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Chapter 6

Changed into Tools. Camelid Bones  
from the Southern Calchaquíes Valleys  

(Formative Period, North-western Argentina)

Andrés D. Izeta, Roxana Cattáneo, M. Cristina Scattolin and Leticia I. Cortés

Introduction
Over the last 30 years, the Formative Period (c. 1500 
BC–AD 600) in the southern Calchaquíes valleys has been 
subject of extensive archaeological research, increasing both 
the number of excavated sites and the lines of evidence 
that have been explored. Household architectural patterns, 
archaeobotany, obsidian provenance analysis, pottery 
manufacture, iconographic studies, zooarchaeological and 
funerary analysis have been pursued in the complex task 
of reconstructing pre-Hispanic local history (e.g. Scattolin 
and Gero 1999; Gero and Scattolin 2002; Scattolin 2006a, 
2006b; Izeta 2007; Palamarczuk et al. 2007; Bugliani 
2008; Calo 200; Lazzari et al. 2009; Scattolin et al. 2009b; 
Pereyra Domingorena 2010; Scattolin 2010; Cortés 2011; 
Oliszewski 2011). 

The Formative Period in the archaeology of north-
western Argentina has been described as a time of segmented 
groups with low levels of social hierarchy, a mixed economy 
subsistence system based on agriculture, hunting and herding 

and a settlement pattern of scattered architectural units and 
agricultural fields (e.g. Tarragó 1992; Olivera 2001; Scattolin 
2006a, 2010). Houses were usually made of stone or adobe 
walls and thatched roofs, arranged both in circular and square 
plans, isolated or combined in a variety of sizes (e.g. Scattolin 
2006a, 2010). Cemetery areas and burial structures have 
been found in association with dwelling structures as well as 
beneath house floors. Although mostly self-sufficient, these 
villages were connected through distribution and exchange 
of goods on a regional scale. During the Terminal Formative 
Period (AD 500–600), architectural layouts diversified 
and residential and ceremonial places are found separated 
from each other. Contemporary with Tiwanaku expansion, 
social inequalities increased. At the same time, there was a 
reduction in population mobility, residential expansion, and 
increased stability. These changes fostered craftsmanship and 
popularized the use of various raw materials and manufactured 
goods such as pottery, basketry, textiles, metalwork, stone and 
bone tools, among others things. (Fig. 6.1).

This paper presents the results of macro- and microscopic analysis of a sample of ten bone tools dated to the 
Formative Period in the southern Calchaquíes valleys, north-western Argentina. All these implements were 
manufactured from South American camelid metapodials following a very standardized technique. In accordance 
with previous models of handling and use of camelid resources, we propose that these instruments could have 
been employed in the processing soft materials (e.g. weaving or basketry). 

Keywords
Zooarchaeology; South America; north-western Argentina; bone instruments; microscopic analysis.
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The archaeological investigations in the southern part of 
the Calchaquíes valleys began with initial work of Scattolin on 
the western slopes of the Aconquija mountain range (Scattolin 
1990) and the adjacent Santa María Valley (Scattolin et al. 
2001) later expanding towards the western Cajón Valley 
(Scattolin and Gero 1999). The combined work of all team 
members has deepened our understanding of lifeways at the 
first agrarian villages settled in these three areas, which were 
otherwise mainly known from evidence of the subsequent 
Late Period (c. AD 1000–1500). 

In particular, the study of faunal assemblages carried out by 
Izeta began to unravel the local strategies of management and 
use of wild and domesticated species (Izeta 2007, 2008). The 
ubiquity of camelid bones in the archaeological record shows 
that they were used and consumed in a variety of forms. The 
domestication of some Andean camelids (Lama glama, Vicugna 
pacos) was fundamental to the daily life of past peoples: not 
only were they consumed as food resources (meat, grease, 
marrow, bone grease and possibly even milk) but also their 
fibres. It may be leather and tendons were also employed for 
a variety of purposes. As many well studied archaeological and 
ethnographic contexts reveal, camelid fibers were widely used 
in textile manufacture throughout the Central and Meridional 
Andes. Although the evidence for these practices comes from 
indirect sources in our study area – such as spindle-whorls, 

possible wool textile imprints in baked mud (Calo 2008) – or 
from adjacent regions – human remains dressed or wrapped in 
fabrics made of camelid wool from the Puna (López Campeny 
2000, 2010; Agüero and Cases 2004), camelid fabrics from 
Ansilta, San Juan Province (Renard 1997). Thus, it is safe to 
assume that camelid textile manufacture was also commonly 
practiced in the Formative Period of the Calchaquíes valleys 
(Renard 1997).

