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Long-range versus short-range prehistoric pastoralism.
Potential of palaeoecological proxies and a new record
from western Emilia, northern Apennines, Italy

Lionello F. Morandi and Nicholas P, Branch

Abstract

The timing of the rise of upland pastoralism and the extent of the seasonal mobility of early shepherds are key issues in the
later prehistory of the Mediterranean. The archaeological record from Liguria (NW Italy), points to an increasing relevance of
animal husbandry since the beginning of the Middle Neolithic, from the 5th millennium BC onwards. Thick stabling deposits
and zooarchaeological assemblages from cave sites show the importance of sheep and cattle farming. Moreover, palaeoecological
data from bogs and mires have suggested the use of pastures located at mid-high elevations and anthropogenic landscape
modifications. The paper re-discusses the debated issue of long- vs short-range transhumant pastoralism in view of the
archaeological and palaeoecological data from the region. A new case study is presented: dung spore analysis has been carried
out from a high-altitude mire located in western Emilia, suggesting the possibility of a limited environmental impact of the first
pastoral groups and of a stable presence of wild ungulates around the site.

Key words

Pastoralism; transhumance; Neolithic; non-pollen palynomorphs; Liguria; Emilia

Introduction

In the last three decades, a number of archaeological and palaeoecological investigations have stressed the
importance of early animal domestication and husbandry in south-western Emilia and Liguria (Barker et
al. 1990; Maggi and Nisbet 1991; Maggi 2004a). The neolithisation of the area begins around 7800-7700 BP
as evidenced by Impressed Ware pottery, which expands all along the coasts of the western Mediterranean
during the 8th millennium BP (Maggi 1999).The Middle Neolithic (c. 7000-6200 BP) is characterised by the
appearance of the Square-Mouthed Pottery culture (VBQ) and by the development of animal farming,
although hunting, gathering and fishing are still prevalent (Bagolini and Pedrotti 1998). The shift to the
Late Neolithic shows the spread of Chassey groups from south-east France, herding gains more relevance
and pigs are introduced (Maggi 2004b; Maggi and Campana 2008). In Liguria, most of the evidence for the
Middle and Late Neolithic comes from a number of rock shelters and caves located on the western coast
of the region, while there are scant indications of open-air sites, which is probably an effect of their lesser
archaeological visibility (Maggi 1999). Considerable bone assemblages have being recovered, showing
a prevalence of domestic species such as sheep, goats and cows (Rowley-Conwy 1997). A seasonal or
continuous occupation has been suggested for these sites (Barker et al. 1990; Maggi and Nisbet 1991). The
picture resulting from the best known cave of Arene Candide indicates the presence of the herd within
the cave, probably used as a seasonal or permanent stable, with occasional episodes of human occupation
(Rowley-Conwy 1997). In the Late Neolithic, multiple natural archives in eastern Liguria seem to point
to significant landscape modifications, involving the use of fire to create open pastures (Maggi 2004a).
However, a clear relationship with anthropogenic disturbance remains dubious (Branch 2013; Branch
and Morandi 2015), as the contemporaneous archaeological evidence is mainly found on the western
coast. A few findings from Castellaro di Uscio and Tana delle Fate, though, seem to suggest the presence
of Chassey groups also in the eastern part (Branch et al. 2014).

Regarding western Emilia, the large and fertile plain around Parma was densely inhabited during the
Neolithic. Before the emergence of the VBQ culture, in the Early Neolithic the Fiorano culture emerges
as a distinct facies (Bagolini and Biagi 1977). Many open-air settlements were identified, some of them
reaching a noticeable extent (Degasperi et al. 1998). Although they are less known than the contemporary
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north-eastern sites in Friuli, there is evidence for plant domestication since the Early Neolithic (second
half of the 8th millennium BP) (Rottoli and Castiglioni 2009). However, faunal assemblages show a high
proportion of wild species, and subsistence strategies are not clearly known as yet (Bagolini and Pedrotti
1998; Rowley-Conwy et al. 2013).

The origin and characteristics of the first transhumance in southern Europe have long been discussed
(Arnold and Greenfield 2006; Jourdan-Annequin and Duclos 2006; Maggi et al. 1991). In broad terms, this
form of livestock management involves the seasonal movement of flocks to upland pastures during the
summer months, under the care of one or more shepherds (Arnold and Greenfield 2003; Braudel 1949).
The method aims to make the best possible use of resources exploiting the richness of the mountain
pastures in the warm season and avoiding drought in the valleys (Sullivan and Homewood 2003) (Figure
1). In the cold season, the herds are kept in the permanent lowland settlements. This practice may leave
atrace in livestock diet, as it has been demonstrated for Swiss lake shore settlements (Akeret and Jacomet
1997; Akeret et al. 1999).

There is a certain degree of confusion around the definition of transhumance, especially in terms of
horizontal transhumance as this often merges with the concept of nomadism (Cribb 1991). It would be
incautious, however, to label prehistoric forms of herding with any of the modalities known in the better
documented post-Roman centuries. It is possible that in prehistory the practice had a character of short-
range nomadism involving the movement of a single family group along the route (Maggi 2004c). This
may be indicated by the skeletons found in the high-altitude cave of Grotta del Pertuso (1330 m a.s.L.),
used as a burial site for individuals of both genders and various ages (Maggi and Nisbet 1991).

