
Worldwide, high elevation archaeology
has produced critical empirical infor-
mation and diverse theoretical perspec-

tives regarding the driving mechanisms behind
human use of marginal environments (Aldenderfer
1998, 2006; Basgall and Giambastiani 1995; Ben-
der and Wright 1988; Bettinger 1991, 1994, 2000;
Brantingham et al. 2007; Grayson 1991; Madsen
et al. 2000; Morgan et al 2012a, 2012b; Nash
2012; Scharf 2009; Walsh 2005; Yacobaccio 2013;
Zeanah 2000). Although marginality is a dynamic
quality determined by environmental productivity,
accessibility, and predictability relative to popu-
lation density and human adaptive mechanism

(Mondini and Muñoz 2004; Neme and Gil 2008;
Outram 2004), high altitudes are generally con-
sidered marginal for several reasons. Aldenderfer
(1998, 2006) defines high altitudes as areas above
2,500 m asl. These areas are often characterized
by rugged topography that limits access to re-
sources, as well as lower biotic productivity com-
pared to lowland settings, frequently harsh and
unpredictable climatic conditions, reduced oxygen
availability, increased caloric requirements for
people who choose to live in such settings, and
pronounced seasonality (Aldenderfer 2006; Baker
1968; Morán 2000; Pianka 1982; but see Walsh
et al. 2006). 
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The site El Indígeno contains the greatest known concentration of hunter-gatherer residential features in the southern Andes.
Located at 3,300 m asl in a meadow in the Cordillera of west-central Argentina, the site is notable for its 133 habitation
structures, that—when considered along with the other characteristics of the site—represent an anomalous but perhaps not
entirely unexpected adaptation to the highest altitude environment in the region. Based on radiocarbon dating and artifact
typologies, the site was occupied between ca. 800 and 1500 B.P. It consequently represents the latest step in the indigenous
colonization of what is arguably the most marginal environment in the region. This chronology suggests that the site was
occupied when nearby lowland regions were under their most intensive use and during a time when new resources were
incorporated into the high-altitude hunter-gatherer diet. In this article I report on research conducted at El Indígeno and
compare the results of these studies to the regional record, ultimately concluding that regional population increase affiliated
with the spread of increasingly complex socioeconomic systems most parsimoniously explains the intensive occupation of
this large, high-altitude hunter-gatherer site.

El sitio arqueológico conocido como El Indígeno contiene la mayor concentración de estructuras habitacionales de cazado-
res-recolectores en los Andes del sur. Localizado a 3300 msnm en una vega cordillerana del Centro Oeste Argentino, se destaca
no solo por sus 133 estructuras sino por otros elementos, los cuales representan una anómala pero quizás no del todo inesperada
adaptación al entorno de mayor altitud en la región. Sobre la base de dataciones radiocarbónicas se estableció su cronología
entre ca. 1500 y 800 años A.P., por lo que representa uno de los últimos pasos en la colonización prehispánica del sur de
Mendoza. Esta cronología sugiere además que el sitio fue ocupado cuando todas las regiones próximas estaban siendo
utilizadas intensivamente, y durante un tiempo en el que nuevos recursos fueron incorporados en la dieta de los cazadores-
recolectores. Aquí se presentan los resultados de los trabajos llevados a cabo en El Indígeno, los cuales son comparados con
el registro arqueológico regional. Finalmente se concluye que el incremento en la población a nivel regional, asociado con la
dispersión de una creciente complejidad del sistema socioeconómico, puede explicar de forma más parsimoniosa la ocupación
intensiva de este sitio de altura.
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The south-central Andes of Argentina and
Chile is one of the highest regions in the Ameri-
cas, with peaks between 4,500 and 7,000 m asl.
Here, biotic productivity is very low and soil for-
mation weak, particularly above 3,300 m asl. At
this elevation, vegetation is sparse and gives way
to rock deserts and small plants. Steep and incised
topography typically impedes movement across
the landscape. Given these parameters, it is clear
that environments above ca. 3,000 m asl in south-
ern Mendoza Province, as elsewhere, are gener-
ally less productive and less predictable than those
found in lower elevations, and are consequently
“marginal” (Böcher et al. 1972; Roig 1972). 

The indigenous populations who live in high-
land ecosystems today have developed social and
economic strategies well-suited to cope with the
limitations of living in marginal, high-altitude
environments (Lozny 2013). These strategies in-
clude decreased overall mobility, increased caloric
intake, storage and caching behaviors, and tech-
nological innovations related to habitation and
clothing that deal with cold and radiation stress.
Adaptation to altitude also includes physiological
changes for non-transhumant populations (Baker
1968; Beall 2007; Moran 2000; Orlove and Guil-
let 1985; Thomas 1979).

The idea of the marginality of high-altitude
environments and the ensuing necessity for novel
human behavioral adaptations is reflected in cir-
cumstantial archaeological evidence worldwide.
Per this work, most high altitude ecosystems
around the world were intensively occupied and
exploited only when resource exploitation in
lower-elevation localities was radically intensi-
fied. This arguably resulted in the need to expand
into more marginal regions that entailed less ef-
ficient foraging strategies (Aldenderfer 2006; Bet-
tinger 1991; Brantingham et al. 2006, 2007; Mor-
gan et al. 2012a; Zeanah 2000). Consequently,
early use of high altitude systems was typically
infrequent, opportunistic, often focused on hunt-
ing large game, and characterized by strategies
that tended to avoid risk and to share territories.
In most places where intensified high-altitude
land use later developed, these strategies were
typically inverted and characterized by more fre-
quent and logistically oriented occupations, in-
tensive exploitation of plant resources, and in-
creased territoriality (Aldenderfer 1998, 2006;

Brantingham and Gao 2006; Brantingham et al.
2007; Moran 2000; Orlove and Guillet 1985).   

Because of these factors, it was until recently
believed that most of the southern Andean high
country was not intensively used by hunter-gath-
erers. As a result, no systematic hunter-gatherer
oriented research was carried out in these locales
throughout most of the twentieth century, espe-
cially in the periglacial environment. Most of the
models used to characterize the use of mountain
environments in South America focused on ex-
plaining pastoralist adaptations. Pastoral land use
was argued to have entailed a seasonal transhu-
mance pattern where populations moved between
different ecologic floors and different elevations
depending on season (Lynch 1973; Morgan 2009;
Murra 1972; Schiapacasse and Niemeyer 1975).
These models explain high-altitude occupation
after the introduction of domestic animals (llama,
alpaca), but they do not explain the causes behind
intensive high-elevation hunter-gatherer occupa-
tions due mainly to the difficulty of transposing
pastoral models onto hunter-gatherer populations. 

During the early 1970s, mountain climbers lo-
cated two of the most important hunter-gatherer
high-elevation sites in the region: Los Peuquenes
and El Indígeno (Lagiglia 1997). After this dis-
covery, a more systematic approach to the hunter-
gatherer archaeology of the region was under-
taken, one which focused on large high-elevation
sites with multiple domestic features. Today, five
highland archeological localities are under study
and several clusters of sites have been identified
in the Argentine Andes between 34° and 36° SL
(Durán et al. 2006; Lagiglia 1997; Neme 2007).

El Indígeno, the focus of this article, contains
the largest number (n = 133) of hunter-gatherer
habitation structures in the southern Andes. It is
located at 3,300 m asl in the alpine tundra zone,
close to the Argentina-Chile border. Its charac-
teristics are similar to other high elevation sites
in the world (Bettinger 1991; Morgan et al.
2012b; Nash 2012; Scharf 2009; Thomas 1982,
1994), making it a good place to address questions
about what conditioned human use of high ele-
vation areas. In this article, I describe the char-
acteristics of El Indígeno: spatial structure,
chronology, subsistence remains, and technolog-
ical orientation. These characteristics are used to
reconstruct the occupational history and function



of the site within the context of regional settle-
ment and subsistence systems. Based on these
data, it is argued that the occupation of the site
was conditioned perhaps in part by climatic
changes but more likely by changes in lowland
adaptive patterns. This information is then used
to explore more general ideas about human adap-
tation to high-elevation environments.

Environmental Context

Mountain environments present several charac-
teristics that are limiting to human populations.
Among these are vertical and patchy biotic zona-
tion, steep topography, pronounced climatic vari-
ability, and unpredictable resource productivity
and distribution (Aldenderfer 1998; Baker 1968;
Moran 2000; Pianka 1982; Rhoades and Thomp-
son 1975). These characteristics are common in
the south-central Andes. The southern Andes also
have strong effect on climate, most notably in
creating a pronounced rain shadow to the east of
the Cordillera (Argentinean side) in contrast to
the wet western slope (Chilean side). 

Much of the Andean landscape exhibits
glacial topography (Corte 1976), especially in
areas over 3,800 m asl. At these elevations, val-
leys are narrow and steeply incised, their upper
regions covered by glaciers (Volkheimer 1978).
In southern Mendoza Province at elevations
above 2,000 m asl the summer season is, for all
intents and purposes, nearly nonexistent and the
weather is particularly variable due to the re-
gion’s complex topography (Capitanelli 1972;
Solbridg et al. 1984).

