
Atti Soc. tosc. Sci. nat., Mem., Serie A, 112 (2007)
pagg. 181-188, figg. 3, tab. 1

M.A. IAconIs (*), G. BoschIAn (*)

GeoArchAeoloGy of the depoSitS of GrottA dei piccioni 
and Grotta Sant’anGelo (abruzzo, Central Italy)

et al., 1992; del lucchese & ottomano, 1996; iaconis, 
2002; Macphail et al., 1997).
the aim of this work is to assess possible evidence of 
pastoral use at Grotta dei Piccioni di bolognano and 
Grotta Sant’angelo alla Montagna dei Fiori, through 
the (re-)examination of the geoarchaeological aspects 
of their deposits.
these two caves were excavated in the years 1957-1965 
(piccioni) (cremonesi, 1976) and 1965-1968 (S. Ange-
lo) (di fraia & Grifoni cremonesi, 1996), and their 
sequences are benchmarks in the archaeological study 
of south-eastern Italy from the neolithic to the bronze 
Age; the assessment of their function within a model of 
land exploitation may shed new light on the peopling of 
the abruzzo region in the Middle Holocene.

Methods And MAterIAls

the sequences of the two caves were sampled for soil 
micromorphological study, which is the most reliable 
method to assess the occurrence of indicators of pasto-
ral practices. undisturbed soil monoliths were collected 
– where possible – from key locations along profiles, 
where the deposit versus cultural facies relationships 
were best represented. these samples were collected 
about 40 years after the excavations; therefore, the 
location of the sampling points is not always perfectly 
referred to the old profiles, that suffered various types 
of decay. despite such difficulties, the sampling is reli-
able, mostly because of the great accuracy of the old 
excavation journals and profile drawings.
At Grotta dei piccioni, few profiles were preserved; a 
large part of these was covered by excavation waste of 
pot-hunters, or by the products of natural decay. only 3 
monoliths were collected, representing the late neolith-
ic ripoli facies and the overlying sterile level (fig. 1).
at Grotta Sant’angelo, the excavation profiles were 
almost completely exposed even if badly damaged by 
pot-hunters; after reshaping and thorough cleaning, the 
most representative profile (baCG of the old excava-
tions) was described at eye-scale and 9 monoliths were 
collected (fig. 2). only the copper Age levels were not 
sampled, because of the very poor preservation of the 
profile at that depth.
the monoliths were impregnated by epoxy resin, and 
90 x 65 mm thin sections were cut. these were exam-
ined by a polarising microscope under transmitted 
and reflected light; epifluorescence was also observed 
under uV and blue excitation.

(*) dipartimento di Scienze archeologiche, università di Pisa, via Santa Maria 53, Pisa, 56100, Italy.

Abstract - Soil micromorphological studies were carried out 
recently on the sequences of two caves in central italy, in the 
abruzzo area: Grotta Sant’angelo and Grotta dei Piccioni. 
the results show that most of the sequences are made up 
of mixed stable and domestic deposits, and that the domes-
tic component decreases from the late neolithic onwards. 
though the use of these caves was supposed in the past to be 
mainly cultual because of the occurrence of peculiar objects 
and features, the geoarchaeological study showed that they 
were also intensively frequented by shepherds with their 
flocks. the use probably evolved through time, from dwell-
ing for humans with their animals (neolithic) to specialised 
stable for ovicaprines (Copper and bronze ages).
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Riassunto - Geoarcheologia dei depositi della Grotta dei Pic-
cioni e della Grotta Sant’Angelo (Abruzzo, Italia centrale). 
Studi di micromorfologia dei suoli sono stati recentemente 
effettuati sulle sequenze di due grotte dell’Italia centrale, in 
abruzzo: la Grotta Sant’angelo e la Grotta dei Piccioni. I 
risultati mostrano che la maggior parte delle sequenze è costi-
tuita da depositi misti di stalla e di abitazione, e che la com-
ponente domestica diminuisce dal tardo neolitico in avanti. 
Quantunque si supponesse in passato che l’uso di queste 
grotte fosse prevalentemente cultuale a causa della presenza 
di oggetti e strutture particolari, lo studio geoarcheologico 
ha dimostrato che queste erano intensamente frequentate da 
pastori con le loro greggi. Probabilmente l’uso è evoluto nel 
tempo da abitazione e stalla (neolitico) a stalla specializzata 
per ovicaprini (età del rame e del bronzo).

