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In the Patagonian archaeological record, the preservation of wooden artefacts is very restricted. Func-
tional analysis of lithic artefacts is a way to get a better understanding about the use and consumption of
the wood. Technological and use-wear analyses are applied in order to reconstruct the production
processes of the wooden artefacts, from the raw-material supplying to the production of the finished
tools.

In this paper we present the results of a taxonomical and techno-functional analysis of the traces
preserved on the surface of the two wooden artefact retrieved from layer 17 (9390 + 40 C14 years BP)
and layer 6 (5310 + 110 BP) at the site of Cerro Casa de Piedra 7 (province of Santa Cruz, Patagonia,
Argentina). The interpretation of these two objects is complicated due to the absence of ethnographical
references and the lack of similar archaeological findings in Patagonian hunter—gatherers sites. However,
through the observation of the use-wear traces it is possible to reconstruct part of the manufacturing
process and advance hypothesis on their mode of employment. Due to the distribution of the wears and
the mineral-organic residues identified on the surfaces, it is proposed that one of the wooden artefact

was probably used for rock-art production.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

The exploitation of plants by human groups is not limited to the
mere meeting of food demand. Plants have been often used as fuel,
but also to produce artefacts of varied nature, as recipes, clothes,
weapons or other types of tools required to transform other raw
materials. The strategies adopted to obtain woody material
partially show the social organization of a group, and its perception
of the environment (Henry et al., 2009; Picornell et al., 2011; Zapata
etal., 2003). Woodworking implies a deep knowledge of the natural
environment and of the plant characteristics. Moreover, it is also
related to cultural choices and crafting traditions (Beyries and
Hayden, 1993). The use of stone tools on vegetal materials pro-
duces characteristic wears on the lithic surfaces that allow ar-
chaeologists and use-wear analysts to reconstruct the type of
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worked plant and the type of activity carried out (Palomo et al.,
2011; Lozovskaya, 2011; Lozovskaya y Lozovski, 2013; Semenov
1968). This data represents a fundamental contribution for the
understanding of the strategies of exploitation of the vegetal re-
sources among hunter—gatherers groups (Caruso et al., 2008,
2012). The other way around, the techno-functional study of
wooden artefacts — when they are available in the archaeological
record — is another way to explore the knowledge that prehistoric
groups had on plant environments (Chabal and Feugere, 2005).

Although there are plenty of records on woody plants in Pata-
gonic archaeological complexes, the recovery of wooden objects is
extremely rare in archaeological excavations of Patagonic hunter-
—gatherer sites (Caruso et al., 2008, 2012; Caruso Fermé et al.,
2011). Only in very rare cases it has been possible to recover
wooden artefacts (Pérez de Micou, 1979—82; Capparelli et al., 2009;
Caruso Fermé, 2012; Caruso Fermé et al., 2012 etc.).

Exceptional conservation conditions that represent a charac-
teristic of the site Cerro Casa de Piedra 7 — Province of Santa Cruz,
Argentina — (Aschero, 1996; De Nigris, 2004; etc.) made it possible
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to recover two wooden objects. The main purpose of this paper is to
carry out an analysis of the technological processes involved in the
manufacture of these objects. The objective of this study is to
deduce the type of instruments that have been used to manufacture
the wooden objects that have been recovered. It is worth pointing
out that the absence of ethnographic sources and the lack of
archaeological reference collections for instruments of this type
from contexts attributable to Patagonic hunter—gatherer societies
make it difficult to interpret the function of the artefacts recovered.
Therefore, the purpose of this paper is not to approach the function/
s of these instruments on the basis of the analysis of the experi-
mental traces; the other way round, our aim is to reconstruct the
crafting processes involved in the production of those tools through
the analysis and interpretation of the technological wears found on
their surfaces.

2. The site Cerro Casa de Piedra 7

The site Cerro Casa de Piedra 7 (also abbreviated as CCP7) —
47°57'S, 72°05'W — is located in the mountains of the Perito
Moreno National Park, in the North-West of the Province of Santa
Cruz (Argentina). Cerro Casa de Piedra is a volcanic rhyolitic hill,
with several caves and rock-shelters looking northwards. It is
located approximately 2 km East-Southeast of Burmeister Lake. The
latter, together with lakes Belgrano, Azara, Nansen and Mogote
forms one of the glacial basin set up in the Northwest of Santa Cruz
province, Argentine Patagonia (Fig. 1).