High elevation areas across the region are gen-
erally well drained, with abundant creeks and
lakes that flow into the Diamante and Atuel rivers.
Precipitation on the eastern slope ranges from
300 mm at lower elevations to 800 mm at higher
elevations (mainly as snow in the winter) (Abra-
ham 2000; Volkheimer 1978). Average annual
temperature is 9°C at Laguna El Sosneado (2,000
m asl) and 0°C at 3,000 m asl. In this higher area,
maximum and minimum temperatures are 25°C
and -30°C, respectively. At this latitude (33° SL)
the limit of biotic productivity is ca. 3,700 m asl
(Abraham 2000; Böcher et al. 1972; Cabrera
1976) and glaciers are common above ca. 3,800
m asl.

High-elevation flora is typical for the Altoan-
dina phytogeographic province, but plant distri-
bution and abundance are also strongly condi-
tioned by soils, water traps, and insolation
(Böcher et al. 1972; Roig 1972). For these rea-
sons, vegetation cover is rare at higher altitudes,
where plants consist mainly of shrubs and grami-
neous steppe taxa with some areas covered by
meadows and lichens. Asteracea and Poacea are
the main families represented at this altitude;
common genera are Azorella and Oxalis (Böcher
et al. 1972; Roig 1972). Most of the plant species
have well developed roots and stems adapted to
cold, xeric, windy conditions (Cabrera 1976; Roig
1960). Berberis empetrifolia is the highest-ele-
vation plant resource exploited by Andean hunter-
gatherers for subsistence; it is found at elevations
as high as ca. 3,000 m asl. Other important sub-
sistence resources like Schinus poligamus,
Rodophiala rhodolirion, and Senna arnottiana
grow just below 2,700 m asl. Different species
of Adesmia spp. were used as firewood, a critical
resource, which can grow as high as 3,400 m asl.

Faunal diversity is generally very low in the
highlands and is characteristic by the Fauna de
Grandes Alturas (Roig 1972). It consists mainly
of two large animals: guanaco (Lama guanicoe)
and mountain lion (Puma concolor). It also in-
cludes lizards (Liolaemus genus), rodents
(Akodon spp. and Phillotys spp.), and birds (e.g.,
Chloephaga picta, Merganetta armata, Attagis
gally, and Vultur gryphus).

Paleoenvironment

On the eastern side of the Andes (at ca. 33º SL),
paleoenvironmental reconstructions are based on
scant palynological, charcoal, glacial, and sedi-
mentological proxy data with generally coarse tem-
poral resolution (D’antoni 1983; Markgraf 1983;
Navarro and Whitlock 2010; Stingl and Garleff
1985; Tripaldi et al. 2012; Zárate 2002). These
data extend back in time to ca. 3000 B.P. The main
climatic variation seen in these data over three
millennia is glacial advance occurring ca. 400 B.P.,
likely associated with the Little Ice Age (Espizua
2005; Stingl and Garleff 1985). Based on the char-
coal and palynological record in Laguna El Sos-
neado (located 38 km from El Indígeno), wetter
and colder conditions also prevailed ca. 2500-2000
cal B.P. (Navarro and Whitlock 2010). 
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Higher resolution climate records are found
outside the Andes in Chile. These include marine
sedimentary records from the Pacific coast and
lake cores from Laguna Aculeo and Laguna
Chepical (Jenny et al. 2002; Jong et al. 2013;
Lamy et al. 1999, 2002). There is some consis-
tency between these records and those from the
eastern Andes. In Chile and in the high Andes,
climate was generally colder and more mesic
over the last 2000 years when compared to the
entire Holocene (Jenny et al. 2002; Jong et al.
2013; Lamy et al. 2002). A drier period was de-
tected in Laguna Aculeo between 200 B.C. and
A.D. 200, followed by five periods of flooding:
A.D. 200–400, A.D. 500–700, A.D. 1300–1700,
A.D. 1400–1600 and 1850–1998, the last being
the most pronounced (Jenny et al. 2002). The au-
thors relate these events to the increased intensity
of the Westerlies between ca. A.D. 200 and 950,
concurrent with increased lake levels and biotic
productivity (Jenny et al. 2002). Around A.D.
950–1930 the frequency and intensity of flood
events increased, as well, especially ca. A.D.
1300–1700 and 1850–1930. These events corre-
spond to the Little Ice Age signal detected by
different proxy records in central Chile (Jenny et
al. 2002; Jong et al. 2013; Lamy et al. 2002). Fi-
nally, late Holocene climatic conditions, espe-
cially during the last 2,000 years, were marked
by stronger and more frequent ENSO events,
which increased the overall variability of the cli-
matic system of the southern hemisphere (Jenny
et al. 2002; Lamy et al. 1999).

Unfortunately, the regional paleoenvironmen-
tal record lacks the resolution to reconstruct spe-
cific plant and animal communities over the last
3,000 years, but the magnitude of climatic varia-
tion during the time when El Indígeno was occu-
pied likely affected these communities. I can only
speculate about how much biotic composition,
density, and distribution varied over this time,
but by ca. 1500 B.P., when El Indígeno’s occu-
pation began, ENSO-related flood events in-
creased, indicating more mesic conditions (Jenny
et al. 2002; Lamy et al. 1999). Mesic conditions
would likely increase vegetation cover, especially
in valley bottoms. However, increases in precip-
itation at higher altitudes could have the inverse
effect because more snow cover might reduce
growing season and consequently restrict plant

productivity, which would keep herbivore (i.e.,
guanaco) populations in check.  

Regional Archaeological Background

The first southern Andean occupations date to
ca. 9000 B.P. and spread rapidly thereafter across
most mountain ecozones below 2,500 m asl. The
higher elevation zones, on both the western and
eastern slopes, were essentially unoccupied until
ca. 2000 B.P. At this time, some high valleys
above 2,500 m asl began to be exploited by hu-
man populations from both the western and east-
ern Andean slopes (Cornejo and Sanhuesa 2003;
Neme and Gil 2008). In central Chile, some agri-
cultural societies appeared. Their material inven-
tories include the Llolleo, Bato, and later
Aconcagua complexes (Falabella and Stehberg
1989; Falabella et al. 2007). However, Cornejo
and Sanhueza (2003, 2011) argue that central
Chilean mountain ecosystems (from ca. 1,200 to
ca. 3,500 m asl) were exclusively occupied by
hunter-gatherers who had frequent interactions
with their farming neighbors. From this perspec-
tive, the only access agricultural groups had to
mountain resources was through the hunter-gath-
erer groups that lived in and exploited mountain
ecosystems.

This is not an anomalous situation. As different
ethnographic and archaeological studies demon-
strate that agriculturalists living in frontier zones
often interacted closely with their hunter-gatherer
neighbors, with whom they traded and, in some
cases, upon whom they depended for survival
(Headland and Reid 1989; Layton et al. 1991;
Spielman and Eder 1994; Winterhalder and
Goland 1997). It is therefore likely that domestic
plants found at sites attributed to hunter-gatherers
were acquired through exchange. In central west-
ern Argentina, however, hunting and gathering
remained the dominant subsistence pattern, both
in the Andes and on the plains until the arrival of
the Spanish (Gil et al. 2011; Llano et al. 2011). 

The first high-elevation archaeological work
in the region began in the 1970s when El Indígeno
was discovered. The San Rafael Natural History
Museum organized the first fieldwork at the site,
which included a preliminary survey and exca-
vation (Lagiglia 1997). Three other high-elevation
sites were excavated after El Indígeno: Laguna
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el Diamante, Los Peuquenes, and Risco de los
Indios. All four sites are characterized by prox-
imity to mountain passes, habitation structures,
late occupation periods (between ca. 1900 and
300 B.P.), abundant pottery, and the presence of
non-local goods like shells from the Pacific coast,
plants from the Andean forest, and pottery from
central Chile (Durán et al. 2006; Neme 2007;
Neme et al. 2015). 

All the high-altitude archaeological sites from
southern Mendoza are believed to represent
hunter-gatherer occupations. There is no evidence
for other kinds of activities like pastoralism, min-
ing, or defense (Durán et al. 2006; Lagiglia 1997;
Neme 2007). The nearest Argentinean sites con-
taining evidence for these types of activities are
in northern Mendoza and San Juan, ca. 200 km
from El Indígeno (Bárcena 2001; Michieli 2009)
and in central Chile (ca. 100 km from El Indígeno,
over high Andean passes); the latter post-date the
arrival of the Inca in the region (Stehberg 1992).
There is, however, one osteometric study that
connects Diamante River watershed archaeolog-
ical sites to pastoral groups (Gasco 2012) but it
relies on only three specimens of several hundred
identified at the site. Considering problems related
to osteometric methodology (L’Heureux 2010;
Yacobaccio 2010) and the absence of other indi-
cators of pastoralism (e.g., corrals, dung deposits,
etc.) a pastoralist assignation for these faunal
samples must be considered extremely tentative
at this time. 