Furthermore, the use of llamas as beasts of burden has been 
the main argument behind one of the most popular models 
in the cultural development of the South Central Andes area 
(Núñez and Dillehay 1979). Indirect evidences such as ceramic, 
vegetable and obsidian trade support the widespread hypothesis 
of camelids being used to carry goods along the caravan routes 
and networks that connected different areas within north-
western Argentina (Núñez and Dillehay 1979; Scattolin and 
Lazzari 1997; Yacobaccio et al. 2004). Alternative models for 
camelid handling and use have, however, been proposed for 
the Puna region (Haber 1999).

Earlier considerations of the zooarchaeological record based 
on the analysis of faunal remains from 15 archaeological 
contexts dated to the Formative Period resulted in a consistent 
image of animal handling and use (Izeta 2007, 2008; Scattolin 
et al. 2009a). South American camelid age profiles, bone 
fracture and discard patterns within household activity areas 
indicate that mainly adult animals were consumed throughout 
the whole period (Izeta 2007). In particular, age profiles of 
domestic camelids (Lama glama) have shown that they were 
primarily exploited as cargo animals or for their secondary 
products (wool or fleece) rather than primary ones (meat, 
grease, etc.). Supporting evidence for the use of camelids 
as beasts of burden has been verified by palaeopathological 
alterations on camelid phalanges (Izeta and Cortés 2006; 
Cartajena et al. in press). In other words, domestic animals 
appeared to have been consumed after they reached a ‘non-
productive’ age instead of being slaughtered while still 
young. Nevertheless, a different pattern has been observed in 
contemporary occupations in nearby areas such as the Ambato 
valley, Antofagasta de la Sierra in the southern Puna, and at 
least in one location in the Santa María Valley, where primary 
products appear to have been the main purpose of camelid 
husbandry (Belotti 2007; Dantas 2010; Grant Lett-Brown 
2008; Olivera 1998). 

As a result, the study of animal bones has been central 
to the understanding of early subsistence strategies among 
ancient villagers in north-western Argentina (Izeta 2008; 
Izeta et al. 2012). In this sense, zooarchaeological analysis 
emphasized approaches to animal bones as indicators 
of culinary or transport activities, rather than bones as 
implements. 

While systematic research on the use of bone as a raw 
material and the associated technical strategies has been 
undertaken in the last few years in different regions of 
Argentina, it is still at its beginning for material from the 

Figure 6.1 Map of the region showing the locations of sites mentioned 
in this paper.
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north-western region (e.g. Casiraghi 1985; Scheinsohn 1997; 
Núñez Regueiro 1998; Nasif and Gómez Cardozo 1999; Buc 
and Loponte 2007; Buc 2011). To date, little is known about 
the techniques used in the manufacture of personal bone 
adornment, needles, awls, musical instruments, figurines, 
among other worked osseous objects.

Therefore, although previous investigations have deepened 
our understanding of the different modes of acquisition, 
production, consumption and discard of animal remains 
(leather, meat, fleece, etc.), the use of bones as a raw material 
or the occurrence of bone tools is yet to be fully considered. 
The analysis of a sample of ten implements made of camelid 
metapodials discussed in this paper (Fig. 6.2) thus begins to 
fill this gap by offering a first approach to the study of bone as 
a raw material during the Formative Period in north-western 
Argentina.

Archaeological contexts and bone tools
As far as the records show, bones from different taxa were 
employed in the manufacturing of implements of various kinds 
(Table 6.1) although South American camelids appear to have 
been preferred over other species reflecting the extensive use 
of all of the South American camelid sub-products. Without 
exception, they are the most common and frequent animals 
found on all recorded archaeological sites in the north-west 
region of Argentina (Izeta 2008; Olivera 1998). Another 
reason can be related with culturally weighted preferences 
for particular species and skeletal elements as raw material. 
Miller (1979) in his ethnoarchaeological research in the 
Central Andes noted that modern female Aymara weavers’ use 
a particular bone tool called wichuña and they prefer llama 
bones over alpaca, and adult camelid bones rather than bones 
from younger animals. Such preferences correspond to certain 

Figure 6.2 Artefacts made from South American camelid metapodials. A) C493-1, Cardonal Tomb 1; B) C493-2, Cardonal Tomb 1; C) Yu-1341, 
Yutopián Structure 1; D) Yu-165, Yutopián Structure 4; E) Yu-141, Yutopián Structure 4; F) Yu-54, Yutopián Structure 4; G) C58-2, Cardonal E 
2; H) 469-1, Bañado Viejo; I) 404-8, Bañado Viejo; J) 105-1, Loma Alta Nucleus E. All scales represent 1 cm.
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archaeological samples as far as choices of raw material for 
tool-making is concerned. 