The data from our study region, based upon evidence from archaeological sites and palaeoenvironmental
records suggest a gradually more frequent use of mountain pastures as early as the Late Neolithic (Branch
and Marini 2014). The signal seems to become increasingly stronger during the Copper and Bronze Age,
when important landscape modifications associated with burning episodes and woodland clearance
occur. The evidence includes pastures located at very high altitudes. The shelter of Tana del Barletta
(950 m a.s.l.) was used a stable between the Late Neolithic and the Bronze Age, suggesting a seasonal
exploitation of the pastures of Mt. Galero at 1700 m a.s.l. (Barker et al. 1990). Indirect evidence for high-
altitude herding is also indicated by a number of rock engravings found on Mt. Bego (above 2000 m
a.s.l.) and dated to the Copper and Bronze Age (De Lumley 1984; Maggi 1998a, 2004a; Maggi and Nisbet
1991). It has been suggested that only small groups of individuals were involved in these first pastoral
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activities (Maggi and Nisbet 1991). This point should be taken into consideration when interpreting
palaeoecological records from lakes and mires, because small populations may have had restricted spatial
impact on the environment and therefore produced only a weak anthropogenic signal.

It has been suggested that Tana del Barletta and Arene Candide should be viewed as part of a pastoral
system linking these sites to possible villages located in the plain of Albenga, some 20 km away on the
coast (Maggi and Nisbet 1991). However, on the basis of the cull of domestic species, Rowley-Conwy
(1997) has argued that Arene Candide was occupied all year long and should thus be seen as a permanent
outlying settlement. Moreover, the site is not located in the highlands, therefore it cannot be part of a
vertical farming system.

With very few exceptions (Spindler 1994, 2003), long-range transhumance (>100 km) is considered
implausible in prehistory, because it is dependent on extensive social and economic networks only found
later in the Roman and especially medieval periods (Barker 1985; Marzatico 2007; Robb 2007).

Beyond environmental archives: the potential of local proxies to unveil evanescent extra-
settlement areas

Since the start of large-scale field survey projects in the 1970s and 1980s (Macready and Thompson
1985), archaeologists struggle with the interpretation of extra-settlement (off-site) areas. In spite of
their apparent marginality, they have often been of primary importance for ancient societies (de Haas
2012). The relevance of such places is not restricted to their use for resource exploitation, but embraces
wider cultural aspects. A paradigmatic case is that of classical antiquity, as it shows that even urbanised
societies characterised by large metropoleis and complex production systems still felt the necessity to
express their links to wilderness and rural environments, as largely indicated by several literary sources
and pagan feasts (Bradley 2000; Dumézil 1996). A number of anthropological studies equally show the
unsuspected relevance of various extra-settlement areas, most of which would result in a total lack
of archaeological visibility (see e.g. Turner 1967). However, the whole debate on off-site distributions
in archaeology deals with the interpretation of material culture (chiefly potsherds) scattered on the
landscape surface.

It is here suggested that it may be possible to go beyond the use of suitable natural archives as mainly
means of reconstructing environmental conditions associated with human occupation. Arguably, a
further approach to identifying potential extra-settlement areas may be attempted through the use of
local proxies for periodic human presence. Several survey projects have faced the difficulty of interpreting
areas of apparent low activity beyond the settlement sites (Bintliff and Snodgrass 1988). Then, at a later
stage of the research, the excavations tend to focus solely on more promising areas characterised by
stronger evidence, and there is little work to interpret the meaning of off-site distributions (de Haas 2012).
Moreover, because these areas are defined by a very low number of artefacts, it seems highly likely that
a large number of them are not detectable at all due to a total absence of remains. Local anthropogenic
proxies may be applied to address this problem, and a project following such an approach should involve
mapping and sampling of each geological archive proximal to the sites, rather than focusing only on the
deepest and best preserved sequence for environmental reconstruction.

It appears essential that, to identify extra-settlement areas, the best proxies have to be strictly local
indicators, as is the case of NPPs and waste-derived biomarkers (human and animal stanols/sterols
and bile acids). To demonstrate the potential of this approach, we point out that most of the structures
and finds associated with off-site areas in field survey projects relate to pastoral activities (de Haas
2012). It is worth stressing that sampling locations do not have to be restricted to wetlands, as
biogeochemical analyses can be successfully performed also in dry areas to detect manuring practices
in ancient fields (Bull et al. 2001; Evershed et al. 1997). Similarly, soil profiles are valuable sources of
palynomorphs (Dimbleby 1985), as well as of resilient fungal spores and parasite eggs. Furthermore,
the most commonly advocated explanation for interpreting off-site areas consists of the so-called
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‘manuring hypothesis’ (Bintliff and Snodgrass 1988). The specific use of local proxies for animal- and
human-derived wastes seems therefore particularly suitable to test this hypothesis, and if successful
it would result in a more detailed knowledge of land-use strategies nearby the site. The identification
of extra-settlement areas is crucial to locate settlement sites in their broader landscape context,
allowing insights into environmental exploitation and economic systems. In favourable circumstances
also sedimentary sequences from natural archives can provide meaningful information on extra-site
distributions and their exploitation, helping to establish links between them and periodic human
presence. These circumstances are listed below:

e chronological correlation between evidence for local anthropogenic activities from geological
archives and archaeological evidence in the study area;

e spatial relationship between potential extra-settlement areas and settlements (e.g. distance
between grazing lands and permanent sites);

e match between the palaeoecological indicators recovered and the subsistence strategy (if known)
of contemporary communities settled in the study area.

At the present state of research, for the reasons given above, this approach is best applicable to the socio-
economic context of pastoral societies, regardless of their location in space and time. It is worth saying
that, in the last forty years, a similar approach has been tentatively applied by means of phosphorus
analysis. However, this method presents several technical and interpretative issues (Holliday and Gartner
2007), and is less directly linkable to a specific type of human activity, e.g. areas of food waste would
appear as very phosphate-rich and indistinguishable from heavily grazed areas.