The oldest radiocarbon dates proceed from cave 7. This site has
been deeply studied, revealing a series of human occupations dated
between ca. 10 600 and 3400 'C yr BP. Site frequentation is
remarkable across the almost the entire Holocene. Several occu-
pations, dated to ca. 5000 yr BP (Aschero, 1996), documented a
number of hearths which included faunal and lithic assemblages.
The cold and dry climatic conditions of the cave favored the pres-
ervation of guanaco (lama guanicoe) skin/hide, vegetable fiber,
bones, vein thread, as well as artifacts made of wood, bone and
chert raw-materials. A settlement strategy based on a residential
mobility has been suggested: CCP7 probably served as a base camp
where a broad range of subsistence activities took place (Aschero,
1996; Civalero et al., 2006/07).

The archaeological data is complemented by an overlapping
series of paintings on the cave's walls (Fig. 2). The walls of the site
Cerro Casa de Piedra 7 are characterized by representations of both
hands and guanaco (Lama guanicoe). The colors of the images are:
black, red, and white. Depending on the colors of each image we

Fig. 2. The production of the rock art.

observe differences in the orientation of the painted sequences
(Aschero, 1996). On the basis of the relation between animal rep-
resentations and the negative handprints it is possible to hypoth-
esize that juvenile, infant and adult people (possibly women) are
co-participating in the observation and/or in the execution of the
rock art.

Geomorphologic studies suggest that the cave was abandoned
in a period of landslide ca. 3500 AP (Aschero et al., 2005) and later
temporarily occupied during periods of exploitation of terrestrial
resources (Civalero et al., 2006/07). The exceptional preservation

Fig. 1. Cerro Casa de Piedra 7 site.
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conditions that characterize CCP7 enabled the recovery of two
wooden objects.

3. Materials and methods
3.1. Sampling

The two wooden artifact were recovered during the excavation
works in Cerro Casa de Piedra 7. The first one (N°857), was recov-
ered from a hearth documented in the stratigraphic level 17
(9390 + 40 C14 years BP BP). The second, (N°897), from level 6
(5310 + 110 C14 years BP BP), was also recovered during the
emptying of a combustion structure (Fig. 3).

The study of technological processes is based on the taxonomy
analysis, morphological analysis and use-wear analysis.

3.2. Botanical identification

The identification of the wood species was held out by observing
the three anatomical planes of the wood (transversal, radial lon-
gitudinal and tangential longitudinal). The samples were obtained
extracting three thin sheets from each of the planes with the aid of
a cutting instrument. Thin sheets extracted from the artifacts were,
later, observed through a transmitted-light microscope (Zeiss,
Axioskop 40) and compared with current reference wooden
samples.

Obtaining thin sheets it is an invasive technique. The samples
extracted must be of a size appropriated for the identification of the
species, but not too large to damage the object (Caruso Fermé et al.,
2011; Caruso Fermé, 2012). Moreover, wooden objects in Patagonic
archaeological sites are not common. Thin sheets must be obtained
from areas of the objects that present fractures, polished surfaces or
cracks. The purpose of this technique is to produce the least
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Fig. 3. Stratigraphy and radiocarbon dating of CCP7.

damage to the artefacts and, at the same time, to allow the taxo-
nomic identification of the wood (Caruso Fermé, 2012).

3.3. Morphological analysis

Morphological analysis is based on metric data: length, width
and thickness of each artifact. Length and width are taken from the
central part of the object and at both ends: distal end (A) and
proximal end (B) (Figs. 5 and 6).

Moreover, the presence of remains of bark, signs of thermal
alteration, remains of adhesive and the characteristics of the sur-
face of the material — polished or with marks of bark removal — is
recorded as well.

3.4. Use-wear analysis

The different traces seen on the surface of the artifacts were
recorded. They were analyzed by the joint use of a binocular loupe
(Leica DM 2500M) equipped with a camera (Leica IC 3D) and a
stereomicroscope (Leica MZ16A) with a camera (Leica DFC 420).
Traces analyzed have been selected and captured using different
phocal planes with Helycon Focus v4.2. The criteria followed in the
identification of the wears are: the distribution of the wear-marks
over the surfaces; their brightness, their depth and their direc-
tionality. Thus, bright spots, abrasions, strias and pits, all of those
features has been recorded and interpreted.

