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Walking and marking the desert: 
Geoglyphs in arid South America

Karsten Lambers

The narrow desert wedged between the Pacific Ocean and the Andes in South America 
is one of the most arid and inhospitable regions in the world. Yet it is also a striking 
example of human interaction with extreme environments. Geoglyphs – man-made 
markings of the ground surface in naturalistic or geometric shapes – cover portions 
of the desert in Chile and Peru at large scale, showing how the arid environment was 
used and shaped according to socio-cultural ideas and needs. Dating mostly from 
pre-historic times, the geoglyphs are preserved due to extreme environmental condi-
tions and can still be appreciated today.

This paper reviews archaeological evidence of geoglyphs in arid South America 
in order to shed light on their function and meaning. The two largest geoglyph con-
centrations, in the Nasca basin in south-central Peru and in the Atacama desert in 
northern Chile, serve as examples to discuss shared traits and differences between 
various geoglyph traditions. In spite of formal, functional, and chronological differ-
ences between geoglyphs of the two regions, there is evidence of a common conceptual 
framework in which ancient Andean societies interacted with the arid environment in 
diverse and complex ways.
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1. Introduction
Geoglyphs are a distinctive element of the South American archaeological record. 
They are found in a variety of locations along the Pacific coast of the Americas, 
from California to Chile (Clarkson 1999; Rodríguez 1999; Valenzuela and Clarkson 
2018). The term “geoglyphs” (Greek for “ground carvings”) refers to man-made 
drawings of different size, shape and motif on the ground surface. They are most 
easily made, and best preserved, in a stable, arid environment where the ground 
surface may be easily altered manually yet is little affected by rain or wind erosion. 
In South America, such favorable conditions prevail in the coastal desert along the 
western foot of the Andes, where the ground surface is composed of a dark layer of 
oxidized stones covering a finer and lighter sediment beneath. The largest and best-
known concentrations of geoglyphs are located in two such regions, the Nasca basin 
in south-central Peru and the Atacama desert in northern Chile (figure 1). While 
the geoglyphs in both regions exhibit a wide variety of shapes, proportions, and 
iconographic motifs, lines and trapezoids predominate in the Nasca region, whereas 
biomorphic and geometric figures are more common in northern Chile. The pre-
historic earthworks in the Amazonian basin east of the Andes that were also called 
‘geoglyphs’ in recent research (e.g., Pärssinen et al. 2009; Watling et al. 2017) do not 
conform to the definition used here and are thus not treated in this overview.
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Geoglyphs in the Nasca basin, the Atacama and 
other regions (e.g., Bikoulis et al. 2018; Stanish and 
Tantaleán 2018) have long posed considerable chal-
lenges to archaeologists. As shallow surface features 
in often inaccessible terrain they are not easy to 
detect, let alone to map. Aerial images have been 
successfully used for this purpose at some sites (Aveni 
1990; Rodríguez 1999; Lambers 2006). More recently, 
high-resolution optical and radar images taken from 
airborne and spaceborne platforms have been used 
as base data for regional mapping (Hanzalová and 
Pavelka 2013; Tapete et al. 2013; Masini et al. 2016; 
Chapman et al. 2016; Sakai and Olano 2017; Pavelka 
et al. 2018). In spite of these efforts, many geoglyph 
sites have not been adequately recorded until today, 
and few detailed, reliable maps are available.

Geoglyph dating is another issue (Clarkson 1996). 
In spite of promising initial results, attempts of 
chronometric dating that rely on rocks either exposed 
during geoglyph construction (Clarkson and Dorn 
1991; Rink and Bartoll 2005) or covered in the process 
(Greilich and Wagner 2009) have so far largely failed 
to provide archaeologists with sufficiently reliable and 
fine-grained direct dating. Therefore, iconographic 
comparison and cross-dating of associated ceramics 
remain the most important vehicles of geoglyph dating. 
The difficulties involved in geoglyph documentation 
and dating have often hampered the understanding of 
the socio-cultural context in which the geoglyphs were 
conceived, built and used, which in turn affected the 
interpretation of their function and meaning.

