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Abstract: The Cova Colomera is located in the pre-Pyrenees, at a central point of a set of natural paths
traditionally used by shepherds for herd movements. The Early Neolithic occupations documented in this
cave (5250–4780 cal. BC) make it a key point for understanding the beginning of husbandry in the area. In
this work, we present a zooarchaeological study of the macrofaunal remains recovered from these Early
Neolithic occupations of the Cova Colomera. As observed at other sites in the region, the herds that
occupied the Cova Colomera were mainly composed of domestic sheep and goats, raised for their milk
and meat. Cattle, as well as a variety of wild animals, served as a food supplement and a source of
secondary resources. The low number of recovered remains is interpreted as evidence of the low intensity
and/or short duration of the occupations, which would have taken place at diﬀerent times of the year,
mainly in spring and autumn. This suggests that the Cova Colomera was used as a transient settlement
during the movement of ﬂocks. The data corroborate the idea that the natural resources of the pre-Pyrenees
were exploited by the earliest shepherds in the Early Neolithic.
Keywords: husbandry implementation, domestic caprines, seasonality, sheepfold cave

1 Introduction
Husbandry has been a traditional activity in the Pyrenean region, conditioning the life of the people in the
area, not only economically but also culturally and in their relationship with the natural environment,
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especially its geographical and climatic features, its diversity, and the availability of natural resources
(Miralles & Tutusaus, 2005; Violant i Simorra, 1985, 2001).
The Pyrenees are a mountainous system that reaches a maximum altitude of 3,404 m a.s.l. (Aneto
Peak). The pre-Pyrenean area is located on the southern slopes of the Pyrenees; its valleys and mountains
range between 600 and just over 2,000 m a.s.l.
The oldest recorded evidence of husbandry in the Pyrenean region dates from around the beginning of
the second half of the sixth millennium BC (e.g. Alcalde, Bosch, & Buxó, 1991; Gassiot Ballbè et al., 2017;
Geddes, 1983; Martín & Vaquer, 1995; Oms, Petit, Morales, & García, 2012; Utrilla & Laborda, 2018). This is
only slightly later than the oldest evidence of husbandry in the Mediterranean area (e.g. Cortés et al., 2012;
Esquembre et al., 2008; García-Puchol, Diez Castillo, & Pardo-Gordó, 2017; Oms et al., 2016). In turn, it is
slightly older than the earliest evidence of farming settlements in subalpine areas (over 1,500 m a.s.l.),
which dates from the ﬁnal third of the sixth millennium BC (Clemente-Conte et al., 2016; Gassiot et al., 2014;
Orengo, Palet, Ejarque, Miras, & Riera, 2014; Rojo et al., 2013).
The short time lapse between all these dates shows the rapid spread of husbandry in the inland areas of
the Iberian Peninsula, where it probably followed the river courses (Oms et al., 2012). Although zooarchaeological studies of Neolithic assemblages from the Pyrenees are still scarce, this early husbandry shows
similar features both in the coast and the inland, based on sheep and goat breeding, with percentages
always exceeding 30%, and often as high as 80% of NISP (number of identiﬁed specimens), and complemented with cattle and domestic pig breeding (e.g. Antolín, Navarrete, Saña, Viñerta, & Gassiot, 2018;
Castaños, 2004; Saña, Antolín, Alcántara, Sierra, & Tornero, 2020; Sierra, Bréhard, Montes, Utrilla, & Saña,
2019; Tejedor-Rodríguez et al., 2021).
The earliest farmers in the Pyrenean region occupied the territory using various settlement strategies.
Both open-air and cave settlements have been documented, with agriculture and husbandry implemented
to diﬀerent degrees (Antolín et al., 2018; Gassiot Ballbè et al., 2017), and showing diﬀerent functionalities,
especially within the caves (storage, sheepfold, habitat, etc.).
From the perspective of the land occupation by the Neolithic herders, the recent study of the Cova de Els
Trocs has documented the practice of altitudinal movements of sheep in the Cova de Els Trocs (Bisaurri,
Huesca, 1,564 m a.s.l.), since the late 6th-millennium cal. BC, using δ18O and δ13C stable isotope analyses
(Tejedor-Rodríguez et al., 2021). Previous studies had also proposed the practice of this mobility based on
indirect evidence (e.g. the location of sites, locations of raw material sources, animal mortality proﬁles, and
the absence of evidence for agriculture “in situ”) (Geddes, 1983; Helmer, Gourichon, Maamar, & Vigne,
2005; Lancelotti et al., 2014). These herd management strategies coexisted with other sedentary ones where
mountain agriculture (at more than 1,000 m a.s.l.) was also practiced (Antolín et al., 2018).
The Early Neolithic occupations of the Cova Colomera are relevant to this discussion, is located in the
pre-Pyrenean area at 670 m a.s.l., and in a natural and historical area through which the ﬂocks passed.
The use of this cave by Neolithic shepherds is conﬁrmed by the fumier deposit identiﬁed inside (Bergadà
& Oms, 2021). The French term fumier is used to designate sequences consisting of an accumulation of
dung, burned and unburned, produced by the use of the caves as a sheepfold and subsequent burning to
remove parasites (Angelucci, Boschian, Fontanals, Pedrotti, & Vergès, 2009; Brochier, Villa, Giacomarra, &
Tagliacozzo, 1992). In the Cova Colomera, this dung accumulation is mainly due to domestic caprines
(Bergadà & Oms, 2021). In the Southern Pyrenees, other Early Neolithic and Middle Neolithic caves with
fumier levels have been documented, e.g. Cova de Els Trocs, Chaves, and Coro Trasito (Clemente-Conte
et al., 2016; Rojo et al., 2013; Utrilla & Laborda, 2018).
The main objective of this work is to shed light on the beginning of husbandry in the Pyrenees through
a zooarchaeological study of the Early Neolithic remains of the Cova Colomera, speciﬁcally, in relation to
the composition and use of the herds and the exploitation of the region by these herds and shepherds.