By the time the first high-elevation sites in
the Diamante River area were occupied ca. 2000
B.P., other important changes in human behavior
had taken place across the greater region. Most
of these relate to changes in subsistence. Most
notable is a greater focus on hunting smaller
and more diverse animal species (Neme 2007;
Neme and Gil 2008). This was accompanied by
similar changes in plant exploitation, where
smaller and more costly-to-process taxa were
included in regional diets (Llano 2010; Llano et
al. 2011). Changes in technology include the
adoption of pottery and the bow and arrow, as
well as an increase in long-distance material
conveyance (Durán 2000; Giesso et al. 2011;
Neme and Gil 2008).

El Indígeno

El Indígeno is located at 3,300 m asl on a basalt
flow within a meadow watered by a creek, which
flows to the Barroso River, a tributary of the Dia-
mante River (Figure 1). The basalt is highly
weathered, and the site is covered by clasts de-
rived from this flow that were used to build its
structures. The basalt flow causes the creek to
form several small ponds and sediment traps,
which has allowed soils to develop near the creek
and resulted in the formation of the meadow. The
presence of Adesmia spp.—commonly used as
firewood—makes the meadow particularly at-
tractive to human habitation. The basalt flow also
protects the site area from high winds and retains
heat from the sun well into the afternoon and
evening on summer days.

The main part of the site is composed of 133
structures running roughly north-south along the
creek (Figures 2 and 3); the structures cluster into
six main groups. The maximum length and width
of the site are 225 m and 135 m, respectively, for
a total area of ca. 30,000 m2. Four clusters of
structures contain only two or three habitation
structures each, and are spread across the basalt
flow in an area of ca. 1.4 km2 (Neme 2007). Two
of the site’s structures are U-shaped, the rest are
semicircular with an average diameter of 4 m
(Figure 4).  

Previous Research

The initial fieldwork at the site took place in 1973
when four circular structures were excavated
(Structures 17, 18, 21, and 52) (Lagiglia 1997;
Lagiglia et al. 1994). Only one of the structures
was completely excavated (Structure 17); in the
others, small test pits were dug. All excavations
were conducted using 10 cm arbitrary levels. Dur-
ing the excavation, soil and sediments were sieved
using 5 mm mesh, no flotation samples were
taken, and only a sample of the better-preserved
faunal material was collected. Excavations pro-
duced copious amounts of sherds, stone tools,
and debitage. Some of the more interesting sur-
face finds were nine complete pots, which were
found turned upside-down (Figure 5), one with
half a squash (Lagenaria siceraria) inside
(Lagiglia 1997). Nearly every structure was



equipped with manos and milling stones.
Stone tools recovered during the initial exca-

vations included scrapers, projectile points, and
flakes made of basalt, obsidian, chalcedony, sand-
stone, quartzite, and rhyolite. The notched trian-
gular projectile points (Figure 5) were made from
obsidian and date to the last 2,000 years B.P.
(Durán 2000). One charcoal sample from Struc-
ture 17, level 2 (10-20 cm) was radiocarbon dated
to 980 ± 90 rcy B.P. (900 ± 90 cal B.P. [at 1
sigma]) (Lagiglia et al.1994). This date is con-
sistent with the age of the Aconcagua style pottery
found in the same level.

Pottery included southern Mendoza types like
Overo (Figure 5) and Central Chilean types like
Llolleo, Aconcagua, and Diaguita chilena, among

others (Lagiglia 1997; Falabella et al. 2001; San-
hueza et al. 2004). The shape of the pottery con-
tainers included bowls (escudillas), pots, and ves-
sels. The abundance of pottery from the western
slope led Falabella et al. (2001) to argue that the
site was occupied by groups from central Chile. 

Lagiglia (1997) obtained a small archaeofaunal
sample from Structure 52 (Table 1), which shows
a focus on hunting big game, mainly guanaco,
supplemented by a small quantity of migratory
birds (probably Chloephaga picta) (Neme 2007).
The guanaco age profile shows a high frequency
(41 percent) of young specimens (juvenile and
neonates). Unfortunately the faunal sample was
poorly preserved and not all the bones unearthed
were collected. Given the 5 mm mesh size, it is
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Figure 1. Location of El Indígeno archaeological site.
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Figure 2. Satellite image of El Indigeno showing residential structures (Google Earth source).

Figure 3: El Indígeno site with the arrangement of the habitation structures. The arrow shows Structure 96.



likely that only larger taxa and larger, more rec-
ognizable bones of smaller animals were recov-
ered. 

Latest Research

In 1994, two units were excavated in another
structure (Structure 96) and systematic surface
sampling was conducted (Figure 6). Structure 96

was selected due to its unique, “U” shape and
considerable size (12 m long). Structure 96 is lo-
cated in the northern portion of the site, where
the structures appear to be in generally poorer
condition yet are also covered by more sediments
than those in the southern part of the site. It was
thought that perhaps these sediments capped and
therefore preserved intact deposits.
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Figure 4. Habitation structures at El Indígeno.

Figure 5. Overo vessel type from El Indígeno site and notched triangular projectile points made from obsidian (Lagiglia
1997; Neme 2006).



Two units were excavated in the interior of
Structure 96: A-1 (1 x 1 m) and B-2 (2 x 2 m).  Ex-
cavations proceeded in 5 cm arbitrary levels with
all matrix passed through 2 mm mesh. Five-liter
flotation samples were collected from each level.
Five natural strata were identified (Figure 7), all
composed mainly of sandy deposits (Neme 2007).

The excavation continued until sterile sedi-
ments were encountered: 45 cm below surface
(9 arbitrary levels) in unit A-1, and 55 cm below
surface (11 levels) in unit B-1. Four radiocarbon
dates were generated, three from hearth charcoal
samples and the fourth from a maize cob (Table
2 and Figure 8). These assign Structure 96 a date
between ca. 1500 and 850 B.P. (1390-800 cal
B.P. [1 ]), which correlates well with the dates
generated by Lagiglia et al. 1994: 900 ± 90 cal
B.P. [at 1 ]. However, some glass beads and one
Chilean coin from 1887 appeared on the surface
(Lagiglia 1997), suggesting that use of the site
continued into historic times.

Lithic artifacts consist of one triangular notched
obsidian projectile point dating to the Late Pre-
historic Period (last 2,000 years B.P.), one basalt
core, and 64 flakes. The latter are comprised of
obsidian (38 percent), chert (29 percent), basalt
(15 percent), quartzite (10 percent), and rhyolite
(3 percent), as well as undetermined (5 percent)
stone. Obsidian sourcing (using XRF) of three
samples indicates one was derived from a source
within the south (Las Cargas, some 90 km south
of El Indígeno); the other two samples originated
from an unknown source (Durán et al. 2004).
Flake types range from primary flakes to pressure
flakes and retouch chips, indicating core reduction,
tool manufacture, and tool maintenance. 

A total of 162 sherds were recovered. These
are classed as Overo and Llolleo types, which
are found on both the eastern and western slopes

of the Andes (Falabella et al. 2001). Their strati-
graphic distribution suggests that the Llolleo type
was more common earlier in the occupation of
the site, while the Overo type was more common
in later times.

Ten macrobotanical remains were recovered:
five are Zea mays (starch and caryopses), one

104                                                           LATIN AMERICAN ANTIQUITY                                    [Vol. 27, No. 1, 2016

Table 1. Archaeofaunas from Structure 52

Taxa                                                      NISP

Mammalia                                                  4
Mammalia (Large)                                     6
Artiodactyla                                                9
Lama sp.                                                     9
Lama guanicoe                                         23
Bird                                                            2
Unidentified                                           151
Total                                                     204

Figure 6. Structure 96 plan view showing excavated units
(A-1 and B2).



Lagenaria siceraria (epicarp), two cfr. Empetrum
rubrum (fruit), and two are unidentified speci-
mens. Empetrum rubrum (wild) is the only spec-
imen endemic to the alpine zone; the remainder
had to have been transported from much lower
elevations (the closest sites with domesticates are
located some 60 km west of the highest peaks in
central Chile). Adornments were recovered as
well: one steatite labret and 115 stone beads neck-
laces. One infant incisor also was recovered.

Discussion

El Indígeno appears to have been repeatedly oc-
cupied by mobile hunter-gatherers between 1400
and 800 years ago, in part due to the many bene-
fits of the site’s setting: water, abundant materials
for building structures, protection from the wind,
access to firewood, gentle topography, exposure
conducive to melting snow earlier than nearby
locales, pasture for guanaco, and ponds that draw
migratory birds. One of the most important of
these factors is access to firewood, which can be
particularly limited in alpine settings. However,
it is important to note that even though there are
considerable local incentives for occupying El
Indígeno, the site setting remains marginal com-
pared to lower elevation settings. Its high eleva-
tion requires human populations to cope with hy-
poxia, increased caloric requirements, cold

temperatures, wind, insulation, and uncertainty
with regard to climatic conditions. In fact, incen-
tives such as those found at El Indígeno are ex-
ceedingly rare above 2,500 m asl, and it is clear
that El Indígeno is one of the few places in the
greater region where this many beneficial envi-
ronmental characteristics occur together. 

Site History and Function

The chronology of the excavated structures, the
differences in ceramic types, and the variability
in structural preservation (which is better in the
southern portion of the site) suggests that the
structures were not built and occupied contem-
poraneously. On the contrary, different groups
likely added new structures to the site over time.
Apparently some of the younger structures were
made using materials from older structures, which
is why the younger ones in the south are better
preserved than those in the northern portion of
the site. 