The assemblage of bone tools considered here comes from 
four sites located in the southern Calchaquíes valleys: Bañado 
Viejo, Loma Alta, Yutopián and Cardonal (Fig. 6.1). These 
sites have been discussed elsewhere (Scattolin 1990; Scattolin 
and Gero 1999; Scattolin et al. 2001; Izeta 2005, 2007; 
Scattolin et al. 2009a). However, a summary description of 
them is provided below.

Bañado Viejo 
Bañado Viejo is a multi-component open-air site with no 
associated architectural features, located in Santa María 
Valley bottom, 5 km north of the modern town of El Bañado 
(Tucumán Province). Pottery shards, bone fragments and 
lithic materials were found densely dispersed all over the 
surface. A 4 m2 test pit, reaching a depth of 3.60 m revealed 
five stratigraphic units (or deposits). Three radiocarbon dates 
are available: 1760±100 BP (LP962) Deposit VI, 1400±40 
BP (LP940) Deposit III, and 1170±40 BP (LP923) Deposit 
II (Izeta 2007; Scattolin et al. 2001). Two bone tools were 
recovered (Table 6.2). Item 404-8 (Fig. 6.2H) from Deposit 
II is associated with the most recent date while item 469-1 
(Fig. 6.2I), from Deposit IV, corresponds to an intermediate 
date in-between the other two layers. 

Loma Alta
Loma Alta is located on the western slopes of the Aconquija 
mountain range at 3000 masl. The architectural layout shows 
a sparse concentration of domestic structures surrounded by 
agricultural fields. One bone instrument, item 105-1 (Fig. 
6.2J), comes from the domestic compound called Nucleus E 
(NE) which associated with radiocarbon dates spanning a time 
from 1600±120 BP (GX21580) to 1560±130 BP (GX21581) 
(Izeta 2007; Scattolin 1990). Loma Alta NE had different 

kinds of modified bone, although only the above-mentioned 
specimen (105-1) corresponds to a transformed metapodial.

Yutopián
Yutopián is situated in the Cajón Valley, at 3000 masl, west 
of the Santa María Valley. Of the several excavated domestic 
compounds, a total of eight worked bones were recovered from 
Structure 1(1777±45 BP, AA 82255), Structure 4 (1630±60 
BP, Beta 95611), Structure 5 (1870±60 BP, Beta 95608) and 
Structure 11 (1940±90 BP, Beta 95610) (Scattolin and Gero 
1999; Gero and Scattolin 2002; Izeta 2005, 2007). Of these, 
three from Structure 4, items YU-54 (Fig. 6.2F), YU-141 (Fig. 
6.2E) and YU-165 (Fig. 6.2D), and a fourth from Structure 
1, YU-1341 (Fig. 6.2C), correspond to transformed camelid 
metapodials.

Cardonal
Cardonal is situated in the locality of La Quebrada, only 10 
km from Yutopián. The settlement of Cardonal runs along 
a shallow terrace at 3000 masl and occupies a privileged 
place along a natural route that connects the territories of 
Puna (highland plateau) and Yungas (humid eastern slopes 
of north-western Argentina). Dated to cal. AD 70–220 
(Scattolin et al. 2009a), Cardonal is a remarkable example of 
the first sedentary agricultural communities in this region. 
Both domestic and funerary contexts have been the subject 
of recent investigations. The excavation of Structure 2 of the 
household compound Nucleus 1 yielded one bone instrument 
coded C58-2 (Fig. 6.2G). 