2 Geographical and Archaeological Context
The Cova Colomera (Sant Esteve de la Sarga, Lleida) is situated in the Serra del Montsec (Figure 1), which is
characterized by a rugged morphology, with a maximum altitude of 1,350 m a.s.l. This mountain range acts
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Figure 1: (a) Location of the Cova Colomera, (b) view of the cave from the river, (c) radiocarbon dates of Early Neolithic levels and
stratigraphic units, (d) plan of the interior of the cave with the location of the two test pits, (e) stratigraphic section of sector CE,
and (f) stratigraphic section of sector CV.

as a biogeographical and bioclimatic barrier between the rainier and wetter northern area and a southern
area with lower rainfall. A great quantity of pastures is available throughout the year due to the Mediterranean-type vegetation in the southern area and a sub-Mediterranean or Atlantic type to the north (Solà,
2003). Thus, this area was traditionally used for the grazing of herds and for transhumant movements
(Miralles & Tutusaus, 2005; Solà, 2003).
The Cova Colomera lies the northwestern foothills of the Montsec range, in the Mont-Rebei Gorge
(Figure 1), at 670 m a.s.l. and 160 m above the River Noguera Ribagorzana. There has been a dam in this
area since the 1920s. The cave has preserved one main entrance, which is 70 m high and 30 m wide (Oms
et al., 2008, 2013); access to it is steep and diﬃcult (Figure 1).
Systematic modern excavations began in 2005 and continued until 2011 (Oms et al., 2008, 2015). These
works focused on two diﬀerent areas of the cave. The ﬁrst is a test pit of about 13 m2, which was excavated in
the sheepfold area, located between the vestibule and the interior of the cave (henceforth CE, Oms et al.,
2013). Here, six archaeological levels and a pit were documented. Three levels correspond to at least three
occupations from the late Early Neolithic period (CE12–CE14) (Figure 1) (Oms et al., 2015).
The second excavation area covers an area of 26 m2, located in the cave hall (henceforth CV). In this
area, dwelling structures (identiﬁed as stratigraphic units), dated to diﬀerent periods from the Early
Neolithic to the present, were documented. The Early Neolithic structures present a distinct typology:
occupation levels, post-holes, pits, and hearths, although not all of them have faunal remains (Oms
et al., 2015) (Figure 1). According to their spatial relationship, it was possible to distinguish at least two
phases of occupation in the CV area (Oms et al., 2013). In the older one, there are two hearths (H1 and H8)
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and several post-holes; in the later phase, level II. The rest of the Early Neolithic structures could not be
assigned to any phase due to the complexity of the spatial distribution and the overlap with structures from
other periods.
The archaeological data do not suggest simultaneous occupation of the sheepfold and the habitat area.
It has also been observed that the occupations in both areas had diﬀerent durations. The older phase of CV
and CE13 is attributed to shorter occupations than the second phase of CV and CE14 and CE12 (Oms
et al., 2013).
From an archaeological point of view, the remains recovered in both areas comprise pottery, lithic
artifacts, evidence of domestic plants (seeds and charcoals), and faunal remains. The morphology and
decoration of the pottery are coherent with the radiocarbon dates (Figure 1) (Mangado, Morales, Oms, Rey, &
Sánchez de la Torre, 2012; Oms et al., 2013, 2015).
From a paleoenvironmental point of view, micromammal analysis indicates a temperate climate that
can be identiﬁed by the presence of Mediterranean-thermophilic species (Bañuls-Cardona & López-García,
2011, 2016; López-García et al., 2010). Yet, these studies also show the existence of a mixed environment,
with the presence of forest-dwelling species together with open-air species. Temperatures were 2.4°C lower,
and precipitation levels were higher than at present (Bañuls-Cardona & López-García, 2016).