Given the nature of the faunal remains at El
Indígeno, it is clear that guanaco hunting was the
principal subsistence activity associated with the
site and that hunting large fauna was the main
reason why hunter-gatherers in this region ex-
ploited highland environments. The artiodactyl
index for all of the high elevation sites studied in
the region (El Indígeno, Los Peuquenes, and La-
guna del Diamante) is over 90 percent, showing

Neme]               EL INDÍGENO AND HIGH-ALTITUDE HUMAN OCCUPATION IN THE SOUTHERN ANDES                   105

Figure 7. Profile of unit B-2.



very clearly that the exploitation of high-return
resources like guanaco was the subsistence focus
at these sites (Neme et al. 2013). 

However, plant processing was important, as
well, as shown by the macrofloral remains and
the manos and milling stones associated with
each structure. The diversity and composition of
the site features and artifact assemblages conse-

quently suggest that it was not simply a logistical,
ostensibly male-oriented hunting site. On the con-
trary, the high frequency of processing equipment,
pottery, and seeds indicate that family groups
likely occupied the site. 

It is clear that at El Indígeno hunting was sup-
plemented by the use of vegetal resources from
lower elevations. These might include the central
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Figure 8. Dates calibrated with Oxcal V4, 2.4 Bronk Ramsey (2013), and presented with two sigma range. IntCal 13
atmospheric curve (Reimer et al. 2013).



valleys of Chile (i.e., domesticates like Zea mays)
or wild resources (e.g., Empetrum rubrum) from
lower ecozones to the east and west of the site.
In an interestingly analogous situation, research
in North America’s Great Basin indicates that oc-
cupants of alpine villages (Bettinger 1991; Mor-
gan et al. 2012b; Nash 2012; Thomas 1982) sub-
sidized their diet with lowland resources, not only
to lengthen their stay in high-elevation places,
but also to reduce risk when travelling through
the mountains (Nash 2012; Scharf 2009). This
appears to also be the case at El Indígeno, where
the travel costs associated with accessing the site
from lowland settings are quite high.

Another important activity was exchange of
non-local goods coming from at least 300 km
away. Some of this material (Zea mays, Lagenaria,
Empetrum, obsidian, silica, steatite, pottery, and
mollusk shells) was brought to the site from lower
elevations and probably originated with groups
other than El Indígeno’s inhabitants. The first
Spanish explorers who arrived in the region men-
tioned that hunter-gatherers from southern Men-
doza went to the western slope of the Andes in
Chile every summer to meet people and exchange
maize, blankets, feathers, salt, and pottery (Bibar
1966). 

Seasonality and Mobility

Given the several meters of snow that cover the
site from early autumn to late spring (some years
even longer), environmental conditions largely
preclude all but summer occupations of El In-
dígeno. Summer occupations are further indicated
by guanaco age profiles from the site, which are
marked by an abundance of juveniles. This cor-
responds to archaeofaunal data from other Andean
“villages” in the region, in which over 60 percent
of the guanaco bone consisted of juvenile indi-

viduals. These high proportions of immature spec-
imens could be understated, given that weathering
tends to destroy immature specimens of less dense
bone (González et al. 2012). 

I contend that the seasonality of the occupation
of El Indígeno, the environmental limitations of
the high-altitude environment, and the conveyance
of extralocal goods (especially volcanic toolstone)
indicate that the people who occupied this and
other similar sites spent a considerable portion of
the year in the lower elevation Diamante and Atuel
river valleys on the eastern slope of the Andes.
Many of the resources (obsidian and lower-ele-
vation wild plant foods) that were transported to
El Indígeno are available on the piedmont and in
the intermontane valleys on the eastern slope of
the Andes, below the worst of the winter snow,
between 1,600 and 2,500 m asl. Importantly, such
a transhumance system would not require trips
onto the plains east of the Andes, as some re-
searchers have suggested (Lagiglia 1997).

However, it is also likely that the site was oc-
cupied or at least visited by groups from both
sides of the Andes, especially when taking into
consideration the fact that sharing territories is
common for peoples who live in high-elevation
environments (Aldenderfer 1998; Orlove and
Guillet 1985). The presence of Chilean pottery
and mollusk shells from the Pacific coast lends
support to this scenario, as does the presence of
domesticates in the deposits at El Indígeno. Be-
cause research conducted in the Chilean high-
mountain region suggests that the populations
who inhabited the high Chilean Andes never
adopted farming (Cornejo and Sanhueza 2003,
2011), the presence of domesticates and Chilean
pottery styles must be related to interaction be-
tween western lowland farmers and highland
hunter-gatherer populations.
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Table 2. Radiocarbon Dates from El Indígeno Site. 

                                            Lab.                                           Cal years BP*                        
Structure   Unit    Level       Code           14C Date           Max          Min       Median        Sample            Reference

17                 -           2         LP-430         980 ± 90           1066          696           884          Charcoal           Lagiglia et al. 1994
96                B2         4         LP-611         840 ± 60            909           675           762          Charcoal           Neme 2007
96                B2         6         LP-573        1170 ± 60          1259          961          1097         Charcoal           Neme 2007
96                B2         9       AA-26192      1045 ± 45          1062          804           959          Corn cob           Neme 2007
96               B2        11        LP-562        1470 ± 60         1522         1290        1368         Charcoal           Neme 2007

*Calibrated at 2 range using Oxcal V4, 2.4 (Bronk Ramsey 2013) and IntCal 13 atmospheric curve (Reimer et al. 2013).



The Origins of Mountain Villages

El Indígeno was occupied between 1500 and 800
B.P. Other smaller high elevation sites with sim-
ilar characteristics suggest this “village” pattern
began in the southern Mendoza region around
2000 B.P. (Durán et al. 2006; Neme 2007). This
pattern included not only travel to distant high-
elevation resource patches, but also a substantial
amount of labor invested in constructing the mul-
tiple structures found at these sites. This elicits
the question: why did people begin intensively
exploiting and seasonally residing in these high-
elevation marginal environments at some point
around 2000 B.P. and not before?

One possible explanation is a climatic shift
that could have changed the relative return rates
between the lower and higher elevation resource
patches. In this sense, an improvement in the bi-
otic productivity of high-elevation patches or a
decrease in biotic productivity at lower elevations
could make the alpine zone more attractive, es-
sentially “pulling” (in the former case) or “push-
ing” (in the latter) humans to more intensively
occupy the high Andes. There indeed appears to
be some superficial temporal correlations between
changes in the environment and human occupa-
tion. The first occupations (ca. 1400 cal B.P.) of
El Indígeno are contemporaneous with one of the
wetter periods in the last 2,000 years (Jenny et
al. 2002; Navarro and Whitlock 2010). Cessation
of regular use of the site (ca. 800 cal B.P.) could
also arguably be linked to the harsher climatic
condition associated with the onset of the Little
Ice Age (although the most recent dates from El
Indígeno are roughly 150-200 years too old)
(Jenny et al. 2002; Jong et al. 2013; Lamy et al.
2002; Stingl and Garleff 1985).  

Attributing a causal relationship to these very
rough temporal correlations between climate and
the history of human occupations is confounded
by other paleoclimatic data from the Andes. First,
the paleoclimatic record indicates that there were
several wet episodes over the last 2,000 years
that do not correspond to alpine village occupa-
tions (Jenny et al. 2002; de Jong et al. 2013;
Lamy et al. 2002; Navarro and Whitlock 2010).
More importantly, the onset of human occupations
at El Diamante, another high-elevation site in the
southern Mendoza region, matches the driest rec-
ognized period in the sequence at ca. 2100 B.P.

(Durán et al. 2006; Jenny et al. 2002; Lamy et al.
2002). In this case, the beginning of human oc-
cupation at the oldest high-elevation sites (Laguna
El Diamante and El Indígeno) would have dia-
metrically opposed climatic triggers (wet vs. dry),
consequently weakening gross environmental
change explanations for intensive human occu-
pation of the Andean alpine zone. 

Alternative explanations for the processes that
drove high-elevation intensification are found in
the lowlands (Bettinger 1994, 2000). Approxi-
mately 2,000 years ago, a series of important
changes occurred in the lifeways of populations
living in southern Mendoza. These include alter-
ations in technological, subsistence, and settle-
ment patterns, which were apparently forced by
an imbalance between population and resources
(Neme 2007; Neme and Gil 2008). First, there
was a decrease in the artiodactyl index through
time in the south-central Argentinean Andes be-
ginning ca. 2000 B.P. concurrent with an increase
in the exploitation of smaller, lower-ranked
species (Neme 2007; Otaola et al. 2012). A similar
process has been recognized for plant resources:
there was a decline in the proportion of high re-
turn rate plants (Schinus ssp., Prosopis ssp. and
Geofroea sp.) through time and new plant species
began to be exploited, widening diet breadth
(Llano 2010; Llano et al. 2011). These new plants
include those domesticated prior to and around
ca. 2000 B.P. outside the Andes (Zea mays, 
Lagenaria sp., Phaseolus sp., Chenopodium sp,.
and Cucurbita sp.) and ca. 1000 B.P. in the moun-
tains (Zea mays and Lagenaria sp.) (Hernandez
2002; Lagiglia 1968; Llano 2010). The meaning
and the importance of the domestication process
on the eastern slope of the Andes is still under
debate (Gil 2006, 2003; Gil et al. 2014), but the
data suggest that human populations were ex-
panding dietary range, likely in response to in-
creasing population density (i.e., “intensification
sensu stricto [s.s.]” per Morgan 2015). If true,
this situation resembles that seen in the alpine
zone of the Uinta Mountains of northeastern Utah
during the Formative Period. Here, maize inten-
sification has been linked not only to increasing
human population densities in the lowlands, but
also to more intensive exploitation of mountain
environments made possible, in part, by trans-
porting maize into the mountains as a way of
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subsidizing hunting and increasing hunting re-
turns (Nash 2012; see also Morgan et al. 2012a).  