4. Results

Both wooden artifacts are in good conservation conditions,
without any evidence of thermal alteration or alterations by mi-
croorganisms, contrarily to what observed in most of the archae-
ological contexts (Dani Nadel et al., 2006).

4.1. Botanical identification

Taxonomy analysis of the two wooden artifacts provided evi-
dence of the use of two different woody shrub species. In the case of
the object recovered from the stratigraphic level 17 (nr. 857), the
species used is: Berberis sp. (Caruso Fermé, 2012). Species of the
Berberis genus are many in Andean-Patagonic woods (Fig. 4A). In
general, they grow as bushes and only exceptionally as small trees
(Moore, 1983; Correa, 1998).

In the case of the artifact from the level 6 (nr. 897), the woody
species used as raw material is: Maytenus magellanica (Lam.) Hook.
F. (Caruso Fermé, 2012). M. magellanica (Fig. 4B) grows in wet en-
vironments associated to species of the genus Nothofagus, charac-
teristic of the province of Neuquén to Tierra del Fuego — Argentina
— (Dimitri, 1974; Moore, 1983; Correa, 1998; Guerrido and
Fernandez, 2007; Barthelemy, 2008).

4.2. Morphological analysis

Morphologically, the two artifacts show very different charac-
teristics (Figs. 5 and 6). Object nr. 857 shows small dimensions:
total length is 19.93 mm. The width of the upper end (A) is
12.3 x 5.16 mm; whereas the central portion, 12.93 mm x 6.12 mm;
and the lower end (B), 6.65 x 3.25 mm. (Fig. 5). Both ends have
been cut and polished. The proximal end is not complete, as a
consequence of a fracture. No remains of bark were found; more-
over, on one of the sides of the piece there are remains of mastic
(adhesive or resin).

The total length of artifact nr. 897 is 133.89 mm. The proximal
end has a diameter of 11.81 x 10.34 mm, the central portion is
11.72 x 10.7 mm and the distal end, 11.92 x 10.92 mm. The two



318 L. Caruso Fermé et al. / Journal of Archaeological Science 57 (2015) 315—321

Fig. 4. Samples of tangential section. A) Berberis sp. B)Maytenus magellanica.

extremities of this artifact (Fig. 6) show different characteristics.
The proximal one is straight cut, while the opposite end shows
cylindrical-shaped layers. The diameters of the cylindrical-shaped
layers of this end are: 9.44 x 8.35 mm where layers begin, and

Fig. 5. Wooden artefact N°857, level 6, site CCP7.

7.94 x 6.35 mm towards the end of the piece. The proximal end
displays signs of several incisions of different depth, probably made
to thin the branch; finally the artifact has been broken by bending
it.

4.2.1. Use-wear analysis

Microwear analysis of the two wooden artifacts make it possible
to record different traces in the surface of both tools. Artifact nr. 857
is characterized by a variety of residues and wears; on the ventral

Fig. 6. Wooden artefact N°897, level 17, site CCP7.
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side of the wood we highlighted the presence of black spots,
probably residues of resine/bitumen (Fig. 5). On the opposite side,
which correspond to the external surface of the wood, we high-
lighted several technological wears: 1) a series of weak lengthwise
wears that cover almost the entire dorsal side, probably produced
by the debarking action — see the white arrow in Fig. 5) a set of
oblique traces that suggest the thinning/planning of the wood
blank —see yellow arrows in Fig. 5) two deep and wide marks, one
with a longitudinal and one with a transversal orientation that are
associated to the scraping of the dorsal surface as well — see red
arrows in Fig. 5.

By analyzing artifact nr. 897 (level 6) evidences of different types
of traces have been recognized. Thin longitudinal marks on the
surface suggest that the bark was removed and the branch was
probably smoothed using the edge of a lithic implement
(Lozovskaya, 2011; Lozovskaya and Lozovski, 2013). In the distal
end a polishing action over an area of 37.03 x 10.92 mm has been
noticed. Sixteen engraved lines, with a length between 3.69 and
6.82 mm have been highlighted in this area (Fig. 6). The position of
the polishing traces — on one of the extremities of the object — and
their directionality — opposite to the orientation of the wood fibers
— might suggest that once the distal end of the wood has been
engraved it has undergone some type of friction on a soft matter,
probably as a consequence of a horizontal action.

