Morta 
(Luserna TN) “la più importante installazione fusoria 
mai vista” (“the most important smelting facility ever 
seen”). It is not clear how long the sites remained in 
use or how many were in use at the same time, but we 
must imagine the presence of a substantial labour force 
on the plateau.

A number of hypotheses have been suggested to 
explain this concentration of smelting sites, located 
at some distance from copper resources. The floor of 
the Val Sugana, where the nearest major source of cop-
per is situated (Preuschen 1973:126), is at about 500m 
above sea level while the Lavarone–Vézzena–Luserna 
plateau towers over it at 1200m above sea level; the 
plateau is reached by steep paths up the south side of 
the Val Sugana. It is likely that the ore was dressed 
at the mines to eliminate as much gangue and coun-
try rock as possible, as at the prehistoric copper mine 
of Monte Loreto (Castiglione Chiavarese GE – Maggi 
and Pearce 2005), but the transportation of the ore 
would be very difficult, especially in the absence of 
modern metalled roads.

Ernst Preuschen (1973:144) argued that the ore was 
transported to the Lavarone–Vézzena–Luserna plateau 
because of the need to seek alternative supplies of tim-
ber, arguing that fire-setting, the fabrication of props 
and scaffolding, ore roasting and smelting had caused 
a shortage of wood in the areas around the mines. We 
now know much more about traditional methods of 
woodland management (Moreno 1990) and it is no 
longer thought that prehistoric metallurgy necessarily 

led to deforestation (e.g. Marshall et al. 1999). Cer-
tainly roasting and smelting are complex operations 
which required large amounts of wood or charcoal 
and a substantial labour force (Marzatico 1997:575–
576; Šebesta 1992:9–10; cf. Zschocke and Preuschen 
1932:66–67).

Armando De Guio and I proposed an alternative, 
multi-factorial model to explain this transportation of 
copper for smelting to the Lavarone–Vézzena–Luserna 
plateau, high above the copper mines (Pearce and De 
Guio 1999). We agreed with Preuschen (1973:144) that 
the area provides a good supply of timber for fuel, but 
our argument is premised on the fact that the Lavar-
one–Vézzena–Luserna plateau and the nearby Alti-
piano dei Sette Comuni are ideal areas for summer 
grazing. Indeed De Guio (1994:166–168) argued that 
the Altipiano dei Sette Comuni (situated to the south-
west of the Lavarone–Vézzena–Luserna plateau) was 
used for summer grazing by transhumant herders dur-
ing the Middle and Recent Bronze Age just as it was 
in the Middle Ages and in fact its Middle and Recent 
Bronze Age material culture shows strong links to the 
Po plain below. We suggested that cheese produced on 
the upland plateaux during the summer months would 
have provided a major source of protein for the work-
force engaged in smelting the copper ore – and Šebesta 
(1992:9–10) suggests that up to 200 people (woodcut-
ters, charcoal-burners, smelters etc.) may have been 
involved in the whole process at a typical smelting 
facility.

Our model (Pearce and De Guio 1999), however, 
has not been accepted by all workers (Cierny and Mar-
zatico 2002:264–265; Cierny et al. 2004:147–148; 
Marzatico 2007:174). In part this is because it takes a 
very modernist ‘formalist’ (Dilley 1996; Durrenberger 
1996) approach, positing that the Bronze Age Po plain 
constituted a ‘market’ for Alpine copper production 
and that cheese was exchanged as part of these trans-
actions (Cierny and Marzatico 2002:284; Marzatico 
2007:174–175). However, surprisingly, our argument 
that hard cheese was produced in the later Bronze Age 
Alps and that this production mirrored the traditional 
Alpine economy of the historical period has also been 
contested. It is therefore appropriate to explore this 
further.

Cheese and smelting
Giuseppe Šebesta (1992:8) noted that areas of prehis-
toric copper smelting very frequently correspond to 
modern day Alpine pasture. He argued that tree-cutting 
for fuel and the poisoning of vegetation by the by-prod-
ucts of smelting created forest clearings that were then 
exploited by pastoralists for summer grazing, which led 
to the opening up of Alpine pasture. On the other hand, 
De Guio and I stressed that metallurgy and pastoralism 
seem to have a strong association in the archaeological 
record (Pearce and De Guio 1999; Maggi and Pearce 
2010; cf. Orme 1981:269). Furthermore both areas, 
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the Lavarone–Vézzena–Luserna plateau and the Alti-
piano dei Sette Comuni, are Mesozoic limestone: this 
means that the location of suitable grazing areas (mal-
ghe) is conditioned by the availability of water. Water 
is also extensively used in the smelting and as we have 
seen copper smelting sites were located near to water 
resources (Šebesta 1992:171). We argued that the con-
tinuing importance of these same areas for Alpine graz-
ing and dairy production until the present day confirms 
their suitability for cheese production (Pearce and De 
Guio 1999).

We suggested that most of the milk products pro-
duced on the Lavarone–Vézzena–Luserna plateau, 
where the smelting sites were located, would have 
been consumed locally by the metallurgical and sup-
port workforce. The transhumant pastoralists from the 
Po plain who exploited the summer grazing on the 
Altipiano dei Sette Comuni, on the other hand, may 
have traded the cheese which they produced during the 
summer with the metallurgical workers to the north, as 
one commodity in the Bronze Age ‘market economy’ 
which we posited (they will clearly have also traded 
other commodities, such as the livestock they brought 
with them – Cierny and Marzatico 2002:265; Cierny et 
al. 2004:148).

The traditional Alpine economy:   
A ‘storage culture’
The classic ethnography describing the traditional 
Alpine economy is Balancing on an Alp (Netting 1981). 
Netting (1981:34) describes the economy as based on 
storage and notes that “Without the techniques of pre-
serving the products of summer for winter consump-
tion and building up a stock of subsistence insurance 
against bad years and temporary climatic fluctuations, 
continued peasant life in the Alps would have been 
impossible”. It is perhaps not superfluous to stress that 
hard cheese is an essential part of the system.

Conclusions
Much of what I have discussed is invisible to archaeol-
ogists and my argument is based on logic and surmise. 
However if we are to understand mountain landscapes 
we have to understand the economies which made their 
exploitation possible.

Sheep, goats and cattle all produce milk and for this 
resource to be useful for human communities it has to 
be made available for their consumption. Milk pro-
duced on high upland pasture can only be consumed in 
the lowlands if it is transformed into a form that can be 
easily stored and transported. Hard cheese is ideal for 
storage and transportation, and the availability of the 
technology (and salt) for its production suggests that it 
is highly likely to have been produced on the high sum-
mer pastures of the Bronze Age southern Alps.
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