Another two instruments with similar characteristics were 
found in association with human remains in a funerary context 
located a few minutes walk uphill from the residential area of 
the household structures. The sepulchre – a rounded structure 
formed by several concentric rows of stones – contained the 
body of one adult male whose head had been removed previous 

Taxon Body Size Bañado Viejo Loma Alta Yutopián Cardonal T1 Total
AVES 2 1 – – – 1
Rodentia 2 – 1 – – 1
CARNIVORA 2 – – 1 – 1
Ungulata 4 1 4 6 – 11
Camelidae 4 2 2 1 2 7
Lama guanicoe 4 – 1 – – 1

Unknown 1 – 1 – – 1
3–4 – 1 – – 1

Total 4 10 8 2 24
NISP (whole site) 1527 1763 5341 2 8633
NISP % bone instruments 0.26 0.57 0.15 100.00 0.27

Table 6.1 Bone artefacts quantification from selected southern Calchaquíes Valley Formative sites.
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to inhumation. Both implements C493-1 (Fig. 6.2A) and 
C493-2 (Fig. 6.2B) were found around the pelvic area (Cortés 
2011). Dated to 1326±43 BP (AA87286), this interment is 
actually several centuries later than the residential compounds.

In sum, the studied sample comprises ten worked camelid 
metapodial implements (Fig. 6.2) from four archaeological 
sites ascribed to different moments within the local Formative 
Period: two from Bañado Viejo; one from Loma Alta; four 
from Yutopián; and three from Cardonal. A discussion of 
the macro and micro analyses that were carried out and the 
results obtained follows.

Raw material, fragmentation patterns  
and bone tools
A relevant point made by Stahl (2007) triggered our interest in 
delving further into the analysis of the particular fragmentation 
pattern of bone observed at these archaeological sites and to 
consider how these patterns connected to the sub-products of 
implement production (Izeta 2007, 2013). A consistent trend 
between discarded and manufactured bones was observed: 
discarded elements corresponded mainly to the proximal 
epiphyses of the metapodials, while diaphyses and distal 
epiphyses are most commonly found in the form of worked 
implements. 

A first consideration of the sample shows that no particular 
preference was observed with regard to the age of the animals 
(Table 6.2): in six cases (Cardonal Tomb 1, Cardonal Structure 
2, Yutopian Structure 4, Loma Alta NE, and Bañado Viejo 
Deposit IV) fused epiphyses indicate that these camelids 
were older than 36 months and therefore came from adult 
animals. By contrast, bones of immature animals were used 
to make the other three tools (Yutopian Structure 1 and 4, 
and Bañado Viejo Deposit II). The remaining implement 
(Yutopian Structure 4) was fragmented and therefore could 
not be assigned to any age category. Further considerations 
of the preference of using mature or immature bone as raw 
material was hampered by the small sample size. 

Measurements of a set of continuous variables were taken on 
each of the instruments: maximum length (MT37), maximum 
length between the line of fusion of the distal epiphysis and 
the line of the transverse cut (MT38), length of the active 
area from the transverse cut to the apex of the instrument 
(MT39), maximum length between the rounded area and the 
tip (MT40) and width of the active portion of the rounded 
area (MT41) (Fig. 6.3). Results show that the maximum length 
of the instruments varies between 73 mm and 155 mm, with 
110–120 mm being the most common range. The distance 
between the line of fusion and the transverse cut shows great 
regularity, the difference between the lower and the higher 
value being no greater than 13 mm. The length of the active 
area is also very regular, except in one case (C58-2). Finally, 
both the maximum width between the rounded area and 

the tip, and length of the active portion of the rounded area 
display consistent values with very little dispersion. Therefore, 
the overall dimensions of the bones are similar in every case, 
indicating a great mental regularity in the concept of this kind 
of implement, in other words, the ways of making and using 
this type of tool over time were maintained.

Implements were differentially affected by various 
taphonomic agents and processes. Weathering (Behrensmeyer 

Figure 6.3 Variables used in the osteometric characterization of the bone 
implements. The template corresponds to a South American camelid 
metacarpal and is used without distinction for recording both for 
metacarpals and metatarsals.
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1978) was one of the main factors that produced obstacles to 
performing microscopic analyses on many of these objects.

Macroscopic analysis showed that instruments were 
discarded at different stages in their use-life (Choyke and 
Daróczi-Szabó 2010). Six of them were complete and the 
remaining four were fractured. Given the type of fracture 
pattern, two appear to have been broken in a dry state, probably 
as a result of taphonomic processes. The remaining two have 
marks consistent with fresh-bone fracture (404-8 from Bañado 
Viejo and 105-1 from Loma Alta (Fig. 6.2I and 2J). 