The most outstanding characteristic of this artifact is the pres-
ence of black striations that completely cover its surfaces. These
traces always laid perpendicularly to the lengthwise axis of the
object, keeping a relatively constant distance among them. They
present a larger depth in the distal part of the branch, whereas they
gradually tend to disappear in the medial and proximal parts,
becoming less deep; especially in the proximal end they look like
thin lines painted on the surface. Preliminary experimental works,
still unpublished, suggest that those type of striations are easily
filled by impurities (such as dust, dirt, remains of skin from the
hand, etc.) after a short time of use. Thus, their black coloration is
interpreted as result of residues deposition.

On the distal part of this wooden artifact we have identified
marks that can be attributed to its use and/or handling. These traces
consist of:

1) Erosion: A noticeable erosion can be seen on one side of the
artifact, where the wood fibers have suffered pressure and
abrasion along the lengthwise axis (Fig. 7A).

2) Polishing: A glossy, greasy polishing can be seen on the same
side of the erosion (Fig. 7B) contrasting with the more mat
polish distributed on the other side of the wood and on the
medial and proximal parts of the long edges of the artifact.

3) Residues and coloring: Reddish-coloring has been observed on
the distal end. In the area where it is best conserved, the micro-
polish is oriented, glossy, and has a closed mesh which is similar
to the wears produced by the contact with mineral substances in
other raw materials (e.g. quartz, flint, bone) (Fig. 7C). Remains of
whitish coloring, covering a large part of the surface on the
reverse of the staff, also seem to be mineral residues when
observed under a microscope (Fig. 7D). Additionally, black res-
idues are seen on different parts of the object. Some of these are
flat stains, while others appear in the form of small drops
adhered to the surface.

5. Discussion

The exceptional preservation conditions of the site Cerro Casa de
Piedra 7 allowed the recovery of two wooden pieces nr. 857 (level
17 -9390 + 40 C14 years BP BP-) and nr. 897 (level 6 -5310 + 110 BP-
). The different analysis carried out — taxonomical, morphological

and microwear traces analysis —, provide fresh information the
manufacturing of these instruments.

The study of artifact nr. 857 provided evidence of the use of
Berberis sp. wood as raw material. This result allows to corroborate
the exploitation of the vegetation species since early periods as a
source of raw material among Patagonic hunter—gatherer groups
(Caruso Fermé, 2012). The wood of such bush was chosen by the
different groups that inhabited the Argentine Patagonia since, at
least, 9390 + 40 BP until the contact with the Europeans, for the
manufacturing of different types of instruments (Caruso et al.,
2008, 2012, in press; Capparelli et al, 2009; Ratto and
Marconetto, 2010; Caruso Fermé et al., 2011). Historical sources
on Selknam and Yamana hunter—gatherers from Tierra del Fuego
(Argentina) also mention the use of this same bush to elaborate
shafts (Gallardo, 1910; Gusinde, 1937; among others).

Meanwhile, taxonomy analysis of the artifact nr. 897 provided
evidence of the use of another bush species: M. magellanica. So far,
this woody species has not been archaeologically documented as
raw material for the crafting of objects among Patagonia hunter-
—gatherer groups (Caruso Fermé, 2012).

Taxonomical analysis of the carbonized archaeobotanical
assemblage of the archaeological layers of CCP7 (17, 10, 8, 6, 5, 1)
highlighted relevant differences between the various phases. In the
early periods of occupation — layer 17: 9.390 + 40 C14 years BP —
the taxonomic study revealed a high biodiversity among the
exploited woody species; such a variety of woods is not recognized
in later periods. Indeed, in the remaining layers the main repre-
sented specie is Nothofagus pumilio. The analysis of uncarbonized
remains provide a quite different information; even if N. pumilio
still cover relevant percentages, in some of the layers we observe a
much more remarked biodiversity, including Escallonia rubra, Ribes
magellanicum, Embothrium coccinuem, Berberis sp. etc.). In no one of
the analysed layers remains of M. magellanica (Caruso Fermeé, 2012)
have been found. This result suggests the selection of this particular
wood just for the crafting of this specific artifact (nr. 897) (Caruso
Fermé, 2012; Caruso Fermé and Civalero, 2014).

The morphological study of the two objects supplied evidence of
very different characteristics between them. Results from piece nr.
857 show that this artifact has been cut at both extremities. Artifact
nr. 897 show a larger size and its extremities show different fea-
tures: the distal end has been thinned or planned, while the
proximal end has been cut.