A case study from an upland peat bog: Prato Spilla ‘A’
Geographical setting and previous work

Located on the northern slope of Mt. Bocco, the area of Prato Spilla lies about 40 km north of the town
of La Spezia and 65 km south of Parma (Figure 2). The name Prato Spilla ‘A’ refers to the highest (1560
m a.s.l.) of three marshy mires surrounded nowadays by beech forest (44°21’16”N 10°05’51”E). The
basin, measuring c. 40 m along its major axis, overlies 9 m of sediments that have accumulated on the
site since the Early Holocene (Figure 3). The sequence has been investigated for palaeoenvironmental
reconstruction, and this has suggested that human impact has possibly played a role in determining
vegetation changes on the site as early as the Middle Holocene (Lowe 1991, 1992; Lowe et al. 1994a, 1994b).
According to palynological analyses, the trends followed by arboreal taxa may point to anomalies caused
by Neolithic communities, notwithstanding the high altitude of the site. Coupling this evidence with
lithological discontinuities indicating erosional events, the authors identified three episodes of possibly
stronger human influence, two of which corresponding respectively to the Middle Neolithic and the start
of the Copper Age (Lowe et al. 1994a, 1994b).

Given this seemingly compelling evidence for human activity during the Neolithic at high altitude,
the site has been selected as a promising case study for non-pollen palynomorph (NPP) analysis. The
identification of coprophilous fungal spores is currently one of the few existing methods for assessing
the local presence of herbivores outside archaeological sites in the absence of faunal remains (Linseele
et al. 2013), and it proves particularly suitable when investigating a region long inhabited by pastoral
societies.

Materials and methods

On July 2012, a 730 cm long core was taken using a Russian sampler. The sampling spot is located c. 15m
from the northern edge of the basin, next to a minor pool. Subsamples of 1 cm® were taken from the core
every 8 cm from the part of the sequence comprised between 730 to 602 cm, and every 16 cm between
602 and 442 cm.
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glycerol jelly. A Leica DME light microscope was used for the analysis (x400 and x1000 magnification). A
number of articles were used as reference material for the identification of microfossils, among which:
Gelorini et al. 2011, van Geel 1978, van Geel et al. 1981, 1989, 2003. In total, 27 samples were analyzed, with
counts including a minimum of 200 spores and fungal hyphopodia. As non-pollen palynomorphs (NPPs)
were counted separately from pollen grains, NPP values are expressed as percentages of total non-pollen
palynomorphs (TNPP) (Cugny et al. 2010). The sequence was divided into five non-pollen palynomorph
assemblage zones (NPPAZs), according to the main variations in the whole NPP spectrum (not presented
in the diagram).

Middle Holocene herbivores at Prato Spilla ‘A’: a purely natural condition or a conditioned nature?

A wide range of coprophilous and potentially coprophilous spores have been recorded, confirming
the presence of grazing animals on the site (Figure 4). Some of these (Sporormiella-type, Sordaria-type,
Delitschia) represent highly reliable proxies for the local presence of herbivores. Dung spores appear to be
distributed across the whole sequence, although there seems to be a slightly higher concentration at the
bottom, throughout NPPAZ-2 and between NPPAZs-4 and 5. Chaetomium and Gelasinospora were identified
too. Although these taxa are not obligatory coprophilous, the latter is worthy of note as it is a fire-
loving genus (Ellis and Ellis 1988), potentially indicating biomass burning. Among the other occasionally

Largely coprophilous ~ Often copr. Occasionally coprophilous

R el el el nal el el el mal el el

[ ] ol 1/ : ) 5
4861—4655. 4] > >
CA cal BP 5004 4
5204 >
—————— 5844-5601y |
cal BP

w
8 5 ;
g ______ :E; 580
E 00 b B
2| MmN STh
3 p

B40-4

EN BE0+ 9

7579-7441

______ cal BP . EEE‘B ; ) [ F‘

M To04 E

B8457-8341 A
cal BP * m- h B éb
T a T h

=
)
S—
NAVANRRA SN s\ = N Y, :j‘%
Ky )
S 72

b

1
ELL R LI,

mal manl mal man | t= Py
in in n in 0 in n 1n in

& /R
\
chQ- 5@\\‘0 -'a.\:' o
\A (o]
e O @
LY 2]
3
O 0
&
@)
=
)
o
3 2
@
3
o
o
w
@
? N
=]
s |
0]
w

>

Figure 4. Prato Spilla ‘A: selected percentage diagram showing the occurrence of obligate and occasionally
coprophilous fungal taxa (total NPP%). Empty curves represent 10x exaggeration. M: Mesolithic; EN: Early
Neolithic; MN: Middle Neolithic; LN: Late Neolithic; CA: Copper Age; BA: Bronze Age.
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coprophilous taxa, Cercophora-type and type 55B were abundant. Although several coprophilous Cercophora
species exist, their spores may also derive from rotten wood, so they cannot be directly associated with
grazing pressure. Type 55B (van Geel 1978) requires further research. It strongly resembles Melanospora
brevirostris — which is sporadically isolated from herbivore dung (Doveri 2007) - but it may also represent
non-coprophilous Sphaerodes spp. (F. Doveri, pers. comm., 2014). This microfossil seems to be slightly
more abundant at the top of the sequence. According to the newly obtained radiocarbon dates, this
part of the deposit corresponds to the Late Neolithic, Copper Age, and Copper/Bronze Age transition
(NPPAZs-3, 4 and 5).

Itis not possible to detect any particular rise in the percentages, suggesting that the abundance of obligate
and potentially coprophilous taxa, spanning from the Late Mesolithic to the Early Bronze Age, is likely
to mostly reflect a natural background noise. A similar picture has resulted from the palaeoecological
records in the Otztal Alps, showing no considerable rises in pasture indicators prior to the Middle Bronze
Age (c. 1600 BC) (Festi et al. 2014). The signal detected was thus probably produced by the periodic or
continuous presence of mountain wild herbivores grazing around the mire (e.g. ungulates and leporids).