3 Materials and Methods
The faunal remains studied come from the Early Neolithic levels and structures of the Cova Colomera. That
is, they come from CE12, CE13, and CE14 in the case of the fumier area. In the case of the CV area, the
remains come from a variety of structures (Table 1).
The faunal sample of Cova Colomera was studied by taxonomic and anatomical identiﬁcation. In the
speciﬁc case of distinguishing between the sheep and goats, dental (Halstead, Collins, & Isaakidou, 2002;
Helmer, 2000; Payne, 1985) and postcranial morphological criteria were used (Boessneck, 1969; Prummel &
Frisch, 1986; Zeder & Lapham, 2010).
Biometric data were used to diﬀerentiate the bovine remains, comparing the Cova Colomera measures
with others available from diﬀerent Neolithic and Bronze Age sites in the Iberian Peninsula (Altuna &
Mariezkurrena, 2001, 2007–2008; Barrachina & Sanchis, 2008; Castaños, 1991, 1997, 2004; Riquelme, 1996).

Table 1: Distribution of the number of faunal remains (NR), the number of identiﬁed specimens (NISP), and the percentage of
NISP (%NISP) in relation to the total sample, by level and stratigraphic unit

CE

CV

Levels/Structures

NR

NISP

%NISP

CE12
CE13
CE14
Total
H1
H8
H9
P9
PH7
PH8
PH12
Level II
Total

396
85
409
890
12
10
118
3
1
2
1
235
382
1,272

146
24
82
252
6
2
13
1
0
0
1
53
76
328

36.9
28.2
20
28.3
50
20
11
33.3
0
0
100
22.5
19.9
25.8

Total
Abbreviations: H, hearth; P, pit; PH, post-hole.
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When taxonomic identiﬁcation was not possible, the remains were classiﬁed by weight-size category
(large size: >300 kg; medium size: 300–50 kg; small size: 50–15 kg; very small size: <15 kg). When identiﬁcation of the skeletal elements was not possible, the remains were classiﬁed by general categories: long
bone (appendicular) and ﬂat bone (axial).
The results are presented in terms of the number of remains (NR) (which includes determined and
undetermined specimens), the number of identiﬁed specimens (NISP), and the minimum number of individuals (MNI) as quantitative units. The minimum number of elements (MNE) and the standardized
minimum animal unit (%MAU) were also calculated in the case of the taxa that present the highest NISP
(goat and sheep remains from CE and CV, and cattle remains from CE) (Binford, 1978; Lyman, 1994, 2008).
Given the high degree of breakage of the remains, the extent of fragmentation of the assemblage was
also quantiﬁed by means of the %whole (Lyman, 2008). To interpret the anatomical representation of the
main taxa, density and standardized food utility indices (sFUI) (Binford, 1978; Ioannidou, 2003; Lyman,
1994; Metcalfe & Jones, 1988) were compared with %MAU through a correlation test (Spearman’s rho). Since
diﬀerent parts of the same bone have diﬀerent density and food utility indices, the correlation was made
based on %MAU by anatomic sections (Lyman, 1994).
Bone and dental criteria (Deniz & Payne, 1982; Grant, 1982; Martín & García-González, 2015; Noddle,
1974; Payne, 1973, 1987) were used for the estimation of the age at death of these animals.
The taphonomic analysis provided information on faunal consumption. All the remains were studied
macroscopically and microscopically (magniﬁcation up to 110×), and anthropic marks such as cut marks,
percussion marks (notches, ﬂakes, etc.), bone breakage, and culinary alterations (boiling and burning)
were identiﬁed (Binford, 1981; Lyman, 1994; Shipman & Rose, 1983). Tooth marks were analyzed using
morphological criteria (Brain, 1981; Fernández-Jalvo & Andrews, 2011; Saladié, Rodríguez-Hidalgo, Díez,
Martín-Rodríguez, & Carbonell, 2013). Boiled bones were identiﬁed by macroscopic and microscopic criteria
(Botella, Alemán, & Jiménez, 2000; Bosch et al., 2011).

4 Results
A total of 1,272 remains were analyzed, most of which (70%) were recovered in sector CE (Table 1). The
distribution of faunal remains in the structures in sector CV is very varied. The highest NR in this area was
recovered in level II, whereas in three structures only one item was recovered (Table 1).

Figure 2: %Whole values by levels or structures.
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The NISP also varies (Table 1) but in general it is low. This is as a result of the high level of fragmentation of remains in this type of assemblage, produced by human activities. Only in some structures in sector
CV, there is a high NISP, because the NR is generally low. In relation to this, each of the levels as well as the
sum of the two sectors show very low %whole values (Figure 2). In other words, the assemblage shows a low
percentage of complete bones.

