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Abstract

Archaeomalacological analyses have been carried out as part of the interdisciplinary project
of Colombare di Negrar, a prehistoric site in the Lessini Mountains (northern Italy). The
palaeoenvironmental and economic reconstruction from the Late to Final Neolithic was
based on 1047 mollusc remains taken from two contiguous Trenches 4 and 15. The landscape
reconstruction shows natural clearings in the woods. The faunal associations indicate that
the environment from the Late to Final Neolithic became wetter. Finally, stony-soil species
remained constant over time.

Keywords: prehistory; archaeomalacology; Valpolicella; environment; Late Neolithic;
Final Neolithic

1. Introduction

The prehistoric site of Colombare di Villa di Negrar (VR) is at the centre of a broader
research project aimed at understanding the dynamics of occupation and exploitation of
the southern Lessini area between the 5th and 2nd millennia BC (Figure 1).

The area has been recognised for its archaeological potential since the 1950s, it has
been investigated during two excavation campaigns directed by Francesco Zorzi [1], then
Director of the Natural History Museum of Verona, who reported the discovery of nine
Copper Age [2] hut floors.

Since 2019, the site has been the focus of seven excavation campaigns conducted by
the University of Milan (Chair of Prehistory and Prehistoric Ecology), in collaboration with
the Superintendency of Archaeology, Fine Arts and Landscape for the provinces of Verona,
Rovigo, and Vicenza. These investigations have significantly expanded the chronological
range of occupation of the area, from the 5th millennium BC (Late Neolithic) to the final
2nd millennium BC (Late Bronze Age) [3].

Field research has not been limited to on-site archaeological investigation. However, it
has been designed with the broader aim of reconstructing the site’s main characteristics
and contextualising it within its natural environment and networks of exchange and
cultural interaction [4]. This has been achieved through collaboration with specialists from
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a wide range of disciplines, including geomorphology, petrography, chemistry, geology,
palynology, archaeobotany and archaeozoology.

.Colombare di Villa di Negrar

Figure 1. Location of the Colombare di Villa site in Negrar di Valpolicella (VR).

1.1. Archaeological Context

The site of the Colombare di Villa di Negrar is located in the southwestern Lessini
mountains, at an altitude of 650 m asl, virtually linked to important communication routes
that lead south, through the western Venetian plain, into the Po Valley, and towards the
Alpine territories to the north, along the waterway represented by the Adige-Isarco axis.

The Venetian Prealps, on whose western edge lies the Valpolicella, are known for their
excellent-quality flint, which has been intensively exploited since the 6th millennium BC
(Lugo di Grezzana (VR) [5]).

The availability of this raw material, together with the site’s strategic location and
its intrinsic visibility—Ilarge natural limestone “towers” make it visible from the valley
floor [6]—should be considered the driving force behind the long-term occupation of the
area. An open archaeological question concerns the type of occupation, which must have
been characterised by long periods of continuous use, such as between the Late Neolithic
and the Final Neolithic (late 5th-late 3th millennium BC), and by repeated, temporary aban-
donments and resumptions of settlement. The study of the archaeomalacological record,
which we explore in depth in this paper, aims to gather further information on environ-
mental conditions and how they may have influenced the site’s occupation, abandonment,
and reoccupation dynamics.

The paleoenvironmental data available to date (Table 1) [7], collected in the excavation
campaigns conducted between 2019 and 2025, have allowed us to sequence a first occu-
pation, probably not structured for a long and permanent occupation, which began in the
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last centuries of the 5th millennium BC, which was followed, around 3900-3800 cal BC, by
the construction of a wooden house, evidenced by a series of aligned negative structures
(post holes), dated to the Late Neolithic [8]. In the second half of the 3rd millennium cal BC
(24642239 cal BC), the area was subject to occupations, reoccupations and interventions to
alter the slope, through the construction of terraces.

Table 1. Table of available radiocarbon (C14) dates for Trenches 4 and 15. In this contribution,
following the chronological framework established for the Neolithic and the Copper Age of northern
Italy, the term Late Neolithic is used to encompass the Neolitico recente and the Neolitico tardo, while
Final Neolithic refers to the entire Copper Age. The latter is subdivided by de Marinis and Pedrotti [9]
into three Phases: Rame 1 (Early Copper Age), Rame 2 (Middle Copper Age), and Rame 3 (Late
Copper Age), the last of which is characterized by the appearance of the Bell Beaker phenomenon.
* Absolute dating refers to Stratigraphic Unit 10 sample 4, a pit fill associated with the same Late
Neolithic structure (house) as Stratigraphic Unit 15.

