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Introduction
Human evolution and history is intimately tied to the existence of 
the wider plant world. Therefore, the management of wood 
resources by humans provides a crucial insight into the natural 
environment of the groups that inhabited it. This insight refers not 
only to the plants but also to all the elements that directly or indi-
rectly interact and influence the management of this resource and 
its combustion process (Chabal et al., 1999; Dufraisse, 2006; 
Théry-Parisot, 1998; Zapata, 2007, among others).

In the acquisition of woody material, there are several 
parameters that play a fundamental role. For instance, the avail-
ability and abundance of species in the environment was cer-
tainly an important factor. Other factors that condition the 
management and use of the available wood include the function 
and duration of a site occupation, the function/functions 
assigned to the combustion structures and the moment of this 
combustion, and the mobility range of the human groups that 
require and acquire this raw material (see among others, Allué, 
2002; Carrión, 2005; Chabal, 1997; Dufraisse, 2008; Théry-
Parisot and Henry, 2012).

The seeking and obtaining of fuel is one of the commonest 
daily activities carried out by societies in general (Picornell Gela-
bert, 2009; Tabuti et al., 2003). Wood acquisition strategies partly 
reflect the social organization of human groups, their lifestyles, 
and their perception of the environment (Biran et al., 2004; Henry 
et al., 2009; Picornell Gelabert et al., 2011; Zapata Peña et al., 
2003). These strategies have changed throughout history, depend-
ing on landscape characteristics and evolution, shifts in technol-
ogy, and varying social requirements. In this respect, the study of 
plant residues helps elucidate the role played by this resource 
within a given society, thereby providing a better approximation of 

the social and economic dynamics of a group (Caruso Fermé et al., 
2008). However, despite the rich record of woody plants from 
archaeological sites and its proven potential for assessing past 
human behavior, its study – both of combustion and other uses – is 
still rare in Patagonian hunter–gatherer archaeological research 
(Caruso Fermé, 2008). With this in mind, we studied charred and 
non-carbonized woody plant remains from six stratigraphic levels, 
or layers, from the Cerro Casa de Piedra 7 (CCP7) archaeological 
site, Santa Cruz Province, Argentina (Caruso Fermé, 2012; Caruso 
Fermé et al., 2013a, 2013b).

The exceptional preservation of plant materials from CCP7 
and its long occupation sequence (e.g. Aschero, 1996; Civalero 
and Aschero, 2003; Civalero et al., 2007; De Nigris, 2004) 
made it an ideal case study concerning the role of plant 
resources in Patagonian hunter–gatherer economies. The over-
all objective of this paper is, first, to understand how woody 
material was acquired in a context of high residential mobility 
(Aschero, 1988; Aschero et al., 1992–1993). Second, we ana-
lyze the effects of environmental change and its influence on 
woody raw material procurement strategies among Patagonian 
hunter–gatherer groups.
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The CCP7 site in its present 
context
Location of the site
The site CCP7 (47°57′S, 72°05′W) is located in the mountains of 
the Perito Moreno National Park, in the northwestern region of 
the Santa Cruz Province, Argentina (Figure 1). It is part of a rhyo-
litic volcanic hill that has several caves and rock-shelters facing 
northwards. It is located approximately 2 km east-southeast of 
Burmeister Lake, which together with the Lake Belgrano, Azara 
Lake, Nansen Lake, and Mogote Lake form a large glacial basin 
situated in Argentine Patagonia.

The oldest radiocarbon dates from this complex come from 
Cave 7. The site has been intensively studied and has produced 
evidence of human occupation dating to between c. 10,600 and 
3400 14C yr BP (Figure 2). This remarkable continuity of occupa-
tion covers a large swathe of the Holocene. An occupation rich-
ness underpinned by a range of different types of evidence such as 
faunal and lithic assemblages in association with hearths. Apart 
from the presence of lithics, the cold and dry conditions of the 
cave favored the preservation of guanaco (Lama guanicoe) skin, 
bones, plant vein threads, and vegetable fiber, as well as, wood 
and other animal bone (Civalero and Aschero, 2003). CCP7 is a 
multiple activity locale (Borrero, 1987), which probably served as 
a base camp at which multiple subsistence activities took place. 
Geomorphological studies suggest that the cave was abandoned 
for some time because of a landslide c. 3500 yr BP (Aschero et al., 
2005). After that, humans occupied the cave on a temporary basis, 
while they exploited various terrestrial resources from nearby 
places (Civalero and Franco, 2003; Civalero et al., 2006–2007).