Parole chiave - Grotte agropastorali, micromorfologia dei 
suoli, neolitico, età del rame, età del bronzo, abruzzo, 
italia.

IntroductIon

recent research on holocene cave deposits in northern 
italy and nearby areas has underlined the importance 
of pastoral economy in prehistoric societies from the 
neolithic onwards. the geoarchaeological study of sev-
eral sequences has shown that most caves were used for 
stables, and that their deposits are mainly made up of 
(burned) herbivore droppings. these «pastoral» depos-
its share some peculiar basic characteristics that can 
be easily identified in the field and through soil micro-
morphological studies (boschian, 2000; boschian & 
Montagnari-Kokelj, 2000; J.-É. brochier, 2002; J.-É. 
brochier et al., 1999; canti, 1997, 1998, 2003; courty 
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the descriptive criteria are those of Stoops (2003). 
the peculiar characteristics of the stable sedimentary 
environment are described in accordance to unformal 
standards derived from the basic works of Macphail 
et al. (1997), Canti (1997, 1998, 2003), and brochier 
(2002).
the field descriptions follow the standard formalised 
in catt (1991).

descrIptIon of the sequences

Grotta dei Piccioni
Most of the available information is derived from the 
old excavation reports (Cremonesi, 1976: 12-26), that 
are written in a 1950s perspective; nevertheless, the 
lithological units are accurately described and corre-
lated throughout the excavation area.
Six principal layer groups (A-f) were identified, each 
divided into several spits; the sediments are mainly 
greyish to brownish, usually dusty, and often include 
several hearths; level d is typically light greyish to 
whitish, occurs through most of the excavation areas 
with variable thickness (0 to 40 cm), and is completely 
sterile. it lies between the late neolithic and the cop-
per Age levels.
these deposits cannot be directly ascribed to a typical 
«pastoral» facies, because the typical sequences of fine 
black and white layers are never reported; nevertheless, 

it is likely that at least part of the several dark lenses 
described as hearths are indeed burned droppings. Such 
hypothesis is corroborated by their scattered distribu-
tion within the sequences and by the general appear-
ance of some profiles (Cremonesi, 1976: Fig. 4, 5), that 
may resemble typical sequences of burned dung. it was 
also shown that dark lenses scattered within homoge-
neous greyish to brownish layers can be part of burned 
pastoral deposits, as in the trieste Karst (boschian & 
Montagnari-Kokelj, 2000) and in Istria (Croatia) (bos-
chian & Miracle, 2008).
only levels d and e could be observed and sampled 
during the 1996 revision. d is typically made up of 
whitish to very light greyish sandy silt, rather compact 
and stoneless, with some fine laminae occurring at the 
bottom. e is made up of brown silty to sandy loam, 
with few unsorted angular stones; the aggregation is 
granular, well developed; bone and charcoal fragments 
are common. their macroscopic aspect can fit well the 
colour, texture and structure of pastoral deposits.
the layer groups were ascribed to the following cul-
tural phases: a) recent and bronze age levels. b-C) 
bronze age levels, Pi50 4306 ± 105 14C bP (spit 10, 
ferrara et al., 1961). d) sterile level. e) late neolithic, 
ripoli facies levels. f) early neolithic impressa ware 
facies levels, Pi46 6247 ± 130 14C bP (spit 13, Ferrara 
et al., 1961).

Grotta Sant’Angelo
field observations carried out during the 1996 sampling 
integrated the accurate excavation log descriptions (di 
fraia & Grifoni cremonesi, 1996) and previous sedi-
mentological analyses by c. Arias (1996).
Summing up all the data, the holocene sequence (levels 
1-15) is mainly characterised by greyish to light reddish 
brown sandy silt levels, with few skeleton made up of 
angular, unsorted limestone gravel. couples of white 
to light grey and black lenses and laminae, the white 
part overlying the black one, usually rather wide, are 
very common; these are rather thick in the lower half 
of the profile (neolithic impressa ware to copper Age 
levels), and are evidently thinner in the upper part (late 
Copper age and bronze age levels).
the general appearance of the sequence resembles 
closely the «pastoral» cave deposits, with the typical 
interfingering of black and white layers and lenses. it 
is noteworthy that mostly very thick white strata (up 
to 30 cm) with few very thin black levels occur within 
the neolithic to early copper Age levels. conversely, 
the late Copper and bronze age levels are made up 
of rhythmically alternating black and white horizons 
that are approximately the same thickness, the white 
layers being slightly thicker than the black ones. brown 
horizons are also frequently interfingered throughout 
the sequence, often associated with the bottom of the 
black ones.
the levels are culturally ascribed as follows: levels 
1-2: late bronze age «età del bronzo recente» and 
«età del bronzo finale». levels 3-4: early bronze age 
«protoappenninico» and «appenninico» facies. levels 
5-7: Copper age. levels 8-9: late neolithic «ripoli» 
facies. levels 10-12: Middle neolithic «Catignano-