Manufacturing techniques encompassed actions of flaking 
and cutting while re-modelling or curation was a direct 
consequence of use. Macroscopic traces revealed cutting, 
grooving and flaking marks in the remaining portion of the 
shaft, most of them related to manufacturing (Table 6.2). 
Cut marks similar to those described as processing cut marks 
(Fisher 1995) were distinguished on implement 404-1 (Fig. 
6.4, 2b). Four implements exhibited a deep transverse section 

(probably made by cutting) leaving the distal end complete 
and the proximal end severed on the dorsal face (Fig. 6.4, 1b 
and 1d). As a result, the internal face of the dorsal portion 
of the metapodial was exposed. In those same implements, 
grooving was recognized in soft textured zones in different 
parts of the bone. Flaking was identified on six of the 
instruments. It was caused by two distinct actions: reduction 
of the element and use, evidenced by traces of microflaking 
microscopically observed on one of the instruments (Fig. 
6.4, 2a). The same analysis permitted polish and micropolish 
attributes to be distinguished as well as cut marks. A Motic 
SMZ168 stereomicroscope was used at 20× and 40× and a 
Nikon Epiphot 300 inverted metallographic microscope was 
used at 200× and 500× for all microscopic observations.

As far as this last point is concerned, it is likely that these 
implements were employed in the processing of soft materials 
as opposed to their use as flakers or tools for working hard 
materials (Fig. 6.4, 3a–c). Furthermore, according to the 

Figure 6.4 Examples of manufacture and use wear patterns. 1) Item 105.1 with a) detail of tool production cut-mark (50×) and b) detail of tool 
production cut-mark (20×); 2) Item 404-1 norma caudalis with a) polish over the edge and transverse striations made by use, b) polish over the edge 
and cut-marks probably made during transverse cutting during implement production, c) polished area along the edge and d) transverse cut detail; 3) 
Item 404-1, norma cranialis with a) surface showing micropolish and the later formation of striations (500×), b) surface showing micropolish and the 
later formation of striations (200×) and c) surface showing micropolish and the later formation of striations breaking bone fibres (200×).
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microscopic features observed (Table 6.2, Fig. 6.4) there is 
no evidence of reworking of the active area with new flaking 
of the edges. In the cases described with an unaltered surface 
these were usually the largest tools, in other cases (Fig. 6.2G 
and 2H) it is not possible to asses any reworking process or 
curation because of the post-depositional alteration of the 
bone surface.

Conclusions
The archaeological record for the southern Calchaquíes valleys 
offer a unique opportunity to reconstruct lifeways of the pre-
Hispanic societies of north-western Argentina. This article 
was aimed at presenting some of the technological choices 
related to the manufacturing of bone instruments within 
the study area, emphasizing several points to complement 
earlier approaches to animal processing and use during the 
Formative Period. 

Results show that camelid metapodials were employed as 
the sole raw material for this type of implement and that their 
shaping was to a great degree standardized. If, as previous 
analyses have shown (Izeta 2004, 2007, 2008), camelid use 
was mainly devoted to secondary products such as transport 
or wool production, these instruments could be interpreted 
as part of the toolkit for camelid wool producing/weaving. 
It is likely that these blunt-ended instruments were used for 
working soft materials such as organic fabrics for basketry 
and textile manufacturing. Both practices have been inferred 
by indirect sources of evidences at Cardonal. Interestingly, 
and for a long period of time, the way these implements 
were made did not vary significantly. 

The great majority of the instruments were found within 
domestic contexts although two objects were found in 
association with human remains. The presence of these 
instruments both within domestic and funerary contexts will 
foster further consideration of their significance in the past.

Acknowledgements
This research was supported by the National Agency of 
Scientific and Technological Promotion (ANPCyT) – 
FONCyT- Project PICT Raíces 116, and the National 
Council of Scientific and Technical Investigations, Project 
CONICET-PIP 256 directed by María Cristina Scattolin. 
The authors would like to thank the communities of La 
Quebrada and Yutopian (Catamarca, Argentina) for their 
hospitality and collaboration during the last twenty years 
of research in the area. Joan Gero, Fabiana Bugliani, Lucas 
Pereyra Domingorena, Marilin Calo and Marisa Lazzari 
helped in fieldwork and made some remarks on a previous 
draft of the paper.