Present-day vegetation. Environmental variability in Patagonia is 
conditioned by a number of factors. These factors include lati-
tude, landscape relief, and the location of the highlands with 
respect to the ocean (Cabrera and Willink, 1973; Morello, 1984). 
The presence of humid wind currents from the Pacific is a crucial 
determinant – among other factors – in the existing vegetation 
types. Precipitation declines progressively from West to East 
establishing a series of vegetation types such as forest, grass 
steppe, bush-grass steppe, and bush steppe (León et al., 1998; 
Movia et al., 1987; Soriano, 1956). In Continental Patagonia, the 
forest area stretches between latitudes 39°S and 53°S along the 
Cordillera de los Andes and exists as a narrow 120-km-wide by 
2000-km-long environment.

The 47°S parallel coincides with an important boundary in 
Patagonian vegetation distribution (Cabrera and Willink, 1973; 

León et al., 1998). To the north, where rainfall is more abundant, 
the forest is characterized by a greater biodiversity than that of the 
southern Patagonian forests (Cabrera, 1976; Roig, 1998).

The site of CCP7 is located near to three clearly defined 
environments:

1. The steppe, represented mainly by dense patches of Fes-
tuca pallescens and a smaller number of Nardophyllum 
obtusifolium;

2. A transition zone with vegetation characterized mainly by 
Nothofagus antarctica and Nothofagus pumilio;

3. The forest, consisting almost exclusively of N. pumilio, 
where the mean temperature is slightly higher and the 
wind is not as harsh.

The forested area divides into two types: continuous and dis-
continuous forest. Continuous forest is large and dense, reaching 
up to 1500 m a.s.l. It consists mainly of four tree taxa: N. pumilio, 
Nothofagus betuloides, N. antarctica, and Drimys winteri. Further-
more, the species Embothrium coccineum, Maytenus magellanica, 

Figure 1. (a) Location of Casa de Piedra Hill in South America, (b) Casa de Piedra Hill and (c) Cerro casa de Piedra 7 site (CCP7).

Figure 2. Stratigraphy and radiocarbon dating of CCP7 site.
RCYBP: radiocarbon years Before Present.
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and Pilgerodendron uviferum can be found in the most humid 
areas of this type of forest.

Discontinuous forests, however, are usually located at lower 
altitudes and are more open, less dense but with a greater variety 
of undergrowth. The tree layer is composed almost exclusively of 
N. antarctica (Mermoz, 1998; Movia et al., 1987; Peri, 2004). 
Among the most common species found in the undergrowth are 
Empetrum rubrum, Mulinum spinosum, N. obtusifolium, Per-
nettya mucronata, Berberis buxifolia, Chiliotrichium diffusum, 
Baccharis magellanica, Senecio miser, Senecio patagonicus, Dis-
caria chacaye, Adesmia boronioides, Anarthrophyllum rigidum, 
and Escallonia rubra (e.g. Guerrido and Fernandez, 2007; Kofalt 
and Mascó, 2000, 2004; Mermoz, 1998).

Historical development of the landscape and vegetation. A num-
ber of palynological studies indicate that there were important 
changes in vegetation and climate during the late Pleistocene–
Holocene transition in this area (Mancini, 1998; Mancini et al., 
1997; Markgraf et al., 1996; Páez et al., 1994). Between c. 10,600 
and 9600 14C yr BP pollen sequences suggest an increase in Noth-
ofagus, probably related to increased temperature and rainfall. 
Nothofagus do not tend to be very dense, so this increase in Noth-
ofagus forests would have enhanced the growth and spread of 
other grasses and shrubs (Mancini, 2009).