These data help to reinterpret episodes of vegetation changes based upon previous studies (Lowe et al.
1994a, 1994b). In particular, modern analogue studies on mountain browsing animals turn out to be
enlightening to our case. Controlled experiments have demonstrated how seriously roe deer populations
can affect silver fir growth and regeneration, favouring young saplings as feed (Senn and Suter 2003; a
similar view is expressed by Cruise et al. 2009 in relation to Lago di Bargone in Liguria). Irregular variations
in the tree taxa were already noted by Lowe et al. (1994a, 1994b), and Abies fluctuations may therefore
have been at least partly driven by animal disturbance. On a regional scale, however, the widespread
Abies decline recorded on several sites (Branch and Marini 2014; Arobba et al. 2016) was probably caused
by climatic factors (Branch 2013) or by a combination of climate change and human impact (Vescovi
et al. 2010), possibly coupled with pathogens (Menozzi et al. 2010). Roe deer, along with red deer, ibex
and chamois, are well documented in the zooarchaeological record of the region (Rowley-Conwy 1997;
Lorenzini et al. 2002). Such a reconstruction appears to be supported by the occurrence in the sequence
of the parasitic fungus Kretzschmaria deusta, favouring environments characterised by intense animal
browsing and trampling (Innes et al. 2006).

Alternatively, a more anthropogenic scenario may be pictured in the case the curves of type 55B and
Cercophora-type would entirely represent coprophilous species. If so, it may be suggested that their slight
increase from NPPAZ-3 onwards derives from a more continuous presence of small domestic flocks around
the mire. However, further points against this argument exist. While coastal or upland grazing lands
suitable as pastures are located at a relatively short (0-10 km) distance from the cave sites of western
Liguria, Prato Spilla ‘A’ appears rather isolated.

As mentioned above, Maggi and Nisbet (1991) have found plausible a seasonal movement of shepherds
along distances of maximum 20 km. Although there are no sharp boundaries to define transhumance
modalities, a greater distance should be termed as medium/long-range transhumance, and there is
general agreement on the unlikelihood of long-distance pastoral systems in prehistory (Barker 1985;
Marzatico 2007). It seems also necessary to stress that in previous studies the site of Prato Spilla ‘A’ has
been considered in the context of a well-developed tradition of environmental archaeology focusing
solely on Liguria (e.g. Lowe et al. 1994b). However, its position on the northern side of the Liguro-Emilian
watershed suggests taking into account also the archaeological evidence in the area north of Valditacca.
Here, as the last northern Apennine slopes decline, a wide plain extends around the territory of Parma.
The area was densely populated during the Neolithic, and culturally dissimilar from the Ligurian milieu
(particularly in the Early Neolithic) (Pessina and Tiné 2008). If we turn our attention to the plain of
Parma, we note that its southern fringes lie about 20 km from Prato Spilla. The important settlement of
Sant’llario d’Enza (Maffi and Tirabassi 2013) is located some 30 km from the site (like Pianaccia di Suvero
in Liguria), and sporadic Neolithic artefacts are documented also in the near site of San Polo d’Enza
(Tirabassi 1987). Further south-east, a Late Eneolithic lithic assemblage was found at Bagioletto, a site
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located at 1700 m a.s.l. c. 20 km from Prato Spilla, previously already occupied during the Mesolithic
(Cremaschi et al. 1981; Cremaschi 1990). These distances are more compatible with short-range pastoral
systems, which are more likely to have occurred in later prehistory (Figure 5). In this respect, it is useful
to stress that the Early Neolithic rhomboid point found in eastern Liguria at Mt. Aiona-Prato Mollo
(Province of Genova) is near to the Fiorano types (Baffico et al. 1987), suggesting that also the Apennine
watershed was exploited by groups culturally linked to the plain of Parma. Moreover, a number of studies
have stressed multiple relationships between Emilia and Liguria in the Neolithic (Bagolini and Biagi 1973,
1974; Biagi 1973).

However, even if we accept the existence of any form of transhumance, including long-range systems,
the absence of known seasonal sites in the vicinity of the mire (presumably in a range of 0-5 km) remains
difficult to explain. Potential summer pastures should indeed be associated with sites interpreted as
possible seasonal camps (or at least with archaeological artefacts), as is the case of Mt. Galero and Tana
del Barletta in western Liguria (Barker et al. 1990; Maggi and Nisbet 1991). In our case, it is relevant to
stress that the north-easternmost finds of statue-stelae lie 7 to 12 km from Prato Spilla and belong to
the Filetto-Malgrate-type, which is dated to the Copper Age on the basis of the weapons and ornaments
represented (de Marinis 1994). These monuments are characteristic of the Eneolithic of Lunigiana and
Garfagnana (between eastern Liguria and north-west Tuscany), and are interpreted as ritual images
placed along pastoral routes linking settlements and pastures (Maggi 1998b).

Two high-altitude mires in eastern Liguria have provided direct evidence for in situ human presence,
albeit scant and sporadic. An ornament dated probably to the Copper Age has been collected at Lago di
Bargone (830 m a.s.l.) (Campana et al. 1998), where contemporary low anthropogenic disturbance has
been suggested by pedological and palynological analyses (Cruise et al. 2009). At Mt. Aiona-Prato Mollo
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(1700-1500 m a.s.l.), there is instead evidence for periodic human presence since the Early Neolithic
(Baffico et al. 1987). A further point supporting the existence of this extra-settlement area being used as
an upland pasture is the presence of a number of arrowheads from the Copper Age - Early Bronze Age
(Baffico et al. 1987; Maggi 1998c; Maggi and Campana 2008). Although commonly interpreted as related to
hunting, and occasionally as ritual offers (Leonardi and Arnaboldi 1998), the finds may be consistent with
the interpretations from similar sites, that stress the necessity to guard the livestock against robbers or
rival groups (Marzatico 2007; on the rise of violence during later prehistory see Meyer et al. 2015). The
importance of controlling and defending upland resources for early European herders seems confirmed
by the case of Talheim (southern Germany), where a large Early Neolithic mass grave containing the
bones of 34 individuals of both genders and various ages was found. Isotopic evidence has suggested
that some of the deceased, considered as a family group killed by a rival community, may possibly have
been involved in forms of vertical transhumance between high pastures and Linearbandkeramik valley
settlements (Price et al. 2006).