fig. 1 - Grotta dei piccioni. 1957-1965 excavations profile, sondage 
tr (redrawn from Cremonesi, 1976). S: mixed context; a: recent 
and bronze age levels; b-C: bronze age levels; d: sterile level; e: 
late neolithic, ripoli facies levels; F: early neolithic Impressa ware 
facies levels. black rectangles: micromorphological samples.
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Scaloria bassa» facies. levels 13-15: early neolithic 
«impressa» ware facies.
no datings are available.

soIl MIcroMorpholoGy

the most relevant soil micromorphological character-
istics of the levels are described here, from the bottom 
upwards. it must be pointed out that the interpretation is 
somewhat biased, because of the high lateral variability 
of the lithologic units, that are not well represented by 
single samples.

Grotta dei Piccioni
layer d is represented by two samples, on taken at the 
bottom, the other at the middle of its thickness.

P-TR-E
fine granular aggregation, loosely packed. All the 
micromass is characterised by a large quantity of clay- 
to fine sand-size fragments of amorphous organic mat-
ter, which is the dominant component of the layer, and 
gives it a very dark colour, traces of vegetal tissue fea-
tures are sometimes preserved within the larger frag-
ments, that are sometimes dark brown to reddish (prob-
ably humified), and sometimes opaque black (charred). 
charcoal is common, often in large fragments. Spheru-
lites are frequent to common, sometimes with a dark 
core, and are randomly scattered throughout the sample. 
phytoliths are few to very few, usually unarticulated. 
Micritic pseudomorphs on calcium oxalates are also 
common and well preserved. coprolite features are few 
and small, usually made up of few parallel and wavy 
fibres, and do not show evident traces of ashing. bone 
fragments and impregnations of amorphous phosphates 
seldom occur.
All these components are homogeneously and cha-
otically scattered throughout the section, suggesting 

strong mixing of the layer. only a few short and thin 
laminae of charred/humified organic matter and other 
components occur in a small area of the sample, and 
may represent partially preserved parts of the original 
structure of the sediment.
Mixed domestic and stable components occur within 
this layer, the former being apparently dominant over 
the latter.

P-TR-D2
Massive aggregation; almost voidless, with few sparse 
irregular vughs. the main component is ash, i e. vari-
ously preserved micritic pseudomorphs on calcium 
oxalates and very fine micritic micromass. Spherulites 
are dominant, scattered throughout the sample. Very 
few minute fragments of amorphous organic matter are 
present. few aggregates of terra rossa-like soil, often 
burned, also occur.
thoroughly ashed and trampled stable layer.

P-TR-D1
Massive aggregation, compact to very compact; almost 
voidless at the bottom; few complex shape voids at the 
top. Well preserved traces of completely ashed cop-
rolite features occur in the upper part of the sample; 
these are made up of long fibre fragments arranged in 
wavy bundles.
calcareous spherulites and micritic pseudomorphs on 
calcium oxalates are dominant, homogeneously dis-
persed throughout the sample. phytoliths are very few, 
usually unarticulated. common aggregates of terra 
rossa-like soil occur in the bottom part.
All the components of the samples look completely 
ashed, and there is no trace of preserved organic mat-
ter or charcoal.
this level, represented by two samples, is an almost 
perfectly ashed and very strongly trampled stable level, 
with some preserved coprolite features at the top.