Between c. 8000 and 7000 14C yr BP, there was a further 
expansion of Nothofagus forest (Mancini, 2002), followed by a 
percentage decrease in Nothofagus for the period between 7000 
and 6000 yr BP. According to Mancini (2002), this may well have 
led to a reduction in the overall forested area.

Between c. 5800 and 3200 14C yr BP, shrub taxa increased – 
Asteraceae subf. Asteroideae, Solanaceae, Berberis, and Mulinum 
– as well as the ubiquitous Nothofagus tress. This suggests a rise 
in summer temperature associated with climatic conditions that 
increased the availability of water. The pollen associated to this 
period suggests the development of a forest-steppe shrub ecotone. 
This same ecotone exists at present in areas close to the Andes 
themselves (Mancini et al., 1997, 2002, 2007).

After c. 3000 yr BP, the increase in Nothofagus and the 
decrease in shrub taxa – Asteraceae subf. Asteroideae, Mulinum, 
Empetrum, and Berberis – indicate episodic increases in tempera-
ture, although not significant enough to enable the continued 
growth and establishment of the forest.

Between c. 2700 and 2000 yr BP, the discontinuous Nothofa-
gus forest near Cerro Casa de Piedra reaches maximum level of 
development (Mancini, 2002, 2007, 2009). There is a striking 
similarity between the pollen spectrum of this period to that of the 
present day suggesting the continuing existence of discontinuous 
Nothofagus forests (Heusser, 1995).

Between c. 1200 and 250 yr BP, the pollen sequences show 
shrub steppe expansion, suggesting an increase in temperature 
comparable with those from current records (Mancini et al., 2002, 
2007).

Materials and methods
Sampling
Plant remains were recovered through the dry sieving of all the 
sediment from excavation. The mesh size of the sieves used was 
2 mm. This sampling method was rigorously and systematically 
applied during the various archaeological field seasons to each of 
the excavated levels at CCP7 (Caruso Fermé, 2012; Caruso Fermé 
et al.,  2013a). The extreme dryness of the cave allied to our sys-
tematic and complete sampling of each layer of excavation per-
mitted the recovery of abundant plant remains: wood charcoal, 
uncharred wood, pieces of bark, leaves, seeds, and two wooden 
artifacts, one from Layer 17 and the other from Layer 6. Research 
into these artifacts has been described in other articles (see Caruso 

Fermé, 2012; Caruso Fermé et al., 2013a), and is not repeated 
here, as it is not the focus of this study.

The archaeobotanical study comprised the analysis of carbon-
ized and un-carbonized woody material remains from six strati-
graphic levels: 17, 10, 8, 6, 5, and 1. The samples studied were 
from material dispersed within the excavation sediment layers 
and from distinct combustion structures (hearths). Stratigraphic 
Levels 6 and 17 only have a single combustion structure each; 
Levels 10, 8, and 1 have two structures; and Level 5 has three. 
From some of these structures, only carbon fragments were 
recovered, while from others both carbon fragments and non-
carbonized wood remains were found (Table 1).

Botanical identification
Wood identification was done by performing a clean cut on each 
charcoal fragment, with the intention of obtaining the three ana-
tomical planes: transversal, longitudinal radial, and longitudinal 
tangential. Given the dryness and preservation of the recovered 
non-carbonized wood, it was possible to apply the same technique 
to these types of samples. Samples were analyzed using a light 
microscope with optical reflection of the light-dark field (Olym-
pus BX51 and MZ16A Leica) and were then compared with pres-
ent-day wood reference samples.

Analysis of bark
In different layers within the excavation, large fragments of bark 
were recovered. Each of these was studied, recording the length, 
width, thickness, and surface features.

Results
This study is based on the analysis of 1662 fragments of charred 
and non-carbonized wood. The level of determination was mainly 
at the species level; however, in some cases, the limited differ-
ences between the species of some genera made it impossible to 
separate them. Classifications of taxa A, B, C, and D were used to 
refer to certain fragments whose analysis did not allow their iden-
tification to any type, family, or species represented archaeologi-
cally or in the present-day reference collection and/or in the 
bibliographic material consulted. Nevertheless, their variable 
microscopic anatomical characteristics did not permit us to lump 
them into the ‘Indeterminate’ category.

