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Abstract

The Andes mountain range is one key physiographic feature of South America. Since the highlands are a
very productive ecosystem only accessible in the summer, they may have been likely occupied during this
season by human groups coming from different low-altitude areas in both slopes. The goal of this paper is
to delve into trans-Andean social interaction and high-altitude human occupation strategies during the last
3000 years, which is a key period witnessing the inscription of the southern Andean landscape trough the
execution of rock art. We develop a regional case study focused on a desert-highland interface in
northwestern Patagonia (Argentina and Chile, 36-37°S), which shows striking biogeographic and
archaeological differences between both slopes. This case is based on the combination of two main lines
of research: a) GIS landscape-modeling integrating seasonality and least cost paths to address
connectivity between Andean highlands and lowlands and b) rock art macroregional trends to assess the
materialization of information networks over the landscape. The results of our spatial analysis show that
northwestern Patagonia has a high degree of environmental variability that entails changing connectivity
profiles along the annual cycle, creating different scenarios in terms of insularity and risk for human
populations. On this basis, the analysis of human informational networks as encoded in rock art suggests
the existence of visually hierarchized environments that may have played a key role at a macro-regional
scale. Overall, these results contribute to expand the discussion on human social networks and information
exchange strategies deployed between highlands and their surrounding lowlands considering the role of
landscape connectivity.

Keywords

Andean highlands i GIS spatial analysis i Rock arti Landscape connectivity i Social interaction
Information networks
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Introduction and Goals

The Andes mountain range is a ubiquitous physiographic feature of South America,
extending 7500 km along the western margin of the continent'. On its southern portion,
corresponding to Patagonia, the Andes present mean altitudes around 2500-3000 masl.

These high elevations combined with macro-regional climate patterns favor a climate
characterized by a marked seasonality. On one hand, the lowlands located in both sides of the
Patagonian Andes are available for human occupation year-round.

On the other, the highlands can only be accessed for a few months during the summer
season when, due to the local water availability, they turn into a very productive ecosystem?.
During winter, these high-altitude spaces are covered with snow affecting their productivity,
habitability and potential for trans-Andean circulation. Taking this into account, the highlands
may have been likely accessed and occupied during the summer by human groups coming from
different areas in both slopes.

The great complexity of the Andean landscape has been a central topic of
archaeological inquiry, which has focused on understanding the patterns of human use and
articulation of its different environments for decades?.

Considering the existence of striking biogeographic and seasonal differences between
these environments, the issue of social interaction and information flow among human groups
occupying the Andes and its surroundings becomes significant.

1 C. Clapperton, Quaternary Geology and Geomorphology of South America (Amsterdam: Elsevier, 1993).
2 R. Barberena et al., fEspacios internodales en Patagonia septentrional: biogeografia, informacion y
mecanismos sociales de interacciong Estudios Atacamefios num 56 (2017a): 57-75.

SM. Al denderfer, AAl titude Environments in Ar@Ghaeol ogydc
Smith (New York: Springer-Verlag, 2014), 163-168; R. Barberenaetal, Es paci os i n7d5Rodal esé
Barberena et al, AScale of human mobility in the south

based on strontium i sot ope frthropokgy@aumi164a2017h): BQb+320;all of Phys
M. Caprilesetal,AHi gh al titude adaptation and | at eJoumdlefi st ocene
Archaeological Science Reports num 6 (2016): 463-474; V. Duran et al., AArqgueol og?2a del Cr e

Protegida Laguna del Diamante ( Mendo z a, Argentina) o, Analmm 6lde Ar quec
(2006): 81-134; V. A. Duran et al., iTo and fro: the southern Andean hig
Archaeometric insights o0n JogreabofArchgediogical Seieace Raportsnuro f  mo b i | i t
18 (2018): 668-678; H. Lagiglia, Arqueologia de Cazadores-Recolectores Cordilleranos de Altura (San

Rafael: I CN Ediciones Ciencias y Arte, 1997),; G. Lucer (
altas: subsistencia y tecnologia en el Valle del Rio de las Taguas (Departamento de Iglesia, Provincia de

San Juan)o (Tesis de Doctorado en Geografza, Universid:a

fiRut as Prehist-ricas en el tah&romgonalSdasde los Siatemas dana pr opu
I nf or maci - n EfGe Gagteg&d and & ®uran (eds.), Arqueologia de ambientes de altura de
Mendoza y San Juan (Argentina). Coleccion Encuentros num 3 Ediunc (Mendoza: EDIUNC, 2014), 275-

305;J . Mur rmat,r oHIl voecrot i ¢ adé ffisosceeologicas emigecanamia de las sociedades
andinas (Huanuco: Universidad Nacional Hermilio Valdizan, 1972), 427-4 6 8 ; G. Ne me, i El Il nd?2g
high-al ti tude human occupation i n t he, LainoAmeribae Amiquithn d e s , Me |

num 27 (2016): 96-114; Rademaker, K., Hodgins, G., Moore, K., Zarrillo, S., Miller, C., Bromley, G. R.,

Leach, P., Reid, D. A, Alvarez, W. Y. and Sandweiss, D. H.,i Pal eoi ndi an settl ement of
Peruvi an e rus 346 (281d): 466-469; G. Ro me r o Bidgeografia humana g f

circulacion de informacion en el norte del Neuquén. Un andlisis arqueoldgico sobre la comunicacion visual

en grupos cazadores-recolectores del noroeste de Patagoniad Te6is Doctorado en Arqueologia, Facultad

de Filosofia y Letras, Universidad de Buenos Aires) 2019, MS; among others.
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In this context, the general aim of this paper is to delve into high-altitude human
occupation strategies and trans-Andean social interaction in a desert-highland interface in
northwestern Patagonia (Argentina and Chile, 36-37°S) during the last 3000 years, which is a
key period witnessing the inscription of the southern Andean landscape trough the execution of
rock art, among other significant organizational changes®. To tackle this issue, we combine two
lines of research.