4.1 Taxonomic Composition
The two sectors present a similar taxonomic composition but in the CE levels greater taxonomic diversity
was recorded (NTAXA = 9, in CE; NTAXA = 6, in CV), probably due to the higher number of remains (Table 2;
Figure 3). Sheep and goats are the best-represented taxa, with 50% or more of the total NISP in both sectors.
Mandible morphology and several postcranial features in a few cases allow the sheep and goats to be
diﬀerentiated among the CE and CV domestic caprines (Table 2). The relative importance of caprines
decreases if the MNI is under consideration, although they still show higher percentages than the other
taxa (Figure 3).
The biometric data for bovines situate them within the range of variation of domestic individuals
measured from other Neolithic and Bronze Age sites in the Iberian Peninsula (Table S1).
In some archaeological structures in sector CV, cattle are the only taxon represented, but in general,
their values, especially the NISP, are low (Table 2; Figure 3). Rabbits are present in both sectors and their
MNI percentages are similar to those of domestic caprines in sector CV (Table 2; Figure 3). Suid (Sus sp.)
remains are also present in both sectors, but it was not possible to establish whether their status was wild or
domestic due to the lack of diagnostic anatomical features (such as third molars or the mandibular symphysis) and the impossibility of carrying out an osteometric study (Table 2; Figure 3). Other wild species
play a secondary role in the assemblage composition (Table 2; Figure 3). The wild species are representative
of the faunal spectrum of the area surrounding the Cova Colomera and provide evidence of hunting, e.g.,
roe deer (Capreolus capreolus), rabbits, and birds.

4.2 Anatomical Composition
The study of anatomical representation focused on the two main taxa: domestic caprines and cattle.
Domestic caprines are mainly represented by elements of the appendicular skeleton, although some elements of the axial skeleton are also documented. The anatomical representation is more complete in sector
CE because the NISP is higher than in the structures of sector CV (Figure 3; Table S2). Rabbits and cattle are
also represented by a signiﬁcant part of the skeleton, especially the appendicular. The anatomical representation of the other taxa is partial (Figure 4; Tables S3 and S4). The most complete anatomical representation is documented in levels CE12 and CE14. The representation in the structures of sector CV is very
sporadic, and for this reason, the %MAU of these elements was not calculated (Table S4). On all levels, the
presence of the distal parts of the legs is remarkable. Taking into account the diﬃculty of taxonomic and
anatomical identiﬁcation entailed by the high degree of fragmentation of the assemblage, the %MAU of the
sheep and goats and the cattle is compared with that of the two corresponding weight sizes (Figures 4 and 5).
Both weight sizes show high values of %MAU for the axial skeletal elements. These may be overestimated due
to the low NISP of these elements and the fact that some of them, such as skull and vertebrae, are not divided
by sections. These elements could complement the anatomical representation of sheep and goats, as the
elements of the axial skeleton are diﬃcult to identify due to the high degree of fragmentation. In the case of
cattle, the predominance of the distal ends of the legs is complemented by the presence of these large-sized
elements of the axial skeleton.

15
5
13
75
—
2
4
23
—
9
31
14
151
24
30
396

NR

1
1
4
5
—
1
3
3
—
2
—
—
—
—
—
20

MNI

CE12

4
1
3
13
—
—
1
2
—
—
8
6
35
4
8
85

NR
1
1
2
2
—
—
1
1
—
—
—
—
—
—
—
8

MNI

CE13

Note: Total values are indicated in bold.

Cattle
Sheep
Goat
Sheep/goat
Red deer
Roe deer
Wild boar/pig
Rabbit
Dog
Birds
Large size
Medium size
Small size
Very small size
Indeterminate
Total

Taxon

CE

11
3
2
42
1
1
1
18
1
2
17
16
231
26
37
409

NR

NR
30
9
18
130
1
3
6
43
1
11
56
36
417
54
75
890

1
1
1
4
1
1
1
3
1
2
—
—
—
—
—
16
3
3
7
11
1
2
5
7
1
4
—
—
—
—
—
44

MNI

Total CE

MNI

CE14
NMI
—
1
—
1
—
—
—
1
—
—
—
—
—
—
—
3

NR
—
1
—
4
—
—
—
1
—
—
—
2
4
—
—
12

H1

—
—
—
1
—
—
—
1
—
—
—
—
7
1
—
10

NR
—
—
—
1
—
—
—
1
—
—
—
—
—
—
—
2

MNI

H8

1

8

3
6
8
74
9
8
118

—

—
—
—

—
—
—

NR
—
—
—
1
—
—
—
1
—
1
—
—
—
—
—
4

MNI

H9

1
—
—
—
—
—
—
—
—
—
1
—
—
—
1
3

NR
1
—
—
—
—
—
—
—
—
—
—
—
—
—
—
1

MNI

P9

CV

—
—
—
—
—
—
—
—
—
—
—
—
—
—
1
1

NR
—
—
—
—
—
—
—
—
—
—
—
—
—
—
1
—

MNI

PH7

Table 2: Number of remains (NR) and minimum number of individuals (MNI) distributed by taxon, size category, and level/structure