Fig. 2 - Grotta Sant’angelo. 1965-1966 excavation profile, sondage baCG (redrawn from di Fraia & Grifoni Cremonesi [eds.], 1996). a: 
brick-walled, 1880 ad burial; b: C. rosa excavations, 1871; lba: late bronze age levels; eMba: early and Middle bronze age levels; 
Ca: Copper age levels; nr: late neolithic, ripoli facies levels; nC: Middle neolithic, Catignano-Scaloria bassa facies; nI: early neolithic 
impressa ware facies. black rectangles: micromorphological samples.
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Grotta Sant’Angelo
SA14/2
Massive aggregation, rather compact; laminae of min-
eral grains and pedofeatures occur in some spots. the 
very dominant component is ash, i.e. variously pre-
served micritic pseudomorphs on calcium oxalates 
and irregular aggregates of micrite and microsparite, 
deriving from the weathering of ash. Spherulites are 
common to dominant. coprolites made up of elongated 
parallel fibres are common, usually rather compacted.
the overall appearance of the sample suggests that all 
the components are scattered throughout the sediment, 
suggesting some sort of mixing; locally developed thin 
laminae may derive from the trampling of some layered 
material, or may indicate that part of the deposits was 
not mixed. the abundance of ash, bone and charcoal, 
associated with a remarkable amount of spherulites and 
some coprolite features can be interpreted as a contem-
poraneous mixing of stable and domestic deposits, that 
later were trampled. Some layering can be detected, 
showing more mixing at the bottom of the sample.
trampled stable (and domestic?) layer, rather mixed 
at the bottom.

SA14/1
the sample can be divided into three layers. the bot-
tom one is fine granular, rather chaotic. the main 
component is ash, made up of common variously pre-
served micritic pseudomorphs on calcium oxalates and 
very dominant calcite, occurring as very fine micrite 
or micritic and microsparitic aggregates deriving from 
the weathering of ash. the amorphous organic matter is 
also very dominant, giving the whole mass a very dark 
and rather opaque aspect. calcareous spherulites are 
common, seldom clustered. Aggregates of terra rossa-
like soil are also present.
the middle layer is rather thin (about 1-1.5 cm) and 
made up of long and fine vegetal fibres, probably leaves 
or conifer needles, interbedded with thin and discon-
tinuous horizons of micritic pseudomorphs on calcium 
oxalates, mainly resembling drusae and Pinus-like ash 
shapes.
the upper horizon is dominated by large fragments of 
more or less ashed coprolites, apparently made up of 
short and randomly dispersed fibres; some thin lenses 
of densely packed spherulites are interfingered within 
the coprolites. Spherulites are dominant, not only clus-
tered, but also dispersed randomly throughout the mass. 
Micritic pseudomorphs on calcium oxalates are com-
mon, poorly preserved and weathered, so that micrite 
nodules are rather common.
the bottom layer of the sample resembles SA14/2, and 
indicates the mixing of stable and domestic sediments; 
the latter component is suggested also by the large 
quantity of amorphous organic matter, which is likely 
a by-product of the processing of vegetal matter. the 
middle and the top layers can probably be associated 
within a single stable layer, made up of a layer of leaf 
hay and/or litter overlain by moderately burned and not 
very strongly trampled ovicaprine droppings.

SA12/2
the aggregation is medium to fine granular, finer at the 
top. three layers can be observed within this sample. 
the bottom one is made up of large subcircular copro-
lites, mostly with randomly oriented vegetal fibres. the 
organic matter of these coprolites is humified, and no (or 
very few) traces of micritic pseudomorphs on calcium 
oxalates or other ash can be detected. the amorphous 
organic matter is dominant, dispersed throughout the 
groundmass. Spherulites are also absent, while some 
phytoliths, usually articulated, occur in small clusters.
the middle layer is made up almost only of charred or 
humified organic fibres, more or less well organised in 
coprolite features.
the upper layer is a rather chaotic mix of several com-
ponents, partly organised in fine granular aggregates. 
coprolite fragments are common, usually rather small 
and variously ashed or charred. Spherulites, often with 
a dark or even opaque core, are very common, as well 
as the micritic pseudomorphs on calcium oxalates, 
which are usually rather weathered and poorly pre-
served. charcoal fragments, bone, amorphous organic 
matter and amorphous phosphate concretions are also 
rather common.
this sample is apparently similar to those observed in 
the underlying levels; the facies sequence is not the 
same, but this may be a consequence of the uncomplete 
sampling of the layers. the bottom and the middle hori-
zons are stable layers, that include typically ovicaprine 
coprolites. the charred middle one corresponds to one 
of the black horizons observed at eye-scale, and the 
bottom one, which is completely dark under Xpl, is 
apparently unburned, or only slightly burned. in this 
case, the amorphous organic matter would derive prob-
ably from the humification of the organic matter of the 
droppings. this is one of the very few levels where 
phytoliths occur; these are mostly articulated within 
remains of complex vegetal features, and indicate mod-
erate disruption of the stable layer, probably within a 
penning area.
the upper horizon is a chaotic mix of domestic and sta-
ble components, that were thoroughly mixed by some 
sort of trampling or other sort of reworking.