Scharf (2009) challenges the argument that
environmentally-mediated, increased return rates
in high-elevation patches incentivized high-ele-
vation land use based on evidence from the White
Mountains in California. Scharf argues that pop-
ulation pressure at lower elevations incentivized
people to carry seeds, a costly endeavor, from
lower elevations to sustain populations in alpine
locales. At El Indígeno there is no evidence for
the use of local, high-elevation plant resources
that might suggest an improvement of highland
plant productivity. On the contrary, the macrob-
otanical remains recovered from El Indígeno (as
well as from other high-elevation sites in southern
Mendoza) indicate that people transported wild
and domestic plant resources (Schinus sp., 
Empetrum rubrum, Berberis empetrifolia, Zea
mays, Cucurbita sp.) from lower elevations.
Given the correlation between the floral and fau-
nal assemblages at El Indígeno, it appears that
increased population density in the lowlands
helped drive these phenomena.

Additional support for the argument of in-
creased population densities in the lowlands
comes in the form of archaeological evidence
from southern Mendoza whereas the number of
archaeological sites and radiocarbon dates rises
sharply between 2000 and 1000 B.P. (Neme and
Gil 2009, 2012). Isotopic studies suggest signif-
icant changes in human diet during this period,
particularly towards eating a wider variety of re-
sources and more C4 plants (possibly maize) (Gil
et al. 2011, 2014). Zooarchaeological data from
both high and low-elevation sites display evidence
for bulk animal processing strategies (sensu Bin-
ford 1978; Metcalfe and Jones 1988) and con-
siderable bone fragmentation, both strongly sug-
gestive of intensive animal processing. Increased
dietary range, intensive carcass processing, and
increase in site numbers, particularly at lower el-
evations, are all consistent with the idea that an
imbalance between human populations and re-
sources triggered more intensive human occupa-
tion and exploitation of Andean high-elevation
ecosystems between roughly 2000 and 1000 B.P.
(Neme 2007; Neme and Gil 2008). 

Final Remarks

El Indígeno and other high-elevation “village”
sites in southern Mendoza indicate that their oc-
cupants had a deep knowledge of the Andean
landscape and its resources, even in particularly
limiting alpine tundra ecosystems. These sites
appear to have been occupied on a seasonal basis
by mobile populations whose primary economic
activity was guanaco hunting supplemented by
plant foods, many of which were transported to
the highlands from lower elevations. Extralocal
obsidian, ceramics, and domestic and wild
macrofloral remains indicate this seasonal round
extended to both the western and eastern sides of
the Andes, likely undertaken by different groups
operating out of both Chile and Argentina
(Cornejo and Sanhueza 2003, 2011; Lagiglia
1977; Neme and Gil 2008). Only in northern
Mendoza province and in the west-central valleys
of Chile were there farmers from whom transhu-
mant Andean hunter-gatherers could have ob-
tained the domesticated plants found in high-ele-
vation residential sites like El Indígeno.

The hunting of large fauna is similar to patterns
seen around the world in high-elevation settings
(Grayson 1991; Madsen et al. 2000; Nash 2012;
Zeanah 2000). The advantage of high-elevation
“village” sites for the hunting of large fauna might
be explained by (1) the transport costs involved
in moving captured prey after the kill and (2) the
higher caloric costs of operating in high-elevation
settings; both would increase the amount of en-
ergy needed to exploit these types of resources.
The cost of transportation would decrease the
closer human predators got to the home ranges
of targeted prey, which, in turn, might explain
the proliferation of high elevation “village” sites
in the Andes in the Late Holocene (sensu Morgan
et al. 2012a). By necessity, hunters would have
to target high rather than low-ranking prey at
these locations given the greater caloric returns
afforded by such energy-maximizing prey choices
(Bettinger et al. 2009:629; Grayson 1991; Madsen
et al. 2000; Zeanah 2000). Further, to reduce
transport costs for hunted game, entire family
groups occupied sites like El Indígeno, carrying
lowland (and in some case cultivated) resources
to high-elevation sites for on-site processing, os-



tensibly as a way of subsidizing a diet focused
on large game (Morgan 2009; Nash 2012). Such
behavior, while entailing substantial residential
mobility, would increase hunting returns and de-
crease the risks of occupying alpine zones (Mor-
gan 2012; Zeanah 2000; but see Grove 2010).

Both wild and domestic plants from lower el-
evations were processed on the site: all the struc-
tures were equipped with manos and metates even
though there are no edible plants available in the
alpine zone of this part of the Andes. We do not
yet know the significance of domesticates in the
macrofloral assemblages at sites like El Indígeno,
but apparently they were indeed processed and
consumed there (they were burnt). Researchers
working in high-elevation areas in North America
suggest that transported, low-elevation plant
foods (including maize) helped sustain people at
high altitudes for longer periods of time than if
such resources were not transported to the high-
lands (Morgan 2008; Nash 2012; Scharf 2009).
The transport of low-elevation resources conse-
quently would reduce the risk of focusing mainly
on large game in such marginally-productive en-
vironments. At the same time, this would increase
the likelihood of successful hunts simply as a
function of increased residence time in the area
(Morgan 2009; Nash 2012).

The archaeological and ethnohistoric record
of southern Mendoza indicates that El Indígeno’s
occupants obtained domesticates via exchange,
most likely from farmers to the west, in what is
modern-day Chile (Durán 2000; Michieli 1983).
This assertion is supported by the proximity of
El Indígeno to the Las Leñas pass (4,200 m asl),
which likely facilitated exchange between popu-
lations from both side of the Andes and increased
the diversity of goods seen in the archaeological
record at the site. Given that the meadow in which
El Indígeno is located is isolated from other pro-
ductive patches and is the only locus where fire-
wood is plentiful in the area, it is perhaps not
surprising that the site was reoccupied and used
intensively over the course of its occupational
history.

By ca. 1500 B.P. when El Indígeno was first
occupied, other similar sites were also being used
(e.g., Laguna del Diamante 2), especially along
the Cordillera (e.g., LD-S4, LD-S1, Risco de los
Indios and Los Peuquenes) (Durán et al. 2006;

Neme 2007). I argue that this intensification of
seasonal highland residential occupations was
brought about by increasing demographic pres-
sure in lower-elevation valleys, especially on the
western side of the Andes. This resulted in do-
mesticates (mainly maize) becoming the domi-
nant staple in these valleys, at the expense of
game and wild plants, as indicated by the archae-
ological and isotopic record (Fallabela and Ste-
hberg 1989; Falabella et al. 2007). On the eastern
slope of the Andes, however, hunting and gath-
ering remained the dominant subsistence strategy,
although several indications suggest that new re-
sources were also being incorporated into regional
diets, making them both broader and more costly
(Gil et al. 2010, 2011; Llano et al. 2010; Neme
2007). Per this model, population packing and
affiliated subsistence intensification on both sides
of the Andes appear to have pushed people to in-
tensify their seasonal exploitation of marginal
Andean environments above 3,000 m asl. Further
research at high elevations and in the lower-ele-
vation valleys in and around the southern Andes
are clearly called for in order to confirm or discard
this hypothesis.

Acknowledgments. This research is part of the Agencia Na-
cional de Promoción Científica y Técnica (PICT IDAC ICES
2007-610) project. Thanks are extended to: Adolfo Gil for
his help throughout the project and for his comments on the
manuscript draft; Christopher Morgan for his help with the
English and for his suggestions on the first draft; Miguel 
Giardina, Mario Neme, and Gabriel Neme for their help in
the field; Carina Llano, who identified the macrobotanical
remains; and to the anonymous reviewers whose close reading
and comments helped me improve the original manuscript
considerably. Finally, special thanks are extended to Rene
Lima, the puestero who guided us to the site, and to Humberto
Lagiglia, who first extended me the opportunity to learn about
the high-elevation archaeology of southern Mendoza.

References Cited

Abraham, María Elena
    2000 Geomorfología de la Provincia de Mendoza. In Re-

cursos y Problemas Ambientales de Zona Árida, Primera
Parte: Provincias de Mendoza, San Juan y La Rioja.
Tomo I, edited by Elena M. Abraham and Francisco Ro-
dríguez Martínez, pp. 29–48. IDIZA, Mendoza.

Aldenderfer, Mark
    1998   Montane Foragers: Asana and the South-Central

Andean Archaic. University of Iowa Press, Iowa City.
    2006   Modelling Plateau Peoples: The Early Human Use

of the World’s High Plateaux. World Archaeology
38(3):357–370.