—
—
—
—
—
—
—
—
—
—
—
1
1
—
—
2

NR

—
—
—
—
—
—
—
—
—
—
—
1
1
—
—
1

MNI

PH8

1
—
—
—
—
—
—
—
—
—
—
—
—
—
—
1

NR

1
—
—
—
—
—
—
—
—
—
—
—
—
—
—
1

MNI

PH12

6
2
1
35
—
—
4
3
—
2
11
9
123
15
24
235

NR

2
1
1
3
—
—
1
1
—
1
—
—
—
—
—
10

MNI

Level II

8
3
1
48
—
—
5
6
—
5
18
20
209
25
34
382

NR

4
2
1
6
—
—
2
4
—
2
—
—
—
—
—
21

MNI

Total CV
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Table 3: Spearman’s rho correlation of %MAU and the density and utility indices of the levels and structures of CE and CV that
present more than 10 sheep/goats or cattle remains
Sheep

CE12
CE13
CE14
II

Cattle

Density

Utility

Density

Utility

r = 0.26712
p = 0.095664
r2 = 0.32791
p = 0.2328
r2 = 0.025911
p = 0.88618
r2 = 0.14649
p = 0.53771

r = −0.27946
p = 0.20783
r2 = 0.093694
p = 0.75004
r2 = 0.3015
p = 0.17269
r2 = 0.51524
p = 0.049345

r = 0.31519
p = 0.29419
r2 = −0.31623
p = 0.6
r2 = 0.42586
p = 0.11349
—

r2 = 0.55002
p = 0.44444
r2 = 0.44721
p = 0.66667
r2 = 0.51972
p = 0.25
—

2

2

2

Figure 3: %NISP and %MNI of each taxa, calculated with respect to the total NISP and the total MNI, from the levels or structures
in the CE and CV areas.

The results of the Spearman rho indicate that the partial nature of the anatomical representation cannot be
attributed to conservation issues related to the diﬀerential density of the remains since there is no correlation between the %MAU and the density indices (Table 3). The Spearman rho p values indicate that there is
a signiﬁcant positive correlation between the %MAU and the food utility indices only in the case of the level
II domestic goat carcasses from sector CV (Table 3).

4.3 Age at Death
The age at death of the domestic caprines and cattle was calculated. Bone and tooth criteria were used for age
determination because the tooth sample is small. The extended data are presented in the Supplementary
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Figure 4: Graphic representation of the %MAU of sheep and goats of all levels with more than 10 remains.

Material¹ (Tables S5 and S6), specifying the criteria for determining age in each case, and the data for sheep
are summarized in Figure 6. Both immature and adult domestic caprines were documented in sector CV and
CE12 and CE14. In CE13, no adult individuals were identiﬁed. Among immature individuals, the presence of
fetuses and neonates stands out. One fetal individual was documented in CE14, one neonatal individual in
CE12, and two perinatal (fetus/neonate) individuals in CE12 and II, respectively.

1 See supplementary tables at https://doi.org/10.1515/opar-2020-0190.
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Figure 5: Graphic representation of the %MAU of cattle of all levels with more than 10 remains.

The cattle age-at-death data are more limited because of their low NISP and MNI (Tables S5 and S6),
and in most cases, it is not possible to establish precise ranges of age at death. In CE12 and level II, at least
two individuals were identiﬁed: one immature and one juvenile and/or adult.

4.4 Faunal Processing
Both domestic and wild species present butchering marks (Figure 7; Table S7). All taxa show evidence of
anthropogenic processing, except for the red deer, which is represented only by an unfused distal epiphysis. As mentioned earlier, breakage aﬀected a major part of the assemblage.
Cut marks in the sheep/goat remains provide information on the occurrence of all the butchering phases:
skinning, dismembering, disarticulation, evisceration, and deﬂeshing (NR = 108). Most cut marks were concentrated in sheep/goat and small-sized remains, and all the butchering phases were documented (Figure 7).
Cattle, roe deer, rabbits, and dogs also present cut and/or percussion marks. Cattle were deﬂeshed in
CE13, disarticulated in CE12, skinned and eviscerated in CE14, and disarticulated and deﬂeshed in level II.
The cut marks in the roe deer tibia are indicative of animal deﬂeshing, whereas the rabbits were disarticulated and deﬂeshed.
Evidence of culinary processing is also documented, aﬀecting remains from most taxa and weight-size
categories. Bearing in mind the dung burning in sector CE, the burnt bones could be related both to this
process and to the cooking of the carcasses. The documentation of processing marks on the CE14 dog
remains is notable. The location of the incisions, on the posterior side of the radius diaphysis, is an
indication of the deﬂeshing of the dog.
Tooth marks are present on 256 remains (%NR = 20.1%). Taking into account the presence of some
shallow scores with internal microstriations on the walls and bottoms of some grooves (NR = 7), these could
be linked with human tooth marks.
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Figure 6: Mortality proﬁles of domestic caprines recovered in sectors CE and CV. The classiﬁcation is based on the age
categories of Payne (1973).