SA12/1
Medium to fine granular aggregation, unsorted and 
rather loose. the sediment is a chaotic mix of several 
components that occur in various amounts and that 
are more or less homogeneously scattered throughout 
the sediment. coprolites are usually small, and their 
structure is sometimes made up of long and undulat-
ing fibres. the spherulites are very dominant, some-
times clustered in swarms; the core is often dark or 
opaque. the ash remains are made up of common, well 
preserved micritic pseudomorphs on calcium oxalates 
and of very common micrite, frequently aggregated 
in irregular nodules. the amorphous organic matter is 
very dominant, in minute flakes to somewhat larger 
fragments that sometimes preserve small remains of 
vegetal tissue features. phytoliths are few to frequent, 
non articulated. bone fragments, charcoal and amor-
phous phosphate nodules are also frequent.
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domestic and stable components occur all together in 
similar quantities, thoroughly mixed and disrupted.

SA9
Massive aggregation; very few vughs. fine laminae of 
pedofeatures organised in discontinuous bands are the 
most outstanding characteristic. these are mainly made 
up of single (or almost-single) components, and are 
organised in more or less rhythmical groups; the lay-
ers are usually discontinuous, so that the whole deck is 
made up of a complex interfingering of short lenses.
three main types of laminae can be observed.
Short, millimetre or sub-millimetre thick lenses of 
shortly comminuted organic fibres, usually humified, 
mainly dark under Xpl, including some spherulites and 
a few micrite or microsparite nodules.
long and often continuous, several millimetre-thick 
layers of micritic pseudomorphs on calcium oxalates, 
fine micrite, and nodules of micrite and/or microsparite. 
Very bright under XPl. Spherulites are very few or 
absent.
Medium to long, sometimes discontinuous and milli-
metre-thick layers of closely packed spherulites. the 
cores of the spherulites are mostly black and opaque.
this very finely laminated layer is probably the result 
of a single combustion phase, in which several groups 
of levels of litter/hay and droppings were burned. the 
spherulites and the organic fibres should represent the 
droppings, whereas the micritic pseudomorphs on cal-
cium oxalates may be the residue of some sort of leaf 
fodder (haas et al., 1998; Karg, 1998), made up of 
leaves, small branches and twigs.

SA8
fine to very fine aggregation, with loosely packed 
aggregates. traces of layering can be observed in some 
spots of the thin section.
Spherulites and ash are the most common components 
of the sediment. the former are dominant, often con-
centrated in clusters where few other components are 
present; ash is represented by common, more or less 
weathered micritic pseudomorphs on calcium oxalates, 
by micrite nodules and by few very fine micrite dust. 
the amorphous organic matter is common to dominant, 
occurring as very finely comminuted to relatively large 
crumbs and flakes and some vegetal tissue fragments. 
charcoal occurs commonly; no coprolites or phytoliths 
were observed.
the products of domestic activities are apparently 
dominant on the stable ones, with a large quantity of 
amorphous organic matter that gives the layer a dark 
colour.

SA3
coprolitic microstructure, rather fluffy and uncom-
pacted, made up of a chaotic arrangement of unsorted 
fragments of cattle-like coprolites. these can be humi-
fied (brown under ppl and dark under Xpl), or ashed 
(colourless under ppl and very bright under Xpl), 
with common dark core spherulites, micritic pseudo-
morphs on calcium oxalates, and micrite. phytoliths 
are frequent to common.

the components of this sample are almost only copro-
lites, at various degrees of burning. these are usually 
cattle-like, even if it may be observed that these features 
may also be produced by goats (boschian & Miracle, in 
press). compaction and trampling are almost absent.