110                                                           LATIN AMERICAN ANTIQUITY                                    [Vol. 27, No. 1, 2016



Neme]               EL INDÍGENO AND HIGH-ALTITUDE HUMAN OCCUPATION IN THE SOUTHERN ANDES                   111

Bárcena, Roberto
    2001   Prehistoria del Centro Oeste Argentino. In Historia

Argentina Prehispánica Vol. 1, edited by Eduardo Berberian
and Axel Nielsen, pp. 561–634. Editorial Brujas, Córdo-
ba.

Basgall, Mark, and Mark Giambastiani 
    1995   Prehistoric Use of a Marginal Environment: Continuity

and Change in Occupation of the Volcanic Tablelands,
Mono and Inyo Counties, California. Center for Archae-
ological Research at Davis, Publication 12. University of
California, Davis.

Baker, Paul
    1968   Human Adaptation to High Altitude. In High Altitude

Adaptation in a Peruvian Community, edited by T. Paul,
Gabriel Escovar, Gordon De Jong, and Charles J. Hoff,
pp. 1–33. Occasional Papers in Anthropology Department
of Anthropology No. 1. Pennsylvania State University,
University Park.

Bender, Susan, and Gary Wright 
    1988   High-Altitude Occupations, Cultural Process, and

High Plains. Prehistory: Retrospect and Prospect. American
Anthropologist 90(3):619–639.

Beall, Cynthia
    2007   Two Routes to Functional Adaptation: Tibetan and

Andean High-altitude Natives. Proceedings of the National
Academy of Sciences of the United States of America
104:8655–8660.

Bettinger, Robert L.
    1991   Aboriginal Occupation at High Altitude: Alpine

Villages in the White Mountains of Eastern California.
American Anthropologist 93:657–679.

    1994   How, When, and Why Numic Spread. In Across the
West: Human Population Movement and the Expansion
of the Numa, edited by David B. Madsen and David
Rhode, pp. 44–55. University of Utah Press, Salt Lake
City.

    2000 Observation on Archaeological Inquiry in the In-
termountain Region. In Intermountain Archaeology, edited
by David B. Madsen and Michael D. Metcalf, pp. 15–24.
University of Utah Anthropological Papers 122. University
of Utah Press, Salt Lake City.

Bettinger, Robert, Peter�Richerson, and Robert�Boyd
    2009   Constraints on the Development of Agriculture.

Current Anthropology 50(5):627–631.
Bibar, Gerónimo
    1966 [1558]    Crónica y Relación Copiosa y Verdadera de

los Reinos de Chile MDLVIII. Fondo Histórico y Bibli-
ográfico “José T. Medina”, Santiago de Chile.

Binford, Lewis R.
    1978   Nunamiut Ethnoarchaeology. Academic Press, New

York.
Brantingham, Jeffrey, and Xing Gao 
    2006   Peopling of the Northern Tibetan Plateau. World Ar-

chaeology 38:387–414.
Brantingham, P. Jeffrey, Xing Gao, John W. Olsen, Haizhou

Ma, David Rhode, Haiying Zhang, and David B. Madsen
    2007   A Short Chronology for the Peopling of the Tibetan

Plateau. In Late Quaternary Climate Change and Human
Adaptation in Arid China, edited by David B. Madsen,
Xing Gao, and Chen Fahu, pp. 129–150. Developments
in Quaternary Science, J. J. M. van der Meer, general
editor. Elsevier, Amsterdam.

Böcher, Tyge, Jens Hjerting, and Kristen Rahn 
    1972   Botanical Studies in the Atuel Valley Area, Mendoza

Province, Argentina. Part I, II, III. Dansk Botansk Arkiv
22(3):189–358.

Bronk Ramsey, C., & Lee, S. 
    2013 Recent and Planned Developments of the Program

OxCal. Radiocarbon, 55(2–3), 720–730.
Cabrera, Antonio
    1976   Regiones Fitogeográficas Argentinas. Enciclopedia

Argentina de Agricultura y Jardinería II (1). Editorial
Acme, Buenos Aires.

Capitanelli, Roberto
    1972   Geomorfología y clima de la Provincia de Mendoza.

Revista de la Sociedad Argentina de Botánica 13:15–48. 
Corte, Arturo
    1976   El Paleoclima de Cuyo. La Situación Actual y Posi-

bilidades Climáticas. Memoria anual del IANIGLA:165–
188.

Cornejo, Luis, and Lorena Sanhueza
    2003   Coexistencia de cazadores recolectores y horticultores

tempranos en la cordillera andina de Chile Central. Latin
American Antiquity 14(4):389–407.

    2011   North and South: Hunter-gatherer Communities in
the Andes Mountains in Central Chile. Latin American
Antiquity 22(4):487–504.

D’Antoni, Hector
    1983   Pollen Analysis of Gruta del Indio. In Quaternary of

South America and Antarctic Peninsula 1:83–104.
de Jong, Rixt, Lucien von Gunten, Antonio Maldonado, and

Martin Grosjean 
    2013   Late Holocene Summer Temperatures in the Central

Andes Reconstructed from the Sediments of High-elevation
Laguna Chepical, Chile (32 S). Climate Past 9:1921–
1932.

Durán, Víctor
    2000   Poblaciones Indígenas de Malargüe. CEIDER, Serie

libros Nº 1. Facultad de Filosofía y Letras. Universidad
Nacional de Cuyo, Mendoza.

Durán, Víctor, Martín Giesso, Michael Glascock, Gustavo
Neme, Adolfo Gil, and Lorena Sanhueza

    2004   Estudio de fuentes de aprovisionamiento y redes de
distribución de obsidiana durante el Holoceno tardío en
el sur de Mendoza (Argentina). Estudios Atacameños
28:25–43.

Durán, Víctor, Gustavo Neme, Valeria Cortegoso, and Adolfo Gil
    2006   Arqueología del Área Natural Protegida Laguna Dia-

mante (Mendoza, Argentina). In Arqueología y Ambiente
de Áreas Naturales Protegidas de la Provincia de Mendoza,
edited by Víctor Durán and Valeria Cortegoso, pp. 91–
143. Volumen Especial Nº61 Anales de Arqueología y Et-
nología. Facultad de Filosofía y Letras, UNCuyo, Men-
doza.

Espizua, Lidia
    2005   Holocene Glacier Chronology of Valenzuela Valley,

Mendoza. Argentina. The Holocene 15:1079–1085.
Falabella, Fernanda, and Rubén Stehberg
    1989   El Período Agroalfarero Medio en Chile Central. In

Prehistoria de Chile. Desde sus Orígenes Hasta los
Albores de la Conquista, edited by Jorge Hidalgo, Virgilio
Schiapacasse, Hans Niemeyer, Carlos Aldunate, and Iván
Solimano, pp. 295–311. Editorial Andrés Bello, Santiago
de Chile.

Falabella, Fernanda, Lorena Sanhueza, Gustavo Neme, and
Humberto Lagiglia 

    2001   Análisis Comparativo de Cerámica Aconcagua entre
Chile y Argentina. Relaciones XXVI:193–214.

Falabella, Fernanda, Teresa Planella, Eugenio Aspillaga, Lorena
Sanhueza, and Robert Tykot

    2007   Dieta en sociedades alfareras de Chile Central: Aportes
de análisis de isótopos estables. Chungará 39:5–27.



Gasco, Alejandra 
    2012   Caza y pastoreo de camélidos en la Frontera Meridional

del Mundo Andino. Una aproximación osteométrica. Un-
published Ph.D. Dissertation. Universidad Nacional de
Córdoba, Córdoba. 

Giesso, Martín, Víctor Durán, Gustavo Neme, Mike Glascock,
Valeria Cortegoso, Adolfo Gil, and Lorena Sanhueza

    2011   A Study of Obsidian Source Usage in the Central
Andes of Argentina and Chile. Archaeometry 53(1):1–
21.

Gil, Adolfo
    2003   Zea mays on South American Periphery: Chronology

and Dietary Importance. Current Anthropology 44:295–
300.

    2006   Arqueología de La Payunia (Mendoza, Argentina).
El poblamiento humano en los márgenes de la agricultura.
BAR International Series 1477. British Archaeological
Reports, Oxford.

Gil, Adolfo, Gustavo Neme, and Robert Tykot 
    2010   Isótopos estables y consumo de maíz en el centro oc-

cidente argentino: Tendencias temporales y espaciales.
Chungará 42:497–513.

Gil, Adolfo, Gustavo Neme, and Robert Tykot 
    2011   Stable Isotopes and Human Diet in Central Western

Argentina. Journal of Archaeological Science 38(7):1331–
1340.

Gil, Adolfo, Ricardo Villalba, Andrew Ugan, Valeria Cortegoso,
Gustavo Neme, Catalina Teresa Michieli, Paula Novellino,
and Víctor Durán

    2014   Isotopic Evidence on Human Bone for Declining
Maize Consumption during the Little Ice Age in Central
Western Argentina. Journal of Archaeological Science
49:213–227.