First, we develop a reconstruction of seasonality and least cost paths through
Geographic Information Systems (GIS) to address landscape connectivity among Andean
highlands and surrounding lowlands. Second, we analyze the macroregional distribution of rock
art in this geographic framework as a proxy of the materialization of information networks over
the landscape®.

We argue that these networks can inform about human strategies regarding social
interaction and information exchange in high-altitude environments, and also about the
complementary use of ecologically diverse environments, including the highlands®.

1. Environmental setting and archaeological background
1.1. Environmental setting

The macro-region of study is located in northwestern Patagonia (South America, 36-
37°S) (Figure 1). It includes lowlands located in both sides of the Andes as well as a segment of
the Andean mountain range of Argentina and Chile with a west-east width of ca. 250 km. The
interaction of the westerly storm-tracks with the Andes and the Cordillera del Viento range
results in an orographic rain-shadow effect that produces a strong west-east decrease in
precipitation’. Rainfall decreases with altitude in both sides of the Andes and vegetation
distribution follows this gradient®.

4 G. Romero Villanueva,Bi ogeogr af2a humana y circulaci-n de infor ma
5 R. Barberena etal., Espaci os i nb7e5; 6o Rbmérce\dlénueva, Biogeografia humana y
circulaci-n de informaci-né

6 M. Aldenderfer, Altitude Environments in Archaeologyé 163-168.

"R. D. Garreaud-dayt Sdyt hii PA e Ralagogeog@phy. Raatoelihatology.

Palaeoecology num 281 (2009): 180-195.

8E.Abraham et al ., fAOverview of the geography of the Mont
Environments num 73 (2009): 144-153; F. A. Roigetal., i Bi ogeogr aphy of the Monte De
Arid Environments num 73 (2009): 164-172; C. |. Ruiz Silva, Prdpuesta de Planificacion Ecoldgica para el

sector Laguna Del Maule y el Corredor Pehuenche en relacion a la Ruta Internacional 115-CH. Comuna

de San Cl ement e, Regi -n del Maul eo, ( Memoria para Ge:
Arquitectura y Urbanismo, Universidad de Chile) 2010.
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Figure 1
Northwestern Patagonia study region (South America, 36-37°S).
References: r = river and s = stream

The Andean highlands are characterized by large amounts of winter precipitation and by
the presence of localized wetlands with high quality summer pastures that attract mammal
species and bird communities seasonally (Figures 1 and 2)°. This is the case of Laguna del
Maule, a location that coincides with the primary outcrops of a primary obsidian source (Figure 2,
references A and B)!¥. The western Andean slope is mainly characterized by a temperate
Mediterranean climate influenced by the Pacific Ocean (Csb sensu Sarricolea et al., 2017
based on modified Képpen-Geiger system) (Figure 2C), while the eastern slope is dominated by
arid climates with lower precipitations (bsk and bwk types sensu Kottek et al., 2006'?) (Figure 2,
references D and E).

° R. Barberena et al., Espaci os i nb77b;nCo ld RuUizeSilvad, Propuesta de Planificacion
Ecol - gicaé

0 R. Barberena et al, fiDeconstructing a Cagonmllex Obsi di
Geoarchaeol ogi cal and Geochemical n#p3gR019:8%h4d; A SEaenfraundc hae ol ogy
et al, AiTrace el ement analysis of obsidian sources and
western Argenti na (AQeitaoAndgdtpnuR7 (1966):7-20, Lat i n

11 p. Sarricolea, M. J. Herrera-Ossandon and O. Meseguer-Rui z, fACl i matic regionalisat

Chil ed, Jo umumlz2(2007), 66M& p s
12 M. Kottek et al., i Wor | d Map o-Geiger lelienatekchagsipfeinc at i o Metaeorplagiachee d o ,
Zeitschrift num 15-3 (2006): 259-263.
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Figure 2
Environmental setting of northwestern Patagonia. A and B: Laguna del Maule, located in a high-
altitude environment, is visible on the image with associated obsidian sources and wetlands; C:
typical landscape of the western Andean slope in current Chilean territory; D and E: views of
eastern Andean steppe and desert landscape, in currently Argentinean territory
Credits A and B: Angela Pefialoza

1.2. Archaeological background

We have been carrying out research to assess the scale of human paleomobility and
ecological complementarity across southern Andean deserts and highlands, particularly during
the last 3000 years®. Following a human biogeography approach!*, we are interested in

B R. Bar bRogepgrafia, corfipetencia y demarcacion simbolica del espacio: modelo arqueologico
para el norte de Neuquéno Jntersecciones en Antropologia num 14 (2013): 367-381; R. Barberena,
fCueva Huenul 1 Archaeological Site (Northwestern Patagonia, Argentina): Initial Colonization and mid-
Holocene Demographic Retractiono Latin American Antiquity num 26 (2015): 304-318; R. Barberena et al.,
Espaci os i n57€/% R.oBdrhelemasetal., Deconstructing a Complex Obsidian Landscape...,
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