In spite of these challenges, since the 1980s 
geoglyph studies in both Peru and Chile, building on 
archaeological, anthropological and scientific evidence, 
have opened up new avenues for geoglyph interpre-
tation. The geoglyphs in both the Nasca basin and the 
Atacama desert are now understood in the context of 
the Andean worldview. According to these studies the 
Nasca geoglyphs fulfilled a crucial role for social or-
ganization and cohesion, while the Atacama geoglyphs 
had an important socio-economic dimension.

In what follows the southern Peruvian geoglyphs 
and the northern Chilean geoglyphs serve as examples 
to discuss the environmental, archaeological, and 

socio-cultural contexts of South American geoglyphs as 
a basis for their interpretation.

2. Major South American geoglyph 
complexes

2.1 Nasca basin, south-central Peru

2.1.1 Environmental, chronological and 
archaeological context
Probably the best-known geoglyph complex in South 
America (and beyond) is located on the pampas of 
Nasca, a vast desert plain of approx. 250 km² bordered 
by the Andean foothills to the east, the Ingenio river 
to the north, and the Nasca river to the southwest 
(figure 1a). Prominent animal figures such as the 
monkey, the spider, the pelican, the whale, the hum-
mingbird and others are located in this area, mainly 
along its northern and southern margins (Aveni 
2000; Eda et al. 2019). Much of the plain´s interior is 
transected by long, straight lines that often converge 
in so-called line centers located on elevated terrain 
(figure 2; Aveni 1990, 2000; Reiche 1993; Ruggles and 
Saunders 2012; Sakai et al. 2014). It is these lines that 
are the most common geoglyph type and predominate 
at many geoglyph sites. Other geometric geoglyphs 
include large trapezoidal or rectangular cleared fields 
(Hawkins 1974; Orefici 2009).

Smaller but similar geoglyph sites are found along 
all the Grande river tributaries, e.g. to the south of the 
monumental site of Cahuachi on the Nasca river, along 
the Ingenio river and around the Palpa alluvial plain 
in the northern part of the drainage (Silverman 1990, 
1993; Silverman and Browne 1991; Lambers 2006; 
Masini et al. 2016). The Nasca basin, wedged between 
the coastal cordillera to the southwest and the Andean 
foothills to the northeast, thus consists of narrow but 
fertile river oases that sustained the ancient popula-
tion, and in-between and above them vast stretches 
of desert that served as ideal drawing grounds for 
geoglyphs. As recent geomorphological and palaeocli-
matic studies have shown (Eitel et al. 2005; Hesse 2008; 
Eitel and Mächtle 2009; Mächtle et al. 2010; Mächtle 
and Eitel 2013), this setting largely prevailed since 
the time of the Early Horizon (800 to 200 BC) and thus 
provided the arid environmental framework for the 
Nasca geoglyph phenomenon.

The geoglyphs in the Nasca region were conceived, 
built and used by the Paracas (800 to 200 BC – Early 
Horizon) and Nasca (200 BC to AD 650 – Early 
Intermediate Period) societies (Silverman and Proulx 

Figure 1 (previous page): South America with the Nasca basin 
in south-central Peru (a) and the Atacama desert in northern 
Chile (b). Both arid regions are situated between the Pacific 
Ocean in the west and the Andes mountain range in the east. 
Map: J. Porck and K. Lambers.
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2002; Reindel 2009; Conlee 2016; Isla 2017). Their 
economy was based on the agricultural use of the 
fertile soils of the river valleys. Due to a slow but 
constant process of aridification and the up-valley shift 
of the eastern desert margin (Eitel et al. 2005; Eitel and 
Mächtle 2009; Mächtle and Eitel 2013; Soβna 2015) 
the use of seasonal rivers and perennial aquifers as 
water sources for field irrigation became ever more 
sophisticated over time (Schreiber and Lancho 2006). 
Ultimately, however, at some point during the Early 
Intermediate Period to Middle Horizon transition 
around AD 700 it failed to provide a sufficient basis 
to sustain the formerly dense population. Water and 
its source, mountains, apparently played important 
roles in the Nasca worldview (Reinhard 1996), as did 
a variety of mythical beings depicted on ceramics, 
textiles, and in some instances in petroglyphs and 
geoglyphs (Silverman and Proulx 2002; Clados 2006; 
Proulx 2006; Carmichael 2016). The highest level of 
political complexity in the Nasca region was reached 