González, Mariela, María C. Álvarez, Agustina Massigoge,
María A. Gutiérrez and Cristian A. Kaufmann

    2012   Differential Bone Survivorship and Ontogenetic De-
velopment in Guanaco (Lama guanicoe). International
Journal of Osteoarchaeology 22:523–536.

Grayson, Donald
    1991   Alpine Faunas from the White Mountains, California:

Adaptive Change in the Late Prehistoric Great Basin?
Journal of Archaeological Science 18(3):483–506. 

Grove, Matt
    2010   Logistical Mobility Reduces Subsistence Risk in

Hunting Economies. Journal of Archaeological Science
37:191–1921.

Headland, Tom, and Lawrence Reid 
    1989   Hunter-gatherers and Their Neighbors from Prehistory

to the Present. Current Anthropology 30:43–65.
Hernández, Alicia
    2002   Paleoetnobotánica en el Sur de Mendoza. In Entre

Montañas y Desiertos: Arqueología del Sur de Mendoza,
edited by Adolfo Gil and Gustavo Neme, pp. 103–118.
Sociedad Argentina de Antropología, Buenos Aires.

Jenny, Bettina, Blas Valero-Garcés, Roberto Urrutia, Kerry
Kelts, Heinz Veit, Peter Appleby, and Mebus Geyh 

    2002   Moisture Changes and Fluctuations of the Westerlies
in Mediterranean Central Chile during the last 2000 years:
The Laguna Aculeo Record (331500S). Quaternary In-
ternational 87:3–18.

Lagiglia, Humberto
    1968    Secuencias Culturales del Centro-Oeste Argentino:

Valles del Atuel y del Diamante. Revista Científica de In-
vestigaciones del Museo de Historia Natural de San
Rafael. Tomo I, Nº 4. San Rafael.

    1977   Dinámica Cultural del Centro Oeste y Sus Relaciones
con Áreas Aledañas Argentinas y Chilenas. Actas del VII

Congreso Nacional de Arqueología Chilena. Volumen II:
532–560. Altos de Vilches.

    1997   Arqueología de Cazadores-Recolectores Cordilleranos
de Altura. Ediciones Ciencia y Arte, San Rafael.

Lagiglia, Humberto, Gustavo Neme, and Adolfo Gil 
    1994   Informe de los Trabajos de Campo en el Sitio “El In-

dígeno” (3 ra. Campaña Arquógica, Febrero de 1994).
Actas del XI Congreso Nacional de Arqueología Argentina,
pp. 116–118. San Rafael, Mendoza.

Lamy, Frank, Dierk Hebbeln, and Gerold Wefer 
    1999   High-Resolution Marine Record of Climatic Change

in Mid-latitude Chile during the Last 28,000 Years Based
on Terrigenous Sediment Parameters. Quaternary Research
51:83–93.

Lamy, Frank, Carsten Rühlemann, Dierk Hebbeln, and Gerold
Wefer 

    2002   High- and Low-latitude Climate Control on the
Position of the Southern Peru-Chile Current during the
Holocene. Paleoceanography 17(2):16.1–16.10.

Layton, Robert, Robert Foley, and Elizabeth Williams 
    1991   The Transition between Hunting and Gathering and

the Specialized Husbandry of Resources. Current An-
thropology 32:255–274.

L’Heureux, Lorena 
    2010   Morfometría de Camélidos Sudamericanos Modernos.

La Variabilidad Morfológica y la Diversidad Taxonómica.
In Zooarqueología a Principios del�Siglo XXI. Aportes
Teóricos, Metodológicos y Casos de�Estudio, edited by
María A. Gutiérrez, Mariana De Nigris, Pablo Fernández,
Miguel Giardina, Adolfo Gil, Andrés Izeta, Gustavo
Neme, and Hugo Yacobaccio, pp. 39–49. Ediciones del
Espinillo, Buenos Aires. 

Llano, Carina
    2010   Aprovechamiento de Recursos Vegetales Entre las

Sociedades Cazadoras-Recolectoras del Sur de Mendoza.
Unpublished Ph.D. Dissertation. Universidad Nacional
del Comahue. Neuquén. 

Llano, Carina, Gustavo Neme, and Teresa Michieli 
    2011   Plant Use Intensification among Hunter-Gatherers in

the Diamante River Basin, Argentina. Before Farming
2011/2:1–15.

Lozny, Ludomir R. (editor)
    2013   Continuity and Change in Cultural Adaptation to

Mountain Environments, From Prehistory to Contemporary
Threats. Springer, New York.

Lynch, Thomas
    1973   Harvest Timing, Transhumance, and the Process of

Domestication. American Anthropologist 75(5):1254–
1259.

Madsen, David, T. Scott, and Brian Loosle 
    2000   Differential Transport Cost and High-altitude Occu-

pation Patterns in the Uinta Mountains, Northeastern
Utah. In Intermountain Archaeology, edited by David
Madsen and Michael D. Metcalf, pp. 15–24. University
of Utah Press, Salt Lake City.

Metcalfe, Duncan, and Kevin T. Jones
    1988   A Reconsideration of Animal Body-Part Utility

Indices. American Antiquity 53(3):486–504.
Markgraf, Vera
    1983   Late Postglacial Vegetational and Paleoclimatic

Changes in Subantarctic Temperate, and Arid Environments
in Argentina. Palinology 7:43–70. 

Michieli, Teresa
    1983   Los Huarpes Protohistóricos. Instituto de Investiga-

ciones�  Arqueológicas y Museo. Facultad de Filosofía,
Humanidades y Arte, Universidad Nacional de San Juan,
San Juan.

112                                                           LATIN AMERICAN ANTIQUITY                                    [Vol. 27, No. 1, 2016



    2009   Tumbas y textiles preincaicos en una zona andina
meridional. In Las sociedades de los paisajes áridos y
semiáridos del Centro Oeste Argentino, edited by Yoli
Martini, Graciana Perez Zavala, and Yanina Aguilar, pp.
111–122. Universidad nacional de Río Cuarto. Río Cuarto,
Córdoba. Argentina.

Morán, Emilio
    2000   Human Adaptability. Westview Press, Boulder.
Morgan, Christopher
    2008   Reconstructing Prehistoric Hunter-Gatherer Foraging

Radii: A Case Study from California’s Southern Sierra
Nevada. Journal of Archaeological Science 35: 247–258.

    2009   Climate Change, Uncertainty and Prehistoric Hunter–
gatherer Mobility. Journal of Anthropological Archaeology
28:382–396.

    2012   Modeling Modes of Hunter-Gatherer Food Storage.
American Antiquity 77(4):714–736.

    2015   Is it Intensification Yet? Current Archaeological Per-
spectives on the Evolution of Hunter-Gatherer Economies.
Journal of Archaeological Research 23(2):163–213. 

Morgan, Christopher, John Fisher, and Monique Pomerleau 
    2012a   High-Altitude Intensification and Settlement in

Utah’s Pahvant Range. Journal of California and Great
Basin Anthropology 32(1):27–45.

Morgan, Christopher, Richard Adams, and Ashley Losey 
    2012b   High Altitude Residential Occupations in Wyoming‘s

Wind River Range, North American Archaeologist 33:35–
79.

Mondini, Mariana, and Sebastián Muñoz
    2004   Behavioral Variability in the So-called Marginal

Areas from Zooarchaeological Perspective: An Introduction.
In Colonization, Migration and Marginal Areas, edited
by Mariana Mondini, Sebastián Muñoz, and Stephen
Wickler, pp. 42-45.  Proceedings of the ICAZ Conference,
Oxbow Books, Durham.

Murra, John
    1972   El “Control Vertical” de un máximo de pisos ecológicos

en la economía de las sociedades andinas. In Visita de la
Provincia de León de Huánuco en 1562, edited by John
Murra, Tomo II, pp. 427–468. Universidad Nacional Her-
milio Valdizán, Facultad de Letras y Ciencias, Huánuco,
Perú.

Nash, Robert
    2012   The Role of Maize in Low-Level Food Production

among Northern Peripheral Fremont Groups in the North-
eastern Uinta Mountains of Utah. Unpublished Ph.D.
Dissertation. Department of Anthropology, University of
California Davis.

Neme, Gustavo
    2007   Cazadores-recolectores de Altura en los Andes Merid-

ionales: El Alto Valle del Río Atuel. BAR International
Series 1591. British Archaeological Reports, Oxford.

Neme, Gustavo, and Adolfo Gil 
    2008   Biogeografía humana en los Andes Meridionales:

Tendencias arqueológicas en el Sur de Mendoza. Chungará
40:5–185.

    2009   Human Occupation and Increasing Mid-Holocene
Aridity: Southern Andean Perspectives. Current Anthro-
pology 50:149–163. 

    2012   El Registro Arqueológico del sur de Mendoza en
Perspectiva Biogeográfica. In Paleoecología Humana en
el Sur de Mendoza. Perspectivas arqueológicas, edited
by Gustavo Neme and Adolfo Gil, pp. 254–279. Sociedad
Argentina de Antropología, Buenos Aires. 

Neme, Gustavo, Adolfo Gil, Clara Otaola, and Miguel Giardina 
    2013   Resource Exploitation and Human Mobility: Trends

in the Archaeofaunal and Isotopic Record from Central

Western Argentina. International Journal of Osteoar-
chaeology 25(6):866–876.