The taxonomic analysis of material recovered from the vari-
ous excavated levels revealed the presence of 15 taxa (Tables 2 
and 3). This first analysis showed that the taxa identified and their 
proportions were paleoecologically consistent and very similar to 
those observed among present-day vegetation.

Across all the studied levels, with the exception of Level 17, 
cortex fragments were recovered. The dimensions, and especially, 
the thickness of the bark (Table 4) fragments suggest that they 
belong to a species of tree. The results of the taxonomic analysis 
and the marked roughness and longitudinal cracks of different 
pieces of bark (Donoso and Donoso 2006; Donoso et al., 2006; 
González et al., 2006) might suggest that the fragments recovered 
at different levels correspond to timber of N. pumilio. However, 
the possibility that it might be N. antarctica cannot be ruled out.

Level 17 (9390 ± 40 14C yr BP)
Our study shows the presence of 10 taxa in among the scattered 
material and two among the charcoal of a hearth. Among the scat-
tered charred material, eight taxa were identified – N. pumilio, N. 
antarctica, E. rubrum, A. rigidum, Berberis sp., Rhamnaceae 
family, and taxa A and B – while six were identified in the non-
carbonized material (N. pumilio, A. rigidum, Berberis sp., E. 
rubra, Fabaceae and taxa A). As shown in Table 2, the species 
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with the highest representation among the scattered charcoal was 
N. pumilio (72.16%), and among the scattered non-charred wood, 
it was E. rubra (51.02%). By way of contrast, in the only hearth 
registered at this level, only two taxa were identified: N. antarc-
tica and N. pumilio (Table 3).

Level 10 (8380 ± 120 14C yr BP)
Our study shows a lower level of floristic variety in this level 
compared with Level 17. The taxonomic study of the scattered 
material identified the presence of four taxa: N. pumilio, N. ant-
arctica, Berberis sp., and Taxon C; N. pumilio being the only one 
present among the charcoal (Table 2). Among the uncharred wood 
samples, N. pumilio is the most represented species at 87.80%, 
followed by a much lower percentage of taxa C (7.32%), Berberis 
sp. (3.66%), and finally a single fragment of N. antarctica (1.22%; 
Table 2). We also recovered 16 fragments of bark, 11 among the 
scattered material and 5 from the Hearth 1 (Table 4).

Level 8 (7060 ± 105 14C yr BP)
The anthracological spectrum of Level 8 is qualitatively different 
from that of the previously analyzed deposit. Taxonomic analysis 
of scattered charcoal and scattered uncharred wood allowed iden-
tification of seven taxa: N. pumilio, E. coccineum, Berberis sp., 
family Fabaceae taxa, and taxa A, B, and C (Table 2). Two of 
these are common both among scattered charcoal and scattered 
uncharred wood – N. pumilio and taxa A – two are present only 
among the charcoal (E. coccineum and taxa B) and three only 
among the uncharred remains (Berberis sp., Fabaceae, and taxa 
C). Among the material from Hearth 1, four taxa were identified: 
N. pumilio, taxa A and D, and taxa of Rhamnaceae (Table 3). In 
Hearth 2, there were three taxa (Berberis sp., A. rigidum, and 
taxa A), while one – N. pumilio – was common to both hearths. 
Berberis sp., N. pumilio, and taxa A were recovered within the 
scattered material samples. A. rigidum was only present in this 
structure. We recovered 18 fragments of bark, 14 among the scat-
tered material and 4 from the Hearth 2 (Table 4).

Level 6 (5310 ± 110 14C yr BP)
Analysis of the scattered material from this level revealed a list of 
four taxa: N. pumilio, A. rigidum, Anarthrophyllum sp., and taxa 
A. The first was documented among samples of charcoal and 
uncharred wood, while A. rigidum, Anarthrophyllum sp., and 
Taxon A were only found among uncharred wood (Tables 2 and 
3). The list of identified taxa obtained for the flora samples from 
Hearth 1 was longer than that of the scattered material. Seven taxa 
were noted: N. pumilio, Berberis sp., A. rigidum, Anarthrophyl-
lum, Fabaceae, and taxa A and D (Table 3). The analyzed material 
shows that only one type of wood was employed in the hearth – N. 
pumilio. This same taxon was the only one represented among the 
scattered charcoal found. Both results contrast with the registered 
floristic variety observed both in the uncharred woods from the 
hearth as well as the uncharred scattered material recovered. We 
also recovered 57 fragments of bark, 12 among the scattered 
material and 45 from Hearth 1 (Table 4).