Dating
(cal BC 20)

3891-3653 Late Neolithic =~ humic deposit
3627-3377 Late Neolithic ~ redeposited layer
3358-3102 Final Neolithic  occupation/change in use

Trench SU Chronology Interpretation

3892-3653 Late Neolithic ~ occupation/house abandonment

4321-4054 Late Neolithic  use surface/initial occupation phase

4333-4064 Late Neolithic  use surface/initial occupation phase

e S B S~ B S T N
O || | |G| |

4314-4052 Late Neolithic ~ use surface/initial occupation phase

fill of negative feature (domestic

4 15 3976-3803 Late Neolithic

structure) *
15 2 2455-2206 Final Neolithic  use surface (terracing system)
15 4 2464-2239 Final Neolithic  use surface (terracing system)

However, the type of occupation of the site during the Bronze Age is difficult to
establish due to the lack of detailed stratigraphic investigations: the long chronological
span is testified by the material culture, the types of which place the Colombare within
the pile-dwelling-terramare facies. The presence of an active community at the Colombare
in the 2nd millennium BC is perhaps to be related, in addition to the raw material (flint)
which was indeed still highly sought after up until the Middle Bronze Age, to the ascent
to the high altitudes of the Lessinia area for the carrying out of pastoral activities at high
altitude. The numerous findings of bronze artefacts offered at high altitude (Hohenfunde)
could reflect this interest [10,11].

1.2. Trenches 4 and 15

The malacological sample examined in this study was selected from two specific
contexts: Trenches 4 (2021) and 15 (2022).

The two excavation areas are contiguous and cover almost the entire length of the
space between two large limestone boulders, designated Boulder 1 and Boulder 2 (Figure 2).

This area includes a flat surface—occupied by a house during the Late Neolithic—and
a sector that becomes progressively steeper towards the southern face of Boulder 2, which
was terraced during the Final Neolithic.

In Trench 4, it was possible to uncover, in the Late Neolithic horizon, two negative
structures (postholes), set following the trend of the ridges of outcropping bedrock that
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characterise the entire area, which represent part of the substructure supporting an aerial
platform on which the aforementioned building must have stood.

AOIZm
||

Figure 2. Colombare di Villa di Negrar. Location of Trenches 4 and 15 (inside the red hatching). In
light grey to the south is Boulder 1 and to the north Boulder 2. In dark grey is the bedrock.

Trench 15, on the other hand, extends for a length of 7 m and an average width of
1 m from the upper limit of Trench 4 towards the north and led to the identification of two
use levels with a difference in height of approximately 1 m, delimited by large boulders,
interpreted as slope adjustment works (terracing), dated in absolute chronology to the end
of the Final Neolithic (2464-2239 cal BC).

The two contiguous excavation areas (Figure 3) display distinct morphologies that
likely influenced both their patterns of occupation and their stratigraphic development. In
Trench 4, it was possible to document a stratigraphic sequence (excluding stratigraphic
units 1-4, which are in secondary deposition) attesting to phases of occupation from the
Late Neolithic to the Final Neolithic (Early Copper Age). In Trench 15, the earliest oc-
cupation horizons date to the latest phase of Final Neolithic (Late Copper Age) and are
associated with the terracing of the area.

The stratigraphic sequence of Trench 4 concludes with the early phase of Final Ne-
olithic, apparently not continuous with the latest phase of Final Neolithic occupation
phases. However, it is important to consider the historical excavation work carried out by
Zorzi, which may have influenced the overall understanding of the context. The historical
excavations of Hut 1 Zorzi (one meter south of the boundary of Trench 4) yielded material
culture attributable to the whole Final Neolithic [12]. The absence of such evidence in
Trench 4 may therefore be due more to anthropogenic depositional or post-depositional
phenomena than to a hiatus in the occupation of the plateau.
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Figure 3. Orthophoto of Trenches 4 (to the south) and 15.

2. Materials and Methods

The malacological study was conducted on the remains from Trenches 4 and 15, exca-
vated in 2021 and 2022. These were collected following sediment flotation by Dr. Barbara
Proserpio and Dr. Gianluca Simonini (during the malacological study, an unspecified
number of finds consisting of minute or very minute fragments were recovered, which,
for convenience, were not counted) carried out in collaboration with the Archaeobiol-
ogy Laboratory of the Civic Museums of Como (Dr. Mauro Rottoli and Dr. Elisabetta
Castiglioni). The determination was conducted with the aid of a personal collection
of comparative material, a species identification atlas [13], and the constantly updated
online resource Molluscabase [14]. The minimum number of individuals was counted
according to the methodology outlined in the archaeomalacology volume [15], as was the
habitat reconstruction.