Bibliography
Agüero, C. and Cases, B. (2004) Quillagua y los textiles formativos del 

Norte Grande de Chile. Chungará 36 (supl. espec), 599–617.
Behrensmeyer, A. K. (1978) Taphonomic and ecological information 

from bone weathering. Palaeobiology 4, 150–162.
Belotti, C. (2007) Zooarqueología del Sitio Soria 2 (Departamento. de 

San José, Provincia de Catamarca) y Estudio Comparativo del Registro 
Zooarqueológico del sur de los Valles Calchaquíes, para los Periodos 
Formativo y Desarrollos Regionales (siglos I a.C. y XV d.C.). Licenciatura 
Dissertation. Facultad de Filosofía y Letras, Universidad de Buenos 
Aires, Argentina.

Buc, N. (2011) Tecnología Ósea de Cazadores-recolectores del Humedal del 
Paraná Inferior (Bajíos Ribereños meridionales). Doctoral Dissertation. 
Facultad de Filosofía y Letras. Universidad de Buenos Aires.

Buc, N. and Loponte, D. (2007) Bone tool types and microwear patterns: 
some examples from the Pampa region, South America. In C. Gates 
Saint-Pierre and R. B. Walker (eds), Bones as Tools: current methods and 
interpretations in worked bone studies, 143–157. Oxford, Archaeopress 
(British Archaeological Report S1622).

Bugliani, M. F. (2008) Consumo y Representación en el Sur de los Valles 
Calchaquíes (Noroeste Argentino): Los Conjuntos Cerámicos de las Aldeas 
del Primer Milenio A.D. Oxford, Archaeopress (British Archaeological 
Report S1774).

Calo, C. M. (2008) Improntas del pasado: las canastas de Cardonal. 
Revista Española de Antropología Americana, 38 (2), 39–55.

Cartajena, I., López, O., Núñez, L. and Linares, C. (in press) Lesiones 
en extremidades inferiores de camélidos: una comparación entre 
los conjuntos del Arcaico Tardío y Formativo Temprano (vertiente 
occidental de la Puna de Atacama). In A. D. Izeta and G. L. Mengoni 
Goñalons (eds), De la Puna a las Sierras. Avances y Perspectivas en 
Zooarqueología Andina. Oxford, Archaeopress (British Archaeological 
Reports International Series).

Casiraghi, M. (1985) Análisis de los artefactos óseos de Huachichocana 
III (Provincia de Jujuy, Rep. Argentina). Paleoetnológica 1, 19–33. 
CAEA, Buenos Aires.

Choyke A. M. and Daróczi-Szabó, M. (2010) The complete and usable 
tool: some life histories of Prehistoric bone tools in Hungary, In A. 
Legrand-Pineau, I. Sidéra, N. Buc, E. David, V. Scheinsohn, D. V. 
Campana, A. M. Choyke, P. Crabtree and E. A. Stone (eds), Ancient 
and Modern Bone Artefacts from America to Russia Cultural, technological 
and functional signature, 235–248. Oxford, Archaeopress (British 
Archaeological Report S2136). 

Cortés, L. I. (2011) Paisaje Funerario al sur del Valle del Cajón. Cuerpos, 
contextos y trayectorias históricas. Doctoral Dissertation. Facultad de 
Filosofía y Letras, Universidad de Buenos Aires, Argentina. Ms.

Dantas, M. (2010) Arqueología de los Animales y Procesos de Diferenciación 
Social en el Valle de Ambato, Catamarca, Argentina. Doctoral 
Dissertation, Facultad de Filosofía y Humanidades, Universidad 
Nacional de Córdoba, Argentina.

Gero, J. and Scattolin, M. C. (2002) Beyond complementarity and 
hierarchy: new definitions for archaeological gender relations, In 
S. M. Nelson and M. Rosen-Ayalon, (eds), In Pursuit of Gender. 
Worldwide Archaeological Approaches, 155–172. Walnut Creek CA, 
Altamira Press.

Grant Lett-Brown, J. L. (2008) El Recurso Camelidae en Sitios de la Puna 
Meridional Argentina: una aproximación osteométrica. Unpublished 
Licenciatura Dissertation. Facultad de Filosofía y Letras, Universidad 
de Buenos Aires, Argentina.

Fisher, J. W. (1995) Bone surface modifications in zooarchaeology. Journal 
of Archaeological Method and Theory 2, 7–68.



Andrés D. Izeta, Roxana Cattáneo, M. Cristina Scattolin and Leticia I. Cortés58

Haber, A. (1999) Una Arqueología de los Oasis Puneños. Domesticidad, 
interacción e identidad en Antofalla, primer y segundo milenios d. C. 
Unpublished Doctoral Dissertation, Facultad de Filosofía y Letras, 
Universidad de Buenos Aires. Ms.