Manganese dioxide was the main inorganic taphonomic agent documented in the assemblage, speciﬁcally in 35% of the remains.

5 Discussion
5.1 Cova Colomera Flocks: Composition and Use
The taxonomic composition documented in the Cova Colomera conﬁrms its occupation by shepherds during
the Early Neolithic period. According to the presence of the fumier deposit in sector CE (Bergadà & Oms,
2021), the fauna is dominated by mixed herds of domestic sheep and goats. The predominant breeding of
these two species is one of the characteristics of most of the sheepfold caves (e.g. Blaise, 2005; Bréhard,
Beeching, & Vigne, 2010; Castaños, 2004; Helmer et al., 2005; Miracle, 2006; Mlekuž, 2006; Nicod et al.,
2008; Pérez-Ripoll, 2006; Vigne, 2007) and in general of most Early Neolithic sites in northeast Iberia
(Antolín et al., 2018; Saña et al., 2020).
Age-at-death proﬁles throw light on the sheep and goat use in the Cova Colomera. The presence of
immature individuals less than 12 months old and adults older than 2 years indicates the use of meat and
milk (Payne, 1973). The death of neonatal and fetal individuals may be due to intentional sacriﬁce or nondeliberate causes. Between 2% and 5% of perinatal deaths in the current herds of the Iberian Peninsula are
caused by non-deliberate causes (Cambero, 1997). The intentional sacriﬁce of these individuals can cause
diﬃculties in surviving in household economies. Therefore, we consider that the death of the perinatal
individuals of the Cova Colomera is best attributed to non-deliberate causes, as has already been proposed
in other sheepfold caves (Boschin, 2020; Martín, García-González, Nadal, & Vergès, 2016). The sacriﬁce of
adult individuals could also be associated with meat production as well as with herd maintenance strategies, for example, the sacriﬁce of unproductive ewes. These kill-oﬀ patterns are similar to those observed in
the other two sites in the Pyrenean area for which this type of data is available, that is Chaves, Els Trocs
cave, and Espluga de la Puyascada (Castaños, 1987; Sierra et al., 2019; Tejedor-Rodríguez et al., 2021).
In addition to the proteins provided by sheep and goats, the shepherds of the Cova Colomera also
obtained meat from cattle, wild boar/pigs, and several species of wild animals, especially rabbits. In
addition to the contribution of meat, these animals could be a source of secondary products such as skins.
This type of exploitation is widely documented among the current shepherds of the Pyrenees and in many of
the Early Neolithic caves in this region (e.g. Castaños, 1987; Castaños, 2004; Clemente-Conte et al., 2016;
Rojo et al., 2013).
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Figure 7: Location of cut marks (line) and percussion marks (circle) by anatomical element and taxon. Detail photographs (Hirox
KH8700 digital microscope) of some of these cut marks, all of them indicating the deﬂeshing of the animals: (a) incision in
scapula of domestic caprine (CE14), (b and c) incisions in cattle metacarpus (CE13), (d) incisions in rabbit tibia (CE14), and
(e and f) incisions in dog radius (CE14).

Occasionally, the dog was also a source of meat for the shepherds of the Cova Colomera. The consumption of domestic dogs in particular, and small carnivores in general, was not common during the Neolithic
period. However, a variety of evidence for this has been documented in the Neolithic occupations of the
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Iberian Peninsula, some from other sheepfold caves (Alférez, Molero, Bustos, & Brea, 1981; García-Moncó,
2008; Llorente, 2015; Martín, Saladié, Nadal, & Vergès, 2014; Sanchís & Sarrión, 2004). These cases are
probably associated with one-oﬀ consumption episodes seeking to maximize the use of available resources.