3. Results
Malacological Study

From a taphonomic point of view, no traces were found on the surface of the gas-
tropods, such as those related to rodent feeding remains. It should be noted that strati-
graphic unit 2 in Trench 5 was described as heavily bioturbated by the roots of the sur-
rounding vegetation, and this may have influenced the movement of some fragments.

The excavation allowed the recovery of abundant malacofauna, thanks to the careful
collection techniques and soil flotation adopted. The sieving was conducted in conjunction
with sediment washing during the archaeobotanical study, using mesh sizes of 0.5, 1 and
2 mm. The total study is still ongoing, and the total number currently exceeds 9900 indi-
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viduals, including 32 terrestrial species and one fragment of marine species (Cardium sp.),
but the present article is based only on Trenches 4 and 15, so on a sample of 1047 remains.
All specimens were examined and counted individually, allowing us to verify the state of
conservation of the shells, which, in general, appear to be in good condition. This paper
delves into the study of the malacological remains found only in Trenches 4 and 15, and
here the species examined (Table 2, Figure 4) are terrestrial gastropods.

Table 2. Trenches 4 and 15. List of terrestrial molluscs and numbers of individuals with associations
and habitat (MNI: Minimum Number of Individuals).

Terrestrial Species MNI Associations Habitat
Abida secale (Draparnaud 1801) 2 Xerophilous Broken-up soil, stony soils
Acicula lineata (Draparnaud 1801) 5 Phyticolous Stony soils, rupestral
Aegopis gemonensis (Férussac 1832) 13 Phyticolous/shaphilous =~ Woodland, stony soils/rupestral
Argna biplicata (Michaud 1831) 1 Phyticolous/shaphilous ~ Woodland, stony soils/rupestral
Cecilioides acicula (Miller 1774) Recent immigration
Cecilioides veneta (Strobel 1855) Recent immigration
Charpentieria itala (von Martens 1824) 10 Mesophilic Stony soils
Chilostoma cingulatum (Studer 1820) 55 Mesophilic Rupestral
Chondrula tridens (Miiller 1774) 4 Xerophilous Open grounds
Clausilia cruciata (Studer 1820) 38 Phyticolous/shaphilous ~ Woodland, stony soils/rupestral
Cochlodina comensis (Pfeiffer 1850) 2 Phyticolous/heliofile OpeéloﬁfsC}Cﬁl;:i;;f ony
Cochlodina dubiosa (Clessin 1882) 11 Phyticolous Woodland
Cochlostoma sp. 319 Mesophilic Woodland, rupestral
Gonyodiscus rotundatus (Miiller 1774) 38 Mesophilic Open woodland, stony soils
Granaria frumentum (Draparnaud 1801) 6 Xerophilous Open woodland, broken-up soil
Helicodonta obvoluta (Miiller 1774) 4 Phyticolous/shaphilous Woodland
Helix cincta (Miller 1774) 5 Mesophilic Open woodland, broken-up soil
Macrogastra attenuata (Rossméssler 1835) 6 Phyticolous/shaphilous =~ Woodland, stony soils/rupestral
Oxychilus clarus (Held 1838) 6 Phyticolous/shaphilous Woodland
Oxychilus draparnaudi (Beck 1837) 10 Phyticolous/shaphilous =~ Woodland, stony soils/rupestral
Pagodulina pagodula (Des Moulins 1830) 1 Phyticolous/shaphilous Woodland
Pomatias elegans (Miiller 1774) 304 Mesophilic Open Wogg;?irsfotz,};sg grounds,
Pyramidula rupestris (Draparnaud 1801) 1 Mesophilic Open woodland, rupestral
Sphyradium doliolum (Bruguiere 1792) 15 Phyticolous/shaphilous ~ Woodland, stony soils/rupestral
Trochulus leucozonus (Pfeiffer 1828) 7 Xerophilous/shaphilous Woodland
Truncatellina cylindrica (Férussac 1807) 181 Subterranean xerophilous Xerotermic in open grounds
Vitrina pellucida (Miiller 1774) 3 Mesophilic Woodland

The species Cecilioides acicula and Cecilioides veneta were excluded from the statistical

analysis because they are pollutants: the former has a historical distribution [16], while the
latter penetrates deeply into the subsoil via the root canals of herbaceous vegetation [17].
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Figure 4. Selection of some gastropods covered in this paper (from left to right and from top to
bottom: Pomatias elegans, Helicodonta obvoluta, Truncatellina cylindrica, Abida secale, Cochlostoma sp.,
Cochlostoma herincae, Pagodulina pagodula, Pyramidula rupestris, Chondrula tridens, Charpentieria itala,
Gonyodiscus rotundatus, Sphyradium doliolum, Chilostoma cingulatum).