Level 5 (6150 ± 105 14C yr BP)
Among the scattered woods from this level, five taxa were identi-
fied: N. pumilio, Berberis sp., Fabaceae, and taxa C and D, with 
Nothofagus present in higher percentages than the other four taxa. 
Among the carbonized material, only one species was represented 
– N. pumilio. The three hearths were homogenous in the woody 
material burned. In Hearths 1 and 2, all the charcoal retrieved 
came from N. pumilio, while all the woods in Hearth 3 were also 
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of the same wood. It is important to note that every fire is a reflec-
tion of the last combustion. However, the results revealed that 
both among the scattered material and in the three hearths N. pum-
ilio was the most represented species, or in fact the only one plant 
species present (Tables 2 and 3). We also recovered 27 fragments 
of bark, 26 among the scattered material and 1 from the Hearth 2 
(Table 4).

Level 1 (3480 ± 70 14C yr BP)
Analysis of the scattered uncharred wood revealed a list of four 
different taxa: N. pumilio, Berberis sp. and taxa C and D. N. pum-
ilio is the species with the highest percentage representation 
within the sample. Among the scattered charcoal, only a single 
plant species was identified: N. pumilio (Table 2). The result of 
the analysis of the Hearths 1 and 2 shows that a single species, N. 
pumilio, was represented (Table 3). This is the same result as that 
from Levels 5 and 10. We recovered 18 fragments of bark, 16 
among the scattered material, 4 from the Hearth 1, and 25 from 
the Hearth 2 (Table 4).

Discussion
The long archaeological sequence studied (from 9390 to 3480 14C 
yr BP) allowed for a discussion into the modalities of woody 
material acquisition among hunter–gatherers of this area. Further-
more, the data thus obtained gave us an insight into the use of the 
forest by hunter–gatherers from the early to the late Holocene.

The presence of certain tree taxa within Level 17 implies the 
existence of a forest environment. However, the presence of 
steppe taxa also suggests the proximity of steppe environments. 
The high percentage of N. pumilio shows that the forest was an 
environment that was used recurrently by the hunter–gatherers 
occupying the cave site CCP7.

Analysis from Level 10 strongly suggested the mono-specific 
use of woody material for combustion, with only the species N. 
pumilio represented among charcoal from the fire places. How-
ever, the uncharred wood fragments do show certain taxonomic 
diversity when compared with the homogeneity found among the 
carbonized material. The uncharred wood comes from five taxa: 
Berberis sp., N. antarctica, N. pumilio, Ribes magellanicus, and 
taxa C. However, the dominant taxa among uncharred wood is N. 
pumilio. Pollen sequence results from various archaeological sites 
located in the Perito Moreno National Park and in other southern 
latitudes (50°S) show that during the occupation of Level 10, 
there is a generalized expansion of Nothofagus forest (Bamonte 
and Mancini, 2009; Mancini, 2002, 2007). Studies on the evolu-
tion of the Cardiel Lake shoreline indicate that the period between 
c. 10,000 and 7000 BP was very humid (Stine and Stine, 1990), 
this would have facilitated forest expansion.

The wider range of taxa identified for Level 8 suggests a 
change in the environment or in the human consumption of woody 
material at the site. According to Stine and Stine (1990), this 
would relate to a dry period shown by a declining shoreline level 
at Cardiel Lake. The pollen for the period between 7000 and 6000 
yr BP shows a decrease in the frequency of Nothofagus, which in 
turn could pertain to a reduction in forest cover (Mancini, 2002). 
Nevertheless, the percentages of N. pumilio found at this level do 
not suggest a lower consumption of this species.