Conclusions
The main research outcomes can be summarised as follows:

e although an involvement of prehistoric shepherds in the uplands cannot be totally ruled out,
it is likely that the continuous presence of coprophilous fungal spores in the Middle Holocene
sediments at Prato Spilla ‘A’ originates from wild mountain herbivores, most likely ungulates, and
perhaps also lagomorphs;

e the main difficulties for assuming pastoralism lie in the distance from known archaeological sites
(c. 20-30 km), and the unlikelihood of long-range transhumance in prehistory, that has often been
questioned in the literature (e.g. Marzatico 2007). Nevertheless, sporadic human presence in a
shorter distance range is indicated by Copper Age statue-stelae, and in the case of other isolated
uplands is shown by the artefacts recovered at Prato Mollo and Lago di Bargone;

e if any, it is likely that episodes of upland pastoralism should not be attributed uniquely to the
Ligurian Neolithic groups, but also to the communities settled in the densely occupied plain of
Parma;

e it is essential that specific methods (biogeochemistry, DNA metabarcoding) are applied in order to
enable distinction between wild- and domestic-derived organic inputs (D’Anjou et al. 2012; Giguet-
Covex et al. 2014).

Finally, it is worth stressing that the picture is indeed made even more intricate by the small size of
Neolithic communities (Maggi and Nisbet 1991). Family-sized groups acting in the uplands with small
herds may have only slightly impacted the environment, being difficult to detect nowadays in the
palaeoecological record (Barker 1985; Festi et al. 2014). The very first transhumant pastoralism may thus
have left very weak traces (Gifford 1978), and the application of local proxies for herbivore presence to
other potential upland pastures is needed to better elucidate the situation in the Liguro-Emilian region.

References

Akeret, O. and Jacomet, S. 1997. Analysis of plant macrofossils in goat/sheep faeces from the Neolithic
lake shore settlement of Horgen Scheller - an indication of prehistoric transhumance? Vegetation
History and Archaeobotany 6 (4): 235-239.

Akeret, O., Haas, J. N., Leuzinger, U. and Jacomet, S. 1999. Plant macrofossils and pollen in goat/sheep
faeces from the Neolithic lake-shore settlement Arbon Bleiche 3, Switzerland. The Holocene 9 (2): 175-
182.

Arnold, E. R. and Greenfield, H. J. 2003. A zooarchaeological perspective on the origins of vertical
transhumant pastoralism and the colonization of marginal habitats in temperate southeastern
Europe. In M. Mondini, S. Mufioz and S. Winkler (eds.), Colonisation, Migrationand Marginal Areas: a
Zooarchaeological Approach: 96-117. Oxford, Oxbow Press.

55



PEOPLE AND THE MOUNTAINS - ENTERING INTO THE NEW LANDSCAPES

Arnold, E. R. and Greenfield, H.]. (eds.) 2006. The Origins of Transhumant Pastoralism in Temperate Southeastern
Europe: A Zooarchaeological Perspective from the Central Balkans. Oxford, Archaeopress.

Arobba, D., Firpo, M., Mercalli, L., Morandj, L., Rossi, S. and Caramiello, R. 2016. La foce del Bisagno nel
medio Olocene: analisi paleoambientali di un deposito costiero ligure. Nimbus 75 (in press).

Baffico, O., Cruise, G. M., Macphail, R. 1., Maggi, R. and Nisbet, R. 1987. Monte Aiona - Prato Mollo.
Archeologia in Liguria 3(1): 1982-1986.

Bagolini, B. and Biagi, P. 1973. Influssi della cultura di Fiorano nel Neolitico della Liguria. Preistoria Alpina
9: 69-90.

Bagolini, B. and Biagi, P. 1974. Rapporti tra la cultura di Fiorano e il Neolitico della Liguria ed aspetti
occidentali tra Liguria e Padania. Atti della XVI Riunione dellIstituto Italiano di Preistoria e Protostoria: 151-
158. Firenze, Istituto Italiano di Preistoria e Protostoria.

Bagolini, B. and Biagi, P. 1977. Introduzione al Neolitico del’Emilia e Romagna. Atti della XIX Riunione
dell’Istituto Italiano di Preistoria e Protostoria: 79-136. Firenze, Istituto Italiano di Preistoria e Protostoria.

Bagolini, B. and Pedrotti, A. 1998. L'ltalie septentrionale. In J. Guilaine (ed.), Atlas du Néolithique européen
(Vol. 2A). LEurope occidentale: 233-341. Liége, Université de Liege.

Barker, G. 1985. Prehistoric Farming in Europe. Cambridge, Cambridge University Press.

Barker, G., Biagi, P., Clark, G., Maggi, R. and Nisbet, R. 1990. From hunting to herding in the Val Pennavaira
(Liguria - northern Italy). In P. Biagi (ed.), The Neolithisation of the Alpine Region: 99-121. Brescia, Museo
Civico di Scienze Naturali.

Bedford, K. 2013. Holocene environmental history of the Tuscan-Emilian Apennines: a case study from Prato Spilla.
Unpublished Undergraduate Dissertation, Department of Geography and Environmental Science,
University of Reading.

Biagi, P. 1973. Raffronti tra I'aspetto ligure e I'aspetto padano della Cultura dei Vasi a Bocca Quadrata.
Atti della XVI Riunione dell’Istituto Italiano di Preistoria e Protostoria: 95-110. Firenze, Istituto Italiano di
Preistoria e Protostoria.

Bintliff, J., Snodgrass, A. 1988. Off-site pottery distributions: a regional and interregional perspective.
Current anthropology 29 (3): 506-513.

Bradley, R. 2000. An Archaeology of Natural Places. London, Routledge.

Branch, N. P. 2013. Early-Middle Holocene vegetation history, climate change and human activities at
Lago Riane (Ligurian Apennines, NW Italy). Vegetation history and archaeobotany 22 (4): 315-334.