In Trench 4 (Table 3), the most abundant molluscs are those adapted to mesophilic
conditions, with intermediate water requirements and tolerance of alternating dry and
wet seasons. These are followed by xerophilous species, more adapted to arid conditions
that can occur in mountainous areas with south-facing slopes or sparse vegetation cover
(Chondrula tridens and Truncatellina cylindrica).

Table 3. Numerical frequency of molluscs in Trench 4 with indication of the stratigraphic unit of origin.
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Phyticolous species, which prefer woodland environments where vegetation offers
shade and coolness, are also significantly present; among these, some species prefer more
open forests (Cochlodina comensis/dubiosa and Gonyodiscus rotundatus) and live on rock
faces, old walls, and rocky debris, sometimes in the leaf litter of deciduous forests. Others,
however, prefer shadier forests (Argna biplicata, Pagodulina pagodula, Trochulus leucozonus),
as well as conifer forests (Clausilia cruciata [18], Vitrina pellucida [13]).

The situation in Trench 15 (Table 4) remains essentially unchanged, and mesophilic
molluscs prevail (Charpentieria itala, Cochlostoma sp. and Pomatias elegans).
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Table 4. Numerical frequency of molluscs in Trench 15 with indication of the stratigraphic unit of origin.
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4. Discussion
The frequency graphs (Figure 5) of mesophilous and xerophilous faunal associations
indicate that from the Late Neolithic to Final Neolithic, the environment became wetter.
The phyticolous species remained roughly constant, indicating relatively stable vegetation
and forest cover, as also noted in the archaeobotanical data [3], with a slight increase in
phyticolous/shade-loving and phyticolous/stony-soils species during the Final Neolithic.
Among these, Clausilia cruciata and Vitrina pellucida are noteworthy, suggesting the presence
of conifers in this area.
100
90
80
70
60
50
40
30
20
p ‘

Late Neolithic
(Trench 4, SU 7, 8,

H phyticolous

Late Neolithic Final Neolithic Final Neolithic
9, 15) (Trench 4, SU 1, 4, 6) (Trench 4, SU 5) (Trench 15, SU 2)

E phyticolous/shaphile ~ B phyticolous/stony-soils B mesophilus  Bxerophilous

Figure 5. Percentage frequency of association over time in Trenches 4 and 15 (for dates, please refer
to Table 1).

In the Final Neolithic, a small percentage of phyticolous/shade-loving species re-
mained, indicating that the area had been cleared to make way for terraces.

Finally, stony-soils species remained constant over time, albeit at very low percentages,
which is not surprising given that the area’s geology is characterised by outcropping
limestone cliffs and rugged terrain with abundant rocky debris.

Unfortunately, the archaeopalynological record currently available for the site con-
sidered in this study is restricted to the Late Neolithic. Consequently, it is not possible
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to correlate the archaeomalacological evidence with the structure and composition of the
vegetation assemblages during the second half of the third millennium cal BC. At the local
scale, a major limitation is the general lack of archaeopalynological studies. Consequently,
potential comparative sites are located either in the Po Plain and central Italy [19-21] or
within the Alpine domain, that is, in climatic and environmental settings markedly different
from those characterising the Lake Garda region.

The Lake Garda basin is characterised by a transitional sub-Mediterranean climate,
shaped by Alpine orography and by the buffering effect of a large lacustrine water body,
resulting in relatively mild temperatures, winter attenuation, and precipitation maxima
during the transitional seasons, including frequent intense convective events. In palaeocli-
matic terms, this setting represents a functional analogue for southern Alpine lacustrine
systems such as Ledro Lake, where low or unstable lake-level phases during the mid-
to late Holocene are better interpreted as reflecting strong seasonality and variability of
precipitation rather than a sustained reduction in mean annual rainfall [19,22-24].

From a methodological perspective, regional comparisons are constrained by the
uneven chronological resolution of the available palaeoenvironmental records. Many of
the sites commonly used as references do not satisfactorily document the second half of
the third millennium cal BC (e.g., Ledro Lake, located approximately 41 km to the north—
northwest of Colombare di Villa within the southern Alpine domain [19]). As a result,
such records primarily support long-term or millennial-scale interpretations, which are
not fully compatible with the higher chronological resolution provided by the radiocarbon
framework established for the Colombare di Villa site.