The floristic richness found in the analysis of the uncharred 
wood from Level 6 coincides with that found in the pollen studies 
for the period 5800–3200 yr BP. This period is characterized by 
increased shrub taxa and the genus Nothofagus, together with the 
development of a forest-steppe shrub ecotone. This forest-steppe 
shrub ecotone currently grows as far west as the east flanks of the 
Andes (Mancini et al., 1997, 1998, 2002). However, this modern 
spread of the ecotone may be due to anthropogenic factors.

The strong representation of N. pumilio within Level 1 could 
be related to an increase in the growth of Nothofagus and forest-
steppe ecotone, marked by a decrease in shrub taxa. This environ-
ment would have been similar to the one at present, and the pollen 
records show that this environment begun at c. 3000 14C yr BP 
(Mancini et al., 1997).

On the basis of the documented archaeological taxonomic 
diversity uncovered, we suggest that the paleoenvironment of the 
settlement shared broad similarities with present-day ecotonal 
features of the area around Cerro Casa de Piedra. The results of 
the taxonomic analysis show qualitative differences between car-
bonized and non-carbonized material from the different levels 
(Figure 3). Throughout the sequence, we can see a dramatic 
reduction in the taxa used for combustion. During the early occu-
pation of the cave – Level 17 – there was greater variety of woody 
species employed compared with the later levels; a minimum of 8 
species were used. Level 8 also displays a similar taxonomic 
diversity to Level 17, with 6 taxa to account for. Yet, only one of 
these is represented in significant numbers. Across the other lev-
els, we have the homogenous presence of a single species type: N. 
pumilio.

In the case of non-carbonized wood, we also noted changes 
along the length of the chronological sequence. These results are 
in total variance to those from the carbonized samples. The num-
ber of taxa represented oscillates between 8 and 4, and in marked 
difference to the carbonized samples – aside from Level 17 – the 
secondary taxa have a higher presence within the assemblage 
(between 18% and 4% depending on the level). Even though the 
presence of N. pumilio is high across the whole of the sequence, 
we see greater diversity in non-carbonized wood taxa throughout 
the different occupation levels. In Level 17, for example, there is 
predominance of a shrub taxon – E. rubra – among the dispersed 
non-carbonized wood. This taxon has not been documented in the 

Table 4. Bark samples Levels 10, 8, 6, 5, and 1 (CCP7 site), by to their length, width and thickness.

Level and radiocarbon 

dated

Samples Number of bark 

fragments

Length (mm) Width (mm) Thickness (mm)

Level 10 (8380 ± 120 BP) Scattered remains 11 47.14–15.72 33.66–9.98 7.18–3.02
Hearth 1 5 25.21–16.1 31.96–13.27 7.01–4.87

Level 8 (7060 ± 105 BP) Scattered remains 14 51.41–14.25 18.86–939 8.71–3.3
Hearth 2 4 31.68–15.51 27.82–7.71 7.06–3.06

Level 6 (5310 ± 110 BP) Scattered remains 12 57.11–19.59 66.85–9.68 13.01–4.05
Hearth 1 45 75.35–21.49 89.36–11.16 15.16–4.74

Level 5 (6150 ± 105 BP) Scattered remains 26 78.23–20.2  38.2–11.04 12.15–4.12
Hearth 2 1 31.06 9.83 2.03

Level 1 (3480 ± 70 BP) Scattered remains 60.14–14.52 28.63–7.21 10.23–1.55
Hearths 1 and 2 45.01–15.3 38.62–11.52 10.88–1.97

CCP7: Cerro Casa de Piedra 7.
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carbon samples or in the wood samples of the other level (Table 
3). It is important to highlight that the object recovered from 
Level 6 (5310 ± 110 14C yr BP) was made from M. magellanica. 
This taxon was not documented either among the carbonized or 
non-carbonized wood samples from any of the other six levels in 
this study (Caruso Fermé, 2012; Caruso Fermé et al., 2013a).