Branch, N. P, and Marini, N. A. 2014. Mid-Late Holocene environmental change and human activities in
the northern Apennines, Italy. Quaternary International 353: 34-51.

Branch, N. P. and Morandi, L. 2015. Late Wiirm and Early-Middle Holocene environmental change and
human activities in the northern Apennines, Italy. In U. Moscatelli and A. Stagno (eds.), Archeologia
delle aree montane europee: metodi, problemi e casi di studio. Il capitale culturale. Studies on the Value of
Cultural Heritage, 12: 537-563.

Branch, N. P., Black, S., Maggi, R., and Marini, N. A. 2014. The Neolithisation of Liguria (NW Italy): an
environmental archaeological and palaeoenvironmental perspective. Environmental Archaeology 19:
196-213.

Braudel, F. 1949. La Méditerranée et le monde méditerranéen a I'époque de Philippe II. Paris, Armand Colin.

Bronk Ramsey, C. 2009. Bayesian Analysis of Radiocarbon Dates. Radiocarbon 51 (1): 337-360.

Bull, L. D., Betancourt, P. P. and Evershed, R. P. 2001. An organic geochemical investigation of the practice
of manuring at a Minoan site on Pseira Island, Crete. Geoarchaeology 16 (2): 223-242.

Campana, N., Maggi, R. and Negrino, F. 1998. Val Bargonasco (Casarza Ligure - GE). In A. Del Lucchese and
R. Maggi (eds.), Dal diaspro al bronzo. LEta del Rame e 'Eta del Bronzo in Liguria: 26 secoli di storia fra 3600 e
1000 anni avanti Cristo: 133-137. La Spezia, Luna Editore.

Cremaschi, M. 1990. Pedogenesi medio olocenica ed uso dei suoli durante il Neolitico in Italia settentrio-
nale. In P. Biagi (ed.), The Neolithisation of the Alpine Region: 71-89. Brescia, Museo Civico di Scienze
Naturali.

Cremaschi, M., Biagi, P., Accorsi, C. A., Bandini Mazzanti, M., Rodolfi, G., Castelletti, L. and Leoni, L. 1981.
1 sito mesolitico di Monte Bagioletto (Appennino Reggiano) nel quadro delle variazioni ambientali
oloceniche dell’Appennino Tosco-Emiliano. Emilia Preromana 9-10: 11-46.

56



L. F. MORANDI AND N. P. BRANCH: LONG-RANGE VERSUS SHORT-RANGE PREHISTORIC PASTORALISM

Cribb, R. 1991. Nomads in archaeology. Cambridge, Cambridge University Press.

Cruise, G. M., Macphail, R. I, Linderholm, J., Maggi, R., and Marshall, P. D. 2009. Lago di Bargone, Liguria,
N Italy: a reconstruction of Holocene environmental and land-use history. The Holocene 19: 987-
1003.

Cugny, C., Mazier, F. and Galop, D. 2010. Modern and fossil non-pollen palynomorphs from the Basque
mountains (western Pyrenees, France): the use of coprophilous fungi to reconstruct pastoral activity.
Vegetation History and Archaeobotany 19: 391-408.

D’Anjou, R. M., Bradley, R. S., Balascio, N. L. and Finkelstein, D. B. 2012. Climate impacts on human
settlement and agricultural activities in northern Norway revealed through sediment biogeochemistry.
Proceedings of the National Academy of Sciences 109(50): 20332-20337.

Degasperi, N., Ferrari, A. and Steffé, G. 1998. L'insediamento neolitico di Lugo di Romagna. In A. Pessina
and G. Muscio (eds.), Settemila Anni fa il Primo Pane (Catalogue of the Exhibition): 117-124. Comune di
Udine, Museo Friulano di Storia Naturale.

de Haas, T. 2012. Beyond dots on the map: intensive survey data and the interpretation of small sites and
off-site distributions. In P. Schdrner and G. Schdrner (eds.), Comparative issues in the archaeology of the
Roman rural landscape, site classification between survey, excavation and historical categories, JRA supplements
88: 55-79.

De Lumley, H. D. 1984. Les gravures rupestres de I’dge du Bronze de la vallée des Merveilles, Mont Bego,
Alpes-Maritimes. L'Anthropologie 88: 613-647.

de Marinis, R. C. 1994. Il fenomeno delle statue-stele e stele antropomorfe dell’eta del Rame in Europa. In
S. Casini, R. C. de Marinis, F. Fedele, A. Fossati and S. Odone (eds.), Le pietre degli dei. Menhir e stele dell’Eta
del Rame in Valcamonica e Valtellina: 31-58. Bergamo, Centro Culturale Niccolo Rezzara.

Dimbleby, G. W. 1985. The Palynology of Archaeological Sites. London, Academic Press Inc.

Doveri, F. 2007. Fungi Fimicoli Italici. A Guide to the Recognition of Basidiomycetes and Ascomycetes Living on
Faecal Material. Trento, Associazione Micologica Bresadola.

Dumézil, G. 1996. Archaic Roman Religion. Blatimore, Johns Hopkins University Press.

Ellis, M. B. and Ellis, J. P. 1988. Microfungi on miscellaneous substrates: an identification handbook. London and
Sydney, Croom Helm.

Evershed, R. P., Bethell, P. H., Reynolds, P. J. and Walsh, N. J. 1997. 53-Stigmastanol and related 5p-stanols
as biomarkers of manuring: analysis of modern experimental material and assessment of the
archaeological potential. Journal of Archaeological Science 24: 485-495.

Festi, D., Putzer, A. and Oeggl, K. 2014. Mid and Late Holocene land-use changes in the Otztal Alps, territory
of the Neolithic Iceman ‘Otzi’. Quaternary International 353: 17-33.