Neme, Gustavo, Christopher Morgan, Nuria Sugrañez, Laura
Salgán, Adolfo Gil, Clara Otaola, Miguel Giardina, and
Carina Llano

    2015 Risco de los Indios: Ocupaciones humanas de altura
en la Cuenca del río Diamante.  Under review at Relaciones
de la Sociedad Argentina de Antropología.

Navarro, Diego, and Cathy Whitlock 
    2010   Changes in Climate, Vegetation and Fire Regimes in

SW Mendoza, Argentina over the Last 6400 cal-yr-BP:
Laguna El Sosneado record. II International Symposium
“Reconstructing Climate Variations in South America
and the Antarctic Peninsula over the last 2000 Years”.
PAGES and Facultad de Ciencias Forestales y Recursos
Naturales, Universidad Austral de Chile. Valdivia.

Orlove, Benjamin S., and David Guillet
    1985   Theoretical and Methodological Considerations on

the Study of Mountain Peoples: Reflections on the Idea
of Subsistence Type and the Role of History in Human
Ecology. Mountain Research and Development 5(1):2–
18.

Otaola, Clara, Miguel Giardina, Mercedes Cobart, and Fernando
Fernández.

    2012   Zooarqueología en el Sur de Mendoza: Integrando
perspectivas zooarqueológicas en un marco biogeográfico.
In Paleoecología Humana en el Sur de Mendoza. Per-
spectivas arqueológicas, edited by Gustavo Neme and
Adolfo Gil, pp. 85–115. Sociedad Argentina de
Antropología, Buenos Aires. 

Outram, Alan
    2004   Identifying Dietary Stress in Marginal Environments:

Bone Fats, Optimal Foraging Theory and the Season
Round. In Colonization, Migration and Marginal Areas,
edited by Mariana Mondini, Sebastián Muñoz, and Stephen
Wickler, pp. 74–85. Proceedings of the ICAZ Conference,
Oxbow Books, Durham.

Pianka, Erik
    1982   Ecología Evolutiva. Ediciones Omega S.A., Barcelona.
Reimer, Paula, Edouard Bard, Alex Bayliss, J. Warren Beck,

Paul Blackwell, Christopher Bronk Ramsey, Caitlin Buck,
Hai Cheng, R. Lawrence Edwards, Michael Friedrich,
Pieter Grootes, Thomas Guilderson, Haflidi Haflidason,
Irka Hajdas, Christine Hatté, Timothy Heaton, Dirk Hoff-
mann, Alan Hogg, Konrad Hughen, K. Felix Kaiser,
Bernd Kromer, Sturt Manning, Mu Niu, Ron Reimer,
David Richards, E. Marian Scott, John Southon, Richard
Staff, Christian Turney, and Johannes van der Plicht 

    2013   IntCal13 and Marine13 Radiocarbon Age Calibration
Curves 0–50,000 Years cal BP. Radiocarbon 55(4):1869–
1887.

Rhoades, Robert, and Stephen Thompson
    1975   Adaptive Strategies in Alpine Environments: Beyond

Ecological Particularism. American Ethnologist 2(3):535–
551.

Roig, Fidel
    1960   Bosquejo Fitogeográfico de las Provincias de Cuyo.

Comité Nacional para el Estudio de las Regiones Áridas
y Semiáridas. Subcomité Cuyo Nº 3, Mendoza.

Roig, Virgilio
    1972   Esbozo General del Poblamiento Animal de la

Provincia de Mendoza. Boletín de la Sociedad Argentina
Botánica XIII: 81–88.

Sanhueza, Lorena, Fernanda Falabella, Eugenia Fonseca, and
Oscar Andonie 

    2004   Aplicación de Análisis de Pastas Macroscópicos,
Petrográficos y de Composición de Elementos Químicos

Neme]               EL INDÍGENO AND HIGH-ALTITUDE HUMAN OCCUPATION IN THE SOUTHERN ANDES                   113



114                                                           LATIN AMERICAN ANTIQUITY                                    [Vol. 27, No. 1, 2016

al Problema de la Procedencia de Cerámica en el Período
Alfarero Temprano de Chile Central y Cuyo, Argentina.
Estudios Atacameños 28:121–132.

Scharf, Elizabeth A.
    2009   Foraging and Prehistoric Use of High Elevations in

the Western Great Basin: Evidence for Seed Assemblages
at Midway (CA-MNO-2169), California. Journal of Cal-
ifornia and Great Basin Anthropology 29(1):11–27. 

Schiapacasse, Virgilio, and Hans Niemeyer
    1975   Apuntes para el estudio de la transhumancia en el

valle de Camarones (provincia de Tarapacá, Chile).
Estudios Atacameños 3: 49–52. 

Solbridg, Paul, Paul Baker, and David Ives 
    1984   State of Knowledge Report on Andean Ecosystems.

UNESCO. Mountain Research and Development 4(2):97–
102.

Spielman, Katerine, and John Eder
    1994   Hunters and Farmers: Then and Now. Annual Review

of Anthropology 23:303–323.
Stehberg, Rubén 
    1992   El Límite Inferior Cronológico de la Expansión

Incaica a Chile. Xama 4: 82–89. 
Stingl, Helmut, and Karsten Garleff 
    1985   Glacier Variations and Climate of the Late Quaternary

in the Subtropical and Mid-latitude Andes of Argentina.
Zeitschrift für Gletscherkunde 21:225–228.

Thomas, David Hurst
    1982   The 1981 Alta Toquima Village Project: A Preliminary

Report. Desert Research Institute Social Sciences and
Humanities Publications 27.

    1994   Chronology and the Numic Expansion. In Across the
West: Human Population Movement and the Expansion
of the Numa, edited by David B. Madsen and David
Rhode, pp. 56–61. University of Utah Press, Salt Lake
City.

Thomas, Robert 
    1979   Effects of Change in High Mountain Human Adaptive

Patterns. In High Altitude Geoecology, edited by Patrick
Webber, pp. 139–188. Westerview Press, Boulder, Colo -
rado.

Tripaldi, Alfonsina, Marcelo Zárate, and George Brook 
    2012   Sucesiones Eólicas y Fluviales del Pleistoceno Tardío-

Holoceno de la Planicie Sanrafaelina: Paleoambientes y
Paleoclima”. In Condiciones Paleoambientales y Ocupa-
ciones Humanas Durante la Transición Pleistoceno–
Holoceno y Holoceno de Mendoza, edited by Marcelo
Zárate, Adolfo Gil, and Gustavo Neme, pp. 95–121. So-
ciedad Argentina de Antropología, Buenos Aires.

Volkheimer, Wolfgang
    1978   Descripción Geológica de la Hoja 27 b, Cerro El

Sosneado. Carta Geológico- Económica de la República
Argentina. Escala 1: 200.000. Servicio Geológico Nacional,
Ministerio de Economía, Buenos Aires.

Walsh, Kevin
    2005   Risk and Marginality at High Altitudes: New Inter-

pretations from Fieldwork on the Faravel Plateau, Hautes-
Alpes. Antiquity 79:289–305.

Walsh, Kevin, Suzi Richer, and J.-L. de Beaulieau 
    2006   Attitudes to Altitude: Changing Meanings and Per-

ceptions within a ‘Marginal’ Alpine Landscape-The Inte-
gration of Paleoecological and Archaeological Data in a
High-Altitude Landscape in the French Alps. World Ar-
chaeology 38:436–454.

Winterhalder, Bruce, and Carol Goland
    1997   An Evolutionary Ecology Perspective on Diet Choice,

Risk, and Plant Domestication. In People, Plants, and
Landscapes: Studies in Paleoethnobotany, edited by
Kristen J. Gremillion, pp. 123–160. University of Alabama
Press, Tuscaloosa.

Yacobaccio, Hugo
    2010   Osteometría de Llamas (Lama glama L.) y sus Con-

secuencias Arqueológicas. In In Zooarqueología a Prin-
cipios del�Siglo XXI. Aportes Teóricos, Metodológicos y
Casos de�Estudio, edited by María A. Gutiérrez, Mariana
De Nigris, Pablo Fernández, Miguel Giardina, Adolfo
Gil, Andrés Izeta, Gustavo Neme, and Hugo Yacobaccio,
pp. 39–49. Ediciones del Espinillo, Buenos Aires. 

    2013   Towards a Human Ecology for the Middle Holocene
in the Southern Puna. Quaternary International 307:24–
30.

Zárate, Marcelo
    2002   Los Ambientes del Tardiglacial y Holoceno en Men-

doza. In Entre Montañas y Desiertos: Arqueología del
Sur de Mendoza, edited by Adolfo Gil and Gustavo
Neme, pp. 103–118. Sociedad Argentina de Antropología,
Buenos Aires.

Zeanah, David W.
    2000   Transport Costs, Central Place Foraging, and Hunter-

Gatherer Alpine Land Use Strategies. In Intermountain
Archaeology, edited by David B. Madsen and Michael D.
Metcalf, pp. 114. University of Utah Anthropological
Papers No. 122, Salt Lake City.

Submitted November 13, 2014; Revised April 15, 2015;
Accepted January 11, 2016.