5.2 The Use of the Natural Resources of the Pyrenean Region by Herders
As mentioned earlier, Pyrenees has been a traditional location of husbandry practices and herd movements,
ranging from small to large scale (over 100 km) (Miralles & Tutusaus, 2005). The current state of the
question indicates that, during the Early Neolithic, a mixed occupation model was developed in the
Pyrenees, with settlements of long and short duration (Antolín et al., 2018).
In this context, the Colomera Cave could be included in the group of sites with short-term/less intensive
occupations. The faunal sample of the Cova Colomera is not abundant in any of the sectors studied and is
especially scarce in the CV habitat area. The statistical and taphonomic analyses carried out on the sample
indicate that its size is not conditioned by various factors that sometimes aﬀect this type of assemblage.
There is no statistical correlation between the density of the diﬀerent anatomical sections and their conservation. The presence of the remains of fetal and neonatal individuals, which show lower bone-density
indices (Ioannidou, 2003), can also be taken as evidence of the good conservation of the assemblage. In
addition, the incidence of humans as a taphonomic agent is higher than that of carnivores or other postdepositional agents.
Other factors that can condition the sample size of an archaeological site relate to decisions made
during the excavation work. In the case of test pits, as at the Cova Colomera, the main factor is the extension
of the excavation area. For this reason, the correlation of the volume of sediment excavated with the
number of recovered remains was evaluated using Spearman’s rank-order correlation coeﬃcient. There
was found to be no correlation between the number of remains recovered and the volume of sediment
excavated (r2 = 0.5; p = 1). Therefore, the size of the sample from the Cova Colomera is directly related to the
human activity undertaken during the Early Neolithic occupations. As proposed in previous works (Oms
et al., 2013) on the archaeological material of the cave, we consider that the low number of faunal remains is
directly linked to the duration and/or intensity of Early Neolithic occupations. In addition, micromorphological studies observe a high degree of preservation of the fumier, which could correspond to the small
herd size (Bergadà & Oms, 2021). Also in accordance with these studies (Oms et al., 2013) are the diﬀerences
observed in the intensity and/or duration of these occupations, as shown by faunal analyses. Level CE13
and the ﬁrst phase of occupation of the CV area (H1 and H8) appear to be of shorter duration and/or less
intense than levels CE14 and CE12 and the second phase of the occupation of CV (level II). Shorter and/or
less intensive occupations would be associated with less waste generation and therefore with the recovery
of fewer archaeological remains.
Seasonal or short-term occupation has also been proposed for other Early Neolithic caves in the
Pyrenean area with evidence of husbandry practices, such as Sardo (1,790 m a.s.l.) (Gassiot et al., 2015),
Els Trocs (1,530 m a.s.l.) (Rojo et al., 2013), and Coro Trasito (1,548 m a.s.l.) (Clemente-Conte et al., 2016).
The seasonal occupation was also proposed for the Espluga de la Puyascada (1,300 m a.s.l.) (Rodanés &
Ramón, 1995; Utrilla & Baldellou, 1996), although recent studies propose continuous occupation (Sierra
et al., 2019). The proposal of seasonal occupation for these caves is based on varying criteria (Rojo et al.,
2013), such as micromorphological features and the origin of raw materials (Mazzucco, Clemente-Conte, &
Gassiot, 2019). In Els Trocs cave, a zooarchaeological approach, by means mortality proﬁles and isotopic
values (δ18O) of sheep, was used. These data inform about the occupation of the cave during the summer
(Tejedor-Rodríguez et al., 2021).
In the case of the Cova Colomera, the scarcity of determinable remains also conditions the information
available on mortality proﬁles. In the area of habitat, the scarce information available precludes even an
approximate assessment of the season in which these occupations took place. The main information comes
from the mortality proﬁles of the ovicaprines recovered in the sheepfold area. The mortality peaks indicate
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their presence in the cave at certain times of the year. Although autumnal lambing was documented (Sierra
et al., 2021; Tejedor-Rodríguez et al., 2021; Tornero et al., 2020), the natural and most common birthing
season for Early Neolithic sheep and goats is spring (e.g., Balasse et al., 2017; Cassinello, 2017; Hafez, 1952;
Santiago-Moreno, López-Sebastián, González-Bulnes, Gómez-Brunet, & Chemineau, 2000; Tornero et al.,
2020). Given this data, the occupation of CE13 would have at least been in autumn, that of CE14 at least in
late winter and spring, and that of CE12 in spring and autumn. In any case, the cave was occupied at
diﬀerent times of the year, and no pattern of seasonality is observed in each speciﬁc occupation.
The short duration and/or low intensity of the fold occupations in the Cova Colomera has also been
observed through the study of other materials (Oms et al., 2013), which indeed establish a shorter occupation in level CE14 and in the ﬁrst phase of the CV area. In these levels and structures, a smaller volume of
archaeological material is observed, and fewer faunal remains. In line with the brevity and/or the low
intensity of the occupation, the paleoenvironmental data indicate that the degree of the anthropization of
the environment is low, with a predominance of wooded vegetation, even in the Bronze Age (BañulsCardona & López-García, 2016).
In light of all these data together with those provided by the mortality proﬁles of the sheep and goats,
the short duration of the occupations of the Cova Colomera could be related to two diﬀerent livestock
practices. (1) The shepherds who occupied the cave moved with small herds, covering short-to-medium
distances. This would be in accordance with the information provided by the study of the sources of raw
materials. The ﬂint used by the shepherds of the Cova Colomera came from the close vicinity (10–30 km
away), although to a lesser extent ﬂint was also supplied from the Ebro Valley (Mangado et al., 2012).
(2) The ﬂocks of the Cova Colomera were integrated into a system of wider, long-distance movements. Due
to its intermediate location between the valley and the high peaks of the Pyrenees, the cave would thus
have been used as a stopping point in spring and autumn. A weak point of this interpretation is the
presence of fetal and neonatal individuals in levels CE12 and CE14, as these individuals are not usually
included in long-distance movements.