Gelorini, V., Verbeken, A., van Geel, B., Cocquyt, C. and Verschuren, D. 2011. Modern non-pollen
palynomorphs from East African lake sediments. Review of Palaeobotany and Palynology 164: 143-173.
Gifford, D. P. 1978. Ethnoarchaeological observations of natural processes affecting cultural materials. In

R. A. Gould (ed.), Explanation in Ethnoarchaeology: 77-101. Albuquerque, University of New Mexico.

Giguet-Covex, C., Pansu, J., Arnaud, F., Rey, P. J., Griggo, C., Gielly, L., Domaizon, 1., Coissac, E., David, F.,
Choler, F.,, Poulenard, J. and Taberlet, P. 2014. Long livestock farming history and human landscape
shaping revealed by lake sediment DNA. Nature communications 5 (3211doi: 10.1038/ncomms4211).

Holliday, V. T. and Gartner, W. G. 2007. Methods of soil P analysis in archaeology. Journal of archaeological
science 34: 301-333.

Innes, J., Blackford, J. and Chambers, F. 2006. Kretzschmaria deusta and the northwest European mid-
Holocene Ulmus decline at Moel y Gerddi, north Wales, United Kingdom. Palynology 30: 121-132.

Jourdan-Annequin, C. and Duclos, J. C. (eds.) 2006. Aux origines de la transhumance. Les Alpes et la vie pastorale
d’hier a aujourd’hui. Paris, Picard.

Leonardi, G. and Arnaboldi, S. 1998. Approccio analitico allo studio delle cuspidi di freccia liguri. In A. Del
Lucchese and R. Maggi (eds.), Dal diaspro al bronzo. L'Eta del Rame e I'Eta del Bronzo in Liguria: 26 secoli di
storia fra 3600 e 1000 anni avanti Cristo: 48-52. La Spezia, Luna Editore.

Linseele, V., Riemer, H., Baeten, J., De Vos, D., Marinova, E. and Ottoni, C. 2013. Species identification
of archaeological dung remains: a critical review of potential methods. Environmental Archaeology 18:
5-17.

57



PEOPLE AND THE MOUNTAINS - ENTERING INTO THE NEW LANDSCAPES

Lorenzini, R., Lovari, S. and Masseti, M. 2002. The rediscovery of the Italian roe deer: genetic differentiation
and management implications. Italian Journal of Zoology 69: 367-379.

Lowe, J. J. 1991. The chronology and correlation of evidence for prehistoric pastoralism in southern
Europe. In R. Maggi, R. Nisbet and G. Barker (eds.), Archeologia della pastorizia in Europa Meridionale
(Rivista di Studi Liguri 57): 151-174. Bordighera, Istituto internazionale di Studi Liguri.

Lowe, J. J. 1992. Lateglacial and Early Holocene lake sediments from the northern Apennines, Italy -
pollen stratigraphy and radiocarbon dating. Boreas 21: 193-208.

Lowe, J.]., Branch, N. and Watson, C. 1994a. The chronology of human disturbance of the vegetation of the
northern Apennines during the Holocene. In P. Biagi, J. Nandris, Highland Zone Exploitation in Southern
Europe. Monografie di Natura Bresciana 20: 169-188.

Lowe, ].]J., Davite, C., Moreno, D.and Maggi, R. 1994b. Holocene pollen stratigraphy and human interference
in the woodlands of the northern Apennines, Italy. The Holocene 4: 153-164.

Macready, S. and Thompson, F. H. 1985. Archaeological Field Survey in Britain and Abroad. London, Society of
Antiquaries.

Maffi, M. and Tirabassi, I. 2013. Il sito neolitico di S.Ilario D’Enza (Re): scavi Monaco Bernardi. Rivista di
Scienze Preistoriche 63: 39-76.

Maggi, R. 1998a. Storia della Liguria fra 3600 e 2300 anni avanti Cristo (Eta del Rame). In A. Del Lucchese
and R. Maggi (eds.), Dal diaspro al bronzo. L'Eta del Rame e I'Eta del Bronzo in Liguria: 26 secoli di storia fra 3600
e 1000 anni avanti Cristo: 7-28. La Spezia, Luna Editore.

Maggi, R. 1998b. Le statue stele della Lunigiana. In A. Del Lucchese and R. Maggi (eds.), Dal diaspro al
bronzo. L'Eta del Rame e 'Eta del Bronzo in Liguria: 26 secoli di storia fra 3600 e 1000 anni avanti Cristo: 179-181.
La Spezia, Luna Editore.

Maggi, R. 1998c. Prato Mollo. In A. Del Lucchese and R. Maggi (eds.), Dal diaspro al bronzo. L'Eta del Rame
e Eta del Bronzo in Liguria: 26 secoli di storia fra 3600 e 1000 anni avanti Cristo: 129-131. La Spezia, Luna
Editore.

Maggi, R. 1999. Coasts and uplands in Liguria and Northern Tuscany from the Mesolithic to the Bronze
Age. In]. Morter, R. H. Tykot, and J. E. Robb (eds.), Social Dynamics of the Prehistoric Central Mediterranean
(Vol. 3): 47-65. London, Accordia Research Institute.

Maggi, R. 2004a. I monti sun eggi: the making of the Ligurian landscape in prehistory. In R. Balzaretti, M.
Pearce and C. Watkins (eds.), Ligurian Landscapes: Studies on Archaeology, Geography and History: 71-82.
London, Accordia Research Institute.

Maggi, R. 2004b. Leredita delle Preistoria e la costruzione del paesaggio. In R. C. de Marinis and G. Spadea
(eds.), I Liguri. Un antico popolo europeo tra Alpi e Mediterraneo: 35-49. Milano, Skira.

Maggi, R. 2004c. Pratiche agro-pastorali e paesaggio fra Alpi Marittime e Appennino Settentrionale: dal
Neolitico all’Eta del Bronzo. Bullettin d’Etudes Préhistorique et Archeologiques Alpines 15: 161-174.