Despite the continuity observed in the exploitation of environ-
ments, there is a difference in taxonomic diversity recorded for 
charcoal and uncharred wood across the sequence. The taxonomic 
results show great heterogeneity among the uncharred wood and 
a marked homogeneity in the case of the charcoal. Various factors 
might underpin this difference. For instance, while charcoal sam-
ples are the result of a single activity (combustion), the non-car-
bonized wood could well be linked to both combustion and to 
other activities, such as the manufacture of tools. The recovery of 
two artifacts, one from Level 17 and the other from Level 6 is a 
clear indication of the use of wood for other purposes, in this case 
tool production. Therefore, the taxonomic diversity recorded 
within the cave could be due to a variety of human activities.

Conclusion
The analysis of charred and non-carbonized wood from the CCP7 
archaeological site permitted a study into the effects of environ-
mental change and their influence on plant procurement by the 
hunter–gatherers who inhabited the site. The analysis gave us a 
new insight into the use of the forest and nearby environment for 
procurement of woody plant resources designated for different 
tasks.

The results of the taxonomic study of charcoal and non-car-
bonized wood yielded important environmental information. Fur-
thermore, their study also opened avenues into a discussion 
concerning the modalities of woody material acquisition among 
hunter–gatherers who inhabited the CCP7 site throughout the dif-
ferent periods studied.

The results of the taxonomic analysis yielded qualitative dif-
ferences between the six levels studied (Levels 17, 10, 8, 6, 5, and 
1). Given the number of usable plants in the environment, the 
woody resources used by hunter–gatherer societies changed 

through time. In this respect, the case for the early Holocene 
(Level 17 – 9390 ± 40 14C yr BP) is interesting given that this 
represents one of the earliest human occupations in the study area. 
During this period, there is greater diversity of woody species 
used for combustion with respect to later periods, with the excep-
tion of Level 8. Throughout the chronological sequence, there is a 
drastic reduction in the number of taxa used for combustion.

The results of the taxonomic analysis on dispersed charcoal 
and that from the hearths demonstrate the homogeneous use of N. 
pumilio as fuel for all levels with the exception of Levels 17 and 
8. The marked presence of this species across the length of the 
studied sequence could well be an indication of hunter–gatherer 
interaction with forest-type spaces. It is therefore important to ask 
whether the shifts in wood procurement strategies were as a con-
sequence of changes and evolution of the landscape or rather due 
to the particular circumstances of the human groups. Throughout 
all the levels, we saw the intense use of tree species for combus-
tion; bushes were also collected but in much lower overall per-
centages. The almost exclusive use of N. pumilio as fuel and the 
taxonomic heterogeneity observed among the uncharred woods 
suggest that selective use of woody species for combustion and 
for other activities. Indeed, the recurrent use of tree species for 
combustion throughout the length of the sequence could well be 
the result of behavior rather than due to environmental conditions. 
Nevertheless, it is reasonable to assume that the availability and 
diversity of these tree species in the environment conditioned the 
procurement strategies and use of this woody material.

Civalero and De Nigris (2005) previously stated that during 
the early Holocene (Level 17) at this site, there was a broad-spec-
trum use of available subsistence resources seen in the increase in 
processing and consumption marks on bone, a higher incidence of 
scrape marks along guanaco ribs (L. guanicoe), and the presence 
of bird remains. Bird remains are not found in any of the other 
levels in the cave. This is the pattern that one would expect from 
an exploration or incipient human occupation model for a given 
area (Borrero and Franco, 1997). The exploitation strategy associ-
ated to the exploration or incipient occupation model stresses the 
availability and encounter rates of different fauna as the main fac-
tor in their exploitation. This generalist strategy is underpinned by 

Figure 3. Antracological sequence of Cerro Casa de Piedra 7 site (Levels 17, 10, 8, 6, 5, and 1).
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the lithic technology uncovered that emphasizes versatility of use 
(sensu Nelson, 1991).

The diversity found within the carbonized wood of the early 
Holocene coincides with the views of Civalero y De Nigris (2005) 
who suggested a premeditated adjustment on the side of the 
hunter–gatherer groups with regard to their technological and 
subsistence strategies to minimize risk and uncertainty. The same 
strategies have been noted in the charcoal analysis where the 
diversity of wood employed was probably an important factor in 
overcoming the exiting conditions of uncertainty and predictabil-
ity necessary for survival.
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