SA2/2
Massive aggregation. laminae of basic components 
and pedofeatures are the outstanding characteristic of 
this layer. the laminae are usually continuous, with 
variable thickness and are made up of a limited number 
of components.
More or less densely packed micrite to microsparite 
grains, sometimes organised in irregular nodules, with 
common very fine micrite among the nodules. Whitish 
under ppl.
thin and discontinuous, dense lenses of poorly pre-
served vegetal fibres, almost completely ashed and 
partly phosphatised; common very fine micrite. light 
brown under ppl.
irregular and undulating bands of terra rossa-like soil, 
with quartz, muscovite and clay. reddish brown under 
ppl, stipple speckled under Xpl. charred vegetal resi-
dues (wood, twigs etc.) are common; bone is rare. no 
spherulites and phytoliths have been observed.
no direct evidence of stabling can be detected within 
this sample, which is made up of layered wood ash.

SA2/1
Coprolitic microstructure, rather fluffy. unsorted (up 
to 10 mm large) fragments of cattle-like coprolites, 
including long vegetal fibres organised in undulating 
bundles. Most of these coprolite fragments are dark 
under ppl, some others include also spherulites with 
dark core. phytholiths are few, often still articulated. 
calcite is very common, mostly as irregular nodules 
or aggregates that follow the vegetal fibres within the 
coprolite features; Micritic pseudomorphs on calcium 
oxalates are very few.
thoroughly ashed, very well preserved cattle-like co-
prolites are the only component of this stable layer.

conclusIons

the soil micromorphological study of the sediments of 
these two caves shows that stable deposits, or domestic 
deposits that include reworked stable components, are 
by far the most common.
at Grotta Sant’angelo, the mainly domestic deposits 
represent at least a half of the whole sediment volume 
in the impressa and catignano facies levels, where 
they are alternated with the «pure» stable ones. later 
on, their importance decreases from the late neolithic 
ripoli facies onwards, and the bronze age levels are 
made up almost only of more or less thoroughly burnt 
coprolites.
the few samples from Grotta dei piccioni integrate the 
Sant’angelo data. domestic deposits with some sta-
bling evidence are associated with the ripoli facies; 
conversely, the overlying sterile level (d, late neo-
lithic or copper Age), is made up of pure ashed co-
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prolites. if some parallelism between the two sequences 
can be assumed, it may be inferred that also the copper 
age of Grotta Sant’angelo is probably characterised by 
sediments that are mostly of pastoral origin.
At eye-scale, the early and Middle neolithic domestic 
and pastoral deposits are made up of thick white/gray-
ish levels, that probably result from the occasional 
burning of large quantities of dung and domestic waste, 
accumulated during relatively long intervals.
layers with similar characteristics are connected also 
to the late neolithic ripoli facies, but – at microscopic 
scale – they are made up mainly of ashed dung, organ-
ised in long sequences of fine alternating laminae of 
herbivore droppings and litter/fodder. conversely, the 
by-products of domestic activities are much fewer. Also 
in this case, several stable levels accumulated during 
relatively long time were occasionally burnt together 
with some domestic inputs.
the bronze age pastoral deposits are rather different 
at eye-scale: the white/black levels are much thinner 
and all about the same size, and are evenly organised 
in couples with the black ones at the bottom. this pat-
tern can result from frequent and cyclical episodes of 
burning, each one ashing a single, rather thick level of 
dung and litter.
these information suggest that these caves were used 
extensively for stabling sheep/goats and cattle. this use 
was not exclusive during the early and Middle neo-
lithic, and the habitat-bérgerie cave-use model (J.-É. 
brochier et al., 1999) can be suggested for this period, 

when flocks and humans shared the same spaces or 
very close areas within the caves. dung and domestic 
waste were periodically burned, but apparently not very 
often, producing thick ash deposits. this sort of cave 
use continued also during the late neolithic, even if 
the domestic deposits are clearly less than the stable 
ones in this phase; the occasional burning of the waste 
continued, but longer sequences of pure stable levels 
with few domestic inputs were formed.
the rhythmical sequences of the bronze age suggest 
some cyclical burning of the droppings, probably sea-
sonal or yearly, when the caves were used exclusively 
as stables, i.e. as grottes bérgeries as suggested by J.-É. 
brochier (J.-É. brochier, 2002; J.-É. brochier et al., 
1999).
these data show that animal husbandry always played 
an important role in the economy of the groups that 
frequented the caves from the neolithic onwards; the 
aspect of the sediments suggests that the number of ani-
mals in the flocks increased from the late neolithic, so 
that a more frequent burning of the droppings became 
necessary. A shift to purely pastoral economy can be 
supposed for the bronze age, with the development 
of some sort of medium range transhumance, that was 
also favoured by the development of local élites that 
could guarantee the safety of the herds moving through 
the territory.
these data are apparently in contrast with the faunal 
ones, that indicate that only a very small number of 
bone remains was found, both as niSp (tab. 1) and 

tab. 1 - Grotta Sant’angelo faunal assemblage, presented as number of Identificated Specimens (%) and Minimum number of Individu-
als (reorganised after Wilkens, 1996).