Maggi, R. and Campana, N. 2008. Archeologia delle risorse ambientali in Liguria: estrazione e sussistenza
fra IV e Il millennio BC. Bulletin di Musée d’Anthropologie Préhistorique de Monaco, Suppl. n° 1: 65-74.

Maggi, R. and Nisbet, R. 1991. Prehistoric pastoralism in Liguria. Rivista di studi liguri 56: 265-296.

Maggi, R., Nisbet, R. and Barker, G. (eds.) 1991. Archeologia della pastorizia nell’Europa Meridionale. Bordighera,
Istituto Internazionale di Studi Liguri.

Marzatico, F. 2007. La frequentazione dell’ambiente montano nel territorio atesino fra I’eta del Bronzo e
del Ferro: alcune considerazioni sulla pastorizia transumante e ‘I'economia di malga’. Preistoria Alpina
42:163-182.

Menozzi, B. 1., Zotti, M. and Montanari, C. 2010. A non-pollen palynomorphs contribution to the
local environmental history in the Ligurian Apennines: a preliminary study. Vegetation History and
Archaeobotany 19: 503-512.

Meyer, C., Lohr, C., Gronenborn, D. and Alt, K. W. 2015. The massacre mass grave of Schéneck-Kilianstddten
reveals new insights into collective violence in Early Neolithic Central Europe. Proceedings of the
National Academy of Sciences 112 (36): 11217-11222.

Pessina, A. and Tiné, V. 2008. Archeologia del Neolitico. L'Italia tra il VI e il IV millennio a.C. Roma, Carocci.

Price, T. D., Wahl, J. and Bentley, R. A. 2006. Isotopic evidence for mobility and group organization among
Neolithic farmers at Talheim, Germany, 5000 BC. European Journal of Archaeology 9 (2-3): 259-284.

58



L. F. MORANDI AND N. P. BRANCH: LONG-RANGE VERSUS SHORT-RANGE PREHISTORIC PASTORALISM

Reimer, P. J., Bard, E., Bayliss, A., Beck, J. W., Blackwell, P. G., Bronk Ramsey, C., Grootes, P. M., Guilderson,
T.P., Haflidason, H., Hajdas, L., HattZ, C., Heaton, T. J., Hoffmann, D. L., Hogg, A. G., Hughen, K. A., Kaiser,
K. F., Kromer, B., Manning, S. W., Niu, M., Reimer, R. W, Richards, D. A., Scott, E. M., Southon, J. R., Staff,
R. A., Turney, C. S. M. and van der Plicht, J. 2013. IntCal13 and Marine13 Radiocarbon Age Calibration
Curves 0-50,000 Years cal BP. Radiocarbon 55 (4): 1869-1887.

Robb, J. E. 2007. The Early Mediterranean Village: Agency, Material Culture and Social Change in Neolithic Italy.
Cambridge, Cambridge University Press.

Rottoli, M. and Castiglioni, E. 2009. Prehistory of plant growing and collecting in northern Italy, based on
seed remains from the early Neolithic to the Chalcolithic (c. 5600-2100 cal BC). Vegetation History and
Archaeobotany 18: 91-103.

Rowley-Conwy, P. 1997. The animal bones from Arene Candide. Final report. In R. Maggi (ed.), Arene
Candide: a functional and environmental assessment of the Holocene sequence (Excavations Bernabod Brea -
Cardini, 1940-50): 153-277. Roma, Il Calamo.

Rowley-Conwy, P., Gourichon, L., Helmer, D. and Vigne, J. D. 2013. Early domestic animals in Italy, Istria,
the Tyrrhenian Islands and southern France. In S. Colledge, J. Conolly, K. Dobney, K. Manning and S.
Shennan (eds.), The Origins and Spread of Domestic Animals in Southwest Asia and Europe: 161-194. London,
University College London.

Senn, J. and Suter, W. 2003. Ungulate browsing on silver fir (Abies alba) in the Swiss Alps: beliefs in search
of supporting data. Forest Ecology and Management 181 (1): 151-164.

Spindler, K. 1994. The Man in the Ice. London, Weidenfeld and Nicolson.

Sullivan, S. and Homewood, K. 2003. On Non-Equilibrium and Nomadism: Knowledge, Diversity and Global
Modernity in Drylands (and Beyond). CSGR Working Paper No. 122/03. University of Warwick, available
at: www.csgr.org.

Tirabassi, 1. 1987. Catasto archeologico della provincia di Reggio Emilia, 2. I siti neolitici. Reggio Emilia, Municipio
di Reggio Emilia-Civici Musei.

Turner, V. 1967. The Forest of Symbols: Aspects of Ndembu ritual. Ithaca, Cornell University Press.

van Geel, B. 1978. A paleoecological study of Holocene peat bog sections in Germany and the Netherlands.
Review of Palaeobotany and Palynology 25: 1-120.

van Geel, B., Bohncke, S. J. P. and Dee, H. 1981. A palaeoecological study of an upper Late Glacial and
Holocene sequence from ‘De Borchert’, The Netherlands. Review of Palaeobotany and Palynology 31: 367-
448,

van Geel, B., Coope, G. R. and van der Hammen, T. 1989. Palaeoecology and stratigraphy of a lateglacial
type section at Usselo (The Netherlands). Review of Palaeobotany and Palynology 60: 25-129.

van Geel, B., Buurman, J., Brinkkemper, O., Schelvis, J., Aptroot, A., van Reenen, G. B. A. and Hakbijl, T.
2003. Environmental reconstruction of a Roman Period settlement site in Uitgeest (The Netherlands),
with special reference to coprophilous fungi. Journal of Archaeological Science 30: 873-883.

Vescovi, E., Kaltenrieder, P. and Tinner, W. 2010. Late-Glacial and Holocene vegetation history of Pavullo
nel Frignano (Northern Apennines, Italy). Review of Palaeobotany and Palynology 160: 32-45.

59