In pre-Alpine and Alpine Italy, archaeomalacological investigations comparable to
those at the Colombare di Villa di Negrar, as described here, are scarce. From a chronolog-
ical and environmental perspective, only the case of Monte Mezzana near Trento can be
cited [25]. In the site, dated to the Final Neolithic-transition to the Early Bronze Age (second
half of the 3rd millennium BC), the finds, rather fragmentary and ruined, included the
families Cochlostomidae, Clausilidae, Chondrinidae, Pupillidae, Helicidae (Chilostoma cornea Dra-
parnaud, Helicodonta sp.). These terrestrial gastropods characterise similar environments
(stony and calcareous; shady and humid with moss-covered stones; water-soaked soils
between woodland edges and meadows; and open cracks in the rock filled with water) [25].

Monte Mezzana and Colombare di Villa present similar environmental conditions
and an identical calcareous rocky substrate. The first occupies the somewhat rugged but
substantially flat summit of a hilltop, and the second a locally steep slope with relatively
short shelves placed behind erratic boulders.

Shady environments characterised by widespread surface humidity seem characteris-
tic of relatively dense forests, but in the case of Colombare we know from pollen surveys
that the forest environment must have been relatively open since the first phase of settle-
ment (before 4000 cal BC). It would therefore seem plausible that the humidity conditions
deducible from the archaeomalacological record can be attributed to more generalised
cool-humid climatic conditions on a regional or supra-regional scale [26-28].

It is known that in the second half of the third millennium BC the Alps passed from
the still relatively mild conditions of the Middle Holocene to a cooler and more unstable
regime, with a cooling episode around 2200 BC marking the start of a neoglacial trend.
Hydrological investigations, such as those conducted near Petit Lake in the Mercantour
massif, indicate increased detrital input and hydrological instability around 2200 BC [29].

Within this broader climatic framework, increasing humidity and precipitation levels
would have exerted a profound influence on the hydrological balance of alpine and peri-
alpine landscapes, intensifying surface runoff, soil saturation and erosional dynamics on
slopes. In highly sensitive mountain environments, even moderate increases in rainfall,
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or frequently repeated “normal” convective episodes, are sufficient to disturb delicately
equilibrated hydro-geomorphological systems, with attendant impacts on cultivated ar-
eas through flooding and sediment redistribution, often preceding any direct damage to
settlement structures [30].

From this perspective, the introduction of terraced infrastructures at Colombare can
be interpreted as an intentional and anticipatory form of landscape management, designed
to mitigate slope instability, retain soils and regulate water circulation under conditions of
growing hydroclimatic variability. Terracing thus emerges as an opportunistic adaptation
to local topography, and as part of a broader strategy aimed at buffering environmental
uncertainty during the late third millennium BC, foreshadowing more formalised systems
of slope engineering that become increasingly characteristic during the Bronze Age [31].

The presence of water erosion processes appears to be indirectly documented in
Trench 15 by the absence of finds that can be definitively dated to the Late Neolithic. This
absence is difficult to explain given that the slope extending between erratic boulder number
2, located a few meters north of the Trench’s northern boundary, and the small flat area
where test pits number 4 and 9 were excavated, forms a morphological continuum with that
plateau. Slope erosion immediately north of and upslope from the flat area may represent a
plausible mechanism accounting for the presence of apparently asynchronous materials
within Layer 1 of the excavations conducted by Francesco Zorzi in the early 1950s [2]. In
this context, post-depositional reworking and sediment redistribution downslope cannot
be excluded.

Beyond their immediate functional role in controlling slope processes, terracing works
should be understood as a clear manifestation of infrastructural investment and long-term
planning. The construction, maintenance and periodic renewal of terrace systems require
sustained inputs of labour, technical expertise and organisational capacity, conditions that
are fundamentally incompatible with short-lived or highly mobile settlement regimes. The
initiation of such works at Colombare therefore implies an explicit commitment to durable
occupation and to the stabilisation of settlement within a deliberately structured landscape.
In this sense, terracing represents not only an adaptive response to environmental stress,
but also a material expression of the progressive anchoring of subsistence strategies, land-
use practices and social organisation to a fixed territory. This form of landscape investment
anticipates patterns of prolonged occupation and infrastructural permanence that become
increasingly widespread in northern Italy from the Early Bronze Age onwards.

Future investigations will verify to what extent this infrastructural development
represents not only a functional response to slope instability [31] driven by climate change,
but also a consequence of broader settlement stabilisation processes attested in northern
Italy from the Early Bronze Age onwards.
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