The analysis of the different types of traces present on the sur-
face of the two objects, made it possible to establish an operative
sequence in terms of the production processes carried out for these
two instruments. Artifact nr. 857 show traces of bark removal,
following the natural orientation of the natural fibers of the wood,
and afterwards the blank has been scraped and thinned.

The co-existence of different traces on a single sector of the
surface of piece nr. 897: lengthwise traces, engraved lines and pol-
ishing of the surface, suggest that different technical operations have
been carried out. Observation of wood fibers allowed us to deter-
mine that the objected was crafted starting from a branch segment.
The cylindrical lowering of the distal end of the artifact provides
evidence of the fracturing of the wood. These lengthwise traces are
additional evidences of the removal of bark and of the polishing of
the branch. Afterwards, 16 engraved lines were made on the prox-
imal end with a cutting edge instrument. Finally, a successive pol-
ishing of this area of the piece was carried out. In the rest of the
instrument, after the bark removal and the polishing, slight traces all
around the object — except for the proximal end — were made.

In summary, the study of technological processes of artifact nr.
857 (level 17) and nr. 897 (level 6) allowed us to determine, on the
one hand, the woody species used as raw material. On the other
hand, it made it possible to establish an operative sequence related



320 L. Caruso Fermé et al. / Journal of Archaeological Science 57 (2015) 315—321

Fig. 7. Different types of traces recorded on piece N°897. A) Rounding/abrasion in the transversal section, B) Polishing: Glossy and greasy-looking, C) Reddish-colouring is seen at

the distal end, D) Remains of whitish colouring.

to the production of such objects. Obtained results suggest that the
crafting of these two artifacts required certain knowledge and skills
in woodworking. Therefore, it is possible to deduce that the time
and the work invested in their production were significant, starting
from the selection and search for the right wood until its final
decoration. The implementation of the similar operative crafting
sequences and the selection of the same vegetation species, even if
for different uses, have also been recorded among other groups in
the Argentine Patagonia (Piqué, 2006; Caruso et al., 2008, 2012;
Ratto and Marconetto, 2010; Caruso Fermé et al., 2011). Finally,
although it was not the purpose of this paper to make an approach
to the function/s of these instruments, given the absence of an
appropriated ethnographic and archaeological records, it has been
possible, in the case of the artifact recovered in stratigraphic level 6
(5310 + 110 C14 years BP BP) to advance a functional interpretation.
Due to the position and distribution of the wears and the mineral-
organic residues identified, it is hypothesized that the branch was
used in connection with the production of rock art. Future studies
involving the chemical analysis of the residues and specific exper-
imentation will validate or refute this hypothesis.

6. Conclusion

The recovery of the two wooden artifacts from the site Cerro
Casa de Piedra 7 (nr. 857 —level 17: 9390 + 40 C14 years BP — and nr.
897 — level 6: 5310 + 110 C14 years BP), is a clear evidence of the
use of woody raw-materials for the manufacturing of tools among
the Patagonic hunter—gatherer groups. The analysis of these two
objects allow to advance insights about their morphology, the
technology employed for their production and crafting techniques
adopted and the proprieties of the woody raw-materials exploited.

The various analysis carried out made it possible to determine
which raw-material were used as blank and which parts of the

plant have been selected for the manufacturing of the artifacts. The
microwear analysis made it possible to establish operative se-
quences related to the production of such objects.

The analysis of the crafting processes represents an innovative
research in Patagonic archaeological—botanical studies and opens a
new debate both from a methodological and theoretical perspec-
tives. So far, the results obtained provide valuable information and
enrich the discussion on the social and economic organization of
the prehistoric groups that inhabited Cerro Casa de Piedra 7. This
study highlights the variety of uses and behaviours related to
woody raw-materials exploitation and, at the same time, provides
information of the type of environment in which those resources
were collected. Exploitation of plants implies knowledge about
their growing environment and their physical proprieties; more-
over, knowledge about the necessary techniques and tools for their
collection, modification and exploitation are indispensable. The
exceptional preservation of CCP7 site allows us to gain more in-
formation about wood-technology among the early Holocene
hunters in Patagonian area. Plant resources played a significant role
not only as food, but also as raw-material for other socio-economic
activities (Caruso et al., 2009; Caruso Fermé, 2010).
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