Neolithic Copper Age Bronze Age

Impressa Catignano Ripoli Early-M. Late

niSp Mni niSp Mni niSp Mni niSp Mni niSp Mni niSp Mni

Ovis/Capra 21.5 32.0 30.4 25.0 20.2 14.4

Ovis aries 9.7 2 6.7 1 15.2 2 9.4 1 7.9 2 9.1 3

Capra hircus 7.5 3 3.3 2 12.0 3 7.8 2 12.3 4 4.3 2

Sus scrofa 25.8 6 12.0 4 25.0 3 35.9 5 30.7 4 27.3 9

Bos taurus 7.5 3 6.7 2 7.6 2 12.5 2 20.2 2 28.9 3

Bos primigenius 1.1 1

Canis familiaris 1.1 1 4.0 1 3.3 2 1.6 1 2.6 2 1.1 1

Cervus elaphus 5.4 1 2.7 1 3.6 1 13.9 3

Capreolus
capreolus

4.0 1 4.7 1 0.9 1 0.5 1

Sciurus vulgaris 1.1 1

Lepus europaeus 4.3 2 2.7 1 3.3 1 1.8 1

Martes sp. 4.3 2 2.7 1 1.6 1 0.5 1

Felis silvestris 11.8 2 12.0 1 1.1 1 1.6 1

Vulpes vulpes 2.7 1 2.2 1

Ursus arctos 2.7 1
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Mni (Wilkens, 1996). nonetheless, this evidence can 
be considered as the result of cultural behaviour: ani-
mals may have been raised for purposes other than 
meat exploitation (wool, milk, or even status symbol), 
or – more easily – may have been slaughtered/butch-
ered outside the cave. the composition of flocks and 
herds inferred from the archaeozoological study is in 
accordance to the soil micromorphological data, which 
indicate mostly sheep and goats in the neolithic, and a 
progressive increase of cattle from the copper Age.
Some observations on the composition of the assem-
blage of cultural remains, mostly pottery and stone 
artefacts, partly corroborate these hypotheses, but also 
foment new arguments. the number of ceramic sherds, 
normalised against the sediment volume, is approxi-
mately the same from the impressa to the copper Age 
levels, with a significant decrease only in the late 
neolithic ripoli layer; conversely, it suddenly grows 
to almost three times more during the bronze age (Fig. 
3). the small number of pottery fragments may indicate 
a less intense frequentation of the cave during the late 
neolithic than during the earlier stages; in fact, it can 
also suggest that the use of the site was mostly pastoral, 
in contrast with the prominently domestic use during 
the impressa and catignano phases. Also the decreas-
ing number of sickle elements from the impressa to the 
ripoli levels may suggest the shift from a mixed econo-
my to a slightly more specialised exploitation of animal 
resources. objects that directly testify to this economi-
cal behaviour, mostly milk boiling vessels and spinning 
wheels, occur from the copper Age onwards.
A brief examination of the pottery types (fig. 3) may 
suggest similar conclusions, because mostly depurated 
fragments occur during the neolithic, while the coarse 
ones always dominate throughout the copper and 
bronze ages; in accordance with such evidence, the 
groups of shepherds are supposed to have more vessels 

made up of coarse pastes in their kit than the farm-
ers. unfortunately, this kit is also supposed to include 
less ceramic than skin/wood vessels, so that the sudden 
burst in the pottery quantity during the bronze age is 
in contrast with this model and needs a more complex 
explanation, which is probably connected to the pecu-
liar spiritual context of the cave (Grifoni cremonesi, 
1996).
Summing up, it can be concluded that the studied caves 
were frequented by groups among which animal hus-
bandry was a common practice, and that relied more and 
more on this resource from the late neolithic onwards, 
until they became part of a complex agropastoral eco-
nomic system during the bronze age. this hypothesis 
may be corroborated by the study of the site distribution 
on the territory, aiming to ascertain the relationships 
between caves and open air settlements.
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