Izeta, A. D. (2004) Zooarqueología del Sur de los Valles Calchaquíes: estudio 
de conjuntos faunístico del Periodo Formativo. Unpublished Doctoral 
Dissertation, Universidad Nacional de La Plata, Argentina.

Izeta, A. D. (2005) South American Camelid bone density: what are 
we measuring? Comments on datasets, values their interpretation 
and application. Journal of Archaeological Science 32 (8), 1159–1168.

Izeta, A. D. (2007) Zooarqueología del Sur de los valles Calchaquíes 
(Provincia de Tucumán y Catamarca, República Argentina). Estudio de 
conjuntos faunísticos del primer milenio A.D. Oxford, John and Erica 
Hedges (British Archaeological Report S1612).

Izeta, A. D. (2008) Late Holocene camelid use tendencies in two different 
ecological zones of northwestern Argentina. Quaternary International 
180 (1), 135–144.

Izeta, A. D. (2013) Perfil de fragmentación ósea: una aproximación basada 
en el análisis de imágenes generadas por sistemas de información 
geográfica (SIG). In M. J. Figuerero Torres and A. D. Izeta (eds), 
El uso de SIG en la Arqueología Sudamericana. Oxford, Archaeopress 
(British Archaeological Reports International Series 2497) 173–184. 

Izeta, A. D. and Cortés, L. I. (2006) South American Camelid 
palaeopathologies. Examples from Loma Alta (Catamarca, Argentina). 
International Journal of Osteoarchaeology 16 (3), 269–275.

Izeta, A. D., Srur, M. G. and Costa, T. (2012) Desechos culinarios 
y de formatización de instrumentos. Algunas consideraciones 
metodológicas. In M. P.Babot, F. Pazzarelli and M. Marschoff (eds), 
Las Manos en la Masa. Arqueologías y Antropologías de la Alimentación 
en Suramérica. Museo de Antropología, Córdoba, Argentina.

Lazzari, M., Pereyra Domingorena, L., Scattolin, M. C., Cecil L., 
Glascock, M. and Speakman, R. J. (2009) Ancient social landscapes of 
northwestern Argentina: preliminary results of an integrated approach 
to obsidian and ceramic provenance. Journal of Archaeological Science 
36, 1955–1964.

López Campeny, S. M. L. (2000) Tecnología, Iconografía y ritual 
funerario. Tres dimensiones de análisis de los textiles formativos 
del Sitio Punta de la Peña 9. (Antofagasta de la Sierra, Argentina). 
Estudios Atacameños 20, 29–65

López Campeny, S. M. L. (2010) Tramando identidades: análisis de 
patrones representativos en textiles arqueológicos, Antofagasta de la 
Sierra, Catamarca. Werkén 13, 287–304

Miller, G. (1979) An Introduction to the Ethnoarchaeology of Andean 
Camelids. Unpublished PhD Dissertation. University of California. 

Nasif, N. and Gómez Cardozo, C. (1999) El material olvidado: análisis 
de los instrumentos de hueso del sitio arqueológico del El Mollar (Tafí 
del Valle, Tucumán). Actas del XII Congreso Nacional de Arqueología 
Argentina 1, 102–106.

Núñez Regueiro, V. A. (1998) Arqueología, Historia y Antropología de los 
Sitios de Alamito. Tucumán, Ediciones INTERDEA.

Núñez, L. and Dillehay, T. (1979) Movilidad Giratoria, Armonía Social 
y Desarrollo en los Andes Meridionales: patrones de tráfico e interacción 
económica (ensayo). Edición numerada: 22. Chile, Universidad del 
Norte.

Oliszewski, N. (2011) Ocupaciones prehispánicas en la Quebrada de 
Los Corrales, El Infiernillo, Tucumán (ca. 2500–600 años AP). 
Comechingonia 14, 155–171.

Olivera, D. E. (1998) Cazadores y pastores tempranos de la Puna 
Argentina. Etnologiska Studier 42, 153–180.

Olivera, D. E. (2001) Sociedades agropastoriles tempranas: el Formativo 
Inferior del noroeste argentino. In E. Berberián, and A. Nielsen (eds), 
Historia Argentina Prehispánica I, 83–125. Córdoba, Editorial Brujas. 

Palamarczuk, V., Spano, R., Magnífico, D., Weber, F., López, M. S. and 
Manasiewicz, M. (2007) Soria 2. Apuntes sobre un sitio Formativo 
en el valle de Yocavil (Catamarca, Argentina). Intersecciones en 
Antropología 8, 121–134.