in Early Nasca times (AD 1 to 250), when the whole 
basin shared common cultural traits, and the mon-
umental site of Cahuachi on the Nasca river served 
as a center of ritual activity, if not political power 
(Silverman 1993; Vaughn 2009; Conlee 2016; Orefici 
2016b). Towards the end of the Nasca period, along 
with increasing aridification, the political landscape 
became more fragmented, regional centers arose, and 
a strong external influence became apparent in Nasca 
iconography (Proulx 2006). While some parts of the 
Nasca region saw a considerable demographic decline 
at the beginning of the Middle Horizon (from AD 700 – 
Reindel 2009; Soβna 2015), other parts were clearly 
integrated into the sphere of the highlands-based Wari 
society (Schreiber 1999, 2000; Isla 2001; Conlee 2016). 
Although the Early Intermediate Period to Middle 
Horizon transition (ca AD 700) in the Nasca basin and 
its socio-political, cultural, and environmental para
meters are still poorly understood, it seems clear that it 
brought about the end of the Nasca geoglyph tradition. 
The construction of new geoglyphs ceased completely, 
although geoglyph use may have continued for some 
time in the southern part of the basin (Sakai et al. 2014; 
Sakai and Olano 2017).

2.1.2 The geoglyphs
During the Paracas and Nasca periods, the vast desert 
portions of the Nasca basin were incorporated into 
the social and cultural domain of the valley-based 
society like never before or after. The inhabitants 
of the valleys frequently gathered in the desert for 
geoglyph construction and use, marking the landscape 
at large scale according to their needs. While the 
apparent maze of geoglyphs seen today is the result of 
more than a thousand years of intensive desert use, 
stratigraphic evidence reveals that biomorphic figures 
located on hillsides are among the oldest geoglyphs 
(Lambers 2006, 2012, 2017). Many of them have 
suffered erosion or destruction by human activity 
already since Nasca times. Early geoglyphs include 
birds, felines, and anthropomorphic figures, often 
in groups (figure 3). Among the human figures are 
full-body depictions, some of them with headdresses, 
staffs held in hands, or even trophy heads tied to 
their belts, but also head-only depictions and figures 
featuring human and non-human traits, e.g. snakes 
emerging from body parts. Like later geoglyphs, the 
early figures were made by removing dark stones 
from lighter sediments. But unlike later geoglyphs, 
the removed stones were not just used to mark the 
outlines of the figures, but were also piled up in the 

Figure 2: Linear geoglyphs of various widths converging on 
slightly elevated terrain on Cerro Carapo, to the east of Palpa 
in the Nasca basin, looking south. Photo: K. Lambers.
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interior of the figures to form eyes, mouths, and 
other anatomical features. Their position on sloped 
terrain allowed these early geoglyphs to be seen from 
a distance. Hardly a trace of use is usually associ-
ated with these figures, in marked contrast to later 
geometric geoglyphs on which traces of varied human 
activity abound.

The motifs, style, and topographic setting of these 
early geoglyphs closely resembles petroglyphs, of 
which many are found in the Nasca basin (Nieves 2007; 
Fux et al. 2009; Fux 2012; Orefici 2016a), most of them 
dating to the Paracas period (800 to 200 BC – Early 
Horizon). The geoglyph phenomenon thus seems to 
have evolved out of the older petroglyph tradition by 
transferring common motifs from rock surfaces to the 
nearby ground surface.

Another strand of tradition may have contributed 
to this development. At certain places on the desert 
plateaus in the Palpa region Paracas ceramic vessels 
were deposited on the desert surface in remote 
locations over extended periods of time, an activity 
originally not accompanied by any kind of surface 
markings or structures (Lambers 2012, 2017). While 
the context of this activity is unknown, at some point 
during the Paracas-Nasca transition it seems to have 
been combined with desert surface marking. At that 
point the main purpose of geoglyphs became walking 
upon them, and placing ceramic vessels on, along or 