5.3 The Use of Cova Colomera by Herders
The faunal remains of the Cova Colomera are highly aﬀected by breakage, as are other archaeological
remains such as pottery (Mangado et al., 2012). This makes it diﬃcult to analyze the faunal remains but
nevertheless provides information on human and herd activity within the cave. Given the fresh fracturing of
a large part of the remains and the fact that statistical and taphonomic analyses point to humans as the
main modifying agent of the assemblage, the high degree of breakage could be attributed to the anthropic
manipulation of the remains.
The anatomical representation of domestic caprines is very complete. The elements of the axial skeleton
are underrepresented, which is normal in this type of assemblage due to the lack of diagnostic traits to help
identify them at a taxonomic level. However, they are represented in the group of small animals, corresponding to sheep and goats. On the other hand, alterations of anthropic origin shed light on the anthropic
processing of these animals, as well as their use in cooking. The remaining taxa, except the red deer,
present at least one alteration associated with human butchering. Rabbits are represented by a signiﬁcant
part of the skeleton, most probably because they were transported and processed entirely in the cave. The
case of cattle is unusual, although their anatomical representation is partial even when the large-sized
remains are also taken into consideration. The presence of the distal part of the limbs stands out, although
the thorax and the skull are also represented; the latter represented above all by isolated teeth. It is possible
that these animals were not bred as live animals in the cave but were brought inside as food pieces by the
shepherds. Often, herders moving with their livestock are accompanied by fresh or cured meat (e.g. ham)
and fat for feeding (Leizaola, 2008; Miralles & Tutusaus, 2005). However, there is no correlation between
the elements represented and their nutritional value. It is possible that the legs were transported completely
and, once consumed, the long bone fragments were fractured to be boiled, discarding the distal elements of
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the legs. These could have become part of the group of large, long bones by losing their diagnostic
anatomical features when fractured. This would be consistent with the fact that live cattle might have
had some diﬃculty accessing the cave given the steepness of the terrain.
As far as the rest of the species are concerned, the anatomical representation is also very limited. The
anatomical elements identiﬁed do not present a high index of alimentary utility. Like the cattle, they could
have been fresh or dried meat transported by the shepherds.
As mentioned earlier, two diﬀerent areas are documented in the Cova Colomera: a sheepfold area and a
habitat area. In previous works, it has been proposed that the occupation of these two areas would not have
been simultaneous, since it has not been possible to reﬁt ceramic fragments from the two areas (Oms et al.,
2013). Like the other archaeological material, the faunal remains do not allow a possible relationship of
synchrony to be established in the use of the two areas. The identiﬁcation of alterations associated with the
butchering and cooking of remains from both areas indicates the practice of domestic activities in the cave,
in accordance with the presence of the combustion and storage structures documented in sector CV.
The combined use of a cave as a habitat and a sheepfold area (whether simultaneous or not) has been
documented in other Early Neolithic caves in the Pyrenean area, e.g. in Chaves and the Cova Gran de Santa
Linya (Mora, Benito-Calvo, Martínez-Moreno, González, & De la Torre, 2011; Oms et al., 2013; Utrilla &
Laborda, 2018).

6 Conclusion
The Early Neolithic occupations of the Cova Colomera are directly related to the activities of the ﬁrst
Pyrenean shepherds.
Husbandry in the Cova Colomera was based on the breeding of sheep and goats, which were exploited
for their meat and milk. The presence of these animals in the cave is conﬁrmed by the presence of their bone
and dental remains and by the sheepfold area with its fumier deposits. Cattle would also have been bred by
these communities but probably not moved into the cave with the herds of domestic caprines. The Cova
Colomera was occupied at diﬀerent times during the Early Neolithic period. The occupations were short
and/or of low intensity and took place at diﬀerent times of the year. The seasonality of the occupations
could be associated with the practice of ﬂock movements both on a short and long scale, already documented from the beginning of the Early Neolithic in other sites in the region. These data also illustrate the
diversity in the use of caves by the ﬁrst shepherds who inhabited the Pyrenees, with some caves undergoing
a long occupation, such as Chaves, and others used temporarily, such as the Cova Colomera. The diversity
in their use is related to the husbandry practices in the area from the very Early Neolithic.
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