Pereyra Domingorena, L. (2010) Manufacturas Alfareras de las Sociedades 
Aldeanas del Primer Milenio d.C. al Sur de los Valles Calchaquíes.
Unpublished Doctoral Dissertation. Facultad de Filosofía y Letras, 
Universidad de Buenos Aires, Argentina. Ms.

Renard, S. (1997) Objetos textiles, pasos y caminantes trasandinos. Piezas 
similares y rasgos comunes entre textiles arqueológicos de Argentina 
y Chile. Estudios Atacameños 14, 291–305

Scattolin, M. C. (1990) Dos asentamientos formativos al pie del 
Aconquija. El sitio Loma Alta. (Catamarca, Argentina), Gaceta 
Arqueológica Andina 5 (17), 85–100. 

Scattolin, M. C. (2006a) De las comunidades aldeanas a los curacazgos 
en el Noroeste Argentino. Boletín de Arqueología PUCP 10, 357–395.

Scattolin, M. C. (2006b) Contornos y confines del período Formativo 
en el Noroeste Argentino. El universo iconográfico precalchaquí en 
el Valle de Santa María. Estudios Atacameños 32 119–139.

Scattolin, M. C. (2010) La organización del hábitat precalchaquí (500 
a.C.–1000 d.C.). In M. E. Albeck, M. C. Scattolin, and M. A. 
Korstanje (eds), El Hábitat Prehispánico. Arqueología de la Arquitectura 
y de la Construcción del Espacio Organizado, 13–51, Editorial de la 
Universidad Nacional de Jujuy (Edi UNJu), Argentina.

Scattolin, M. C. and Gero, J. M. (1999) Consideraciones sobre fechados 
radiocarbónicos de Yutopián (Catamarca, Argentina). Actas del XII 
Congreso Nacional de Arqueología Argentina, 3, 352–357. 

Scattolin, M. C. and Lazzari, M. (1997) Tramando redes: obsidianas al 
oeste del Aconquija. Estudios Atacameños 14, 189–209.

Scattolin, M. C., Bugliani, M. F., Izeta, A. D., Lazzari, M., Pereyra 
Domingorena, L. and Martínez, L. A. (2001) Conjuntos materiales 
en dimensión temporal. El sitio Formativo “Bañado Viejo” (Valle 
de Santa María, Tucumán). Relaciones de la Sociedad Argentina de 
Antropología. 24, 167–192.

Scattolin, M. C., Bugliani, M. F., Cortés, L. I., Calo, C. M., Pereyra 
Domingorena, L. and Izeta, A. D. (2009a) Pequeños mundos: hábitat, 
maneras de hacer y afinidades en aldeas del valle del Cajón, Catamarca. 
Relaciones de la Sociedad Argentina de Antropología 34, 251–274.

Scattolin, M. C., Cortés, L. I., Bugliani, M. F., Calo, C. M., Pereyra 
Domingorena, L., Izeta, A. D. and Lazzari, M. (2009b) Built landscapes 
of everyday life: a house in the early agricultural village of Cardonal (Cajón 
Valley, northwestern Argentina). World Archaeology 43 (1), 396–414. 

Scheinsohn, V. (1997) Explotación de Materias Primas Óseas en la Isla 
Grande de Tierra del Fuego. Unpublished Doctoral Dissertation, 
Facultad de Filosofía y Letras, Universidad de Buenos Aires, Argentina.

Stahl, P. W. (2007) Comentario de: zooarqueología del sur de los 
valles Calchaquíes (Provincias de Catamarca y Tucumán, República 
Argentina). Intersecciones en Antropología 8, 369–370. 

Tarragó, M. N. (1992) El Formativo y el surgimiento de la complejidad 
social en el Noroeste argentino. In P. Ledergerber-Crespo (ed.), El 
Formativo Sudamericano, una Reevaluación. Ponencias presentadas en 
el Simposio Internacional de Arqueología Sudamericana. Homenaje a 
Alberto Rex González y Betty J. Meggers, 302–313 ABYA-YALA, Quito.

Yacobaccio, H. D., Escola, P. S., Pereyra, F. X., Lazzari, M. and Glascock, 
M. D. (2004) Quest for ancient routes: obsidian research sourcing in 
northwestern Argentina. Journal of Archaeological Science 31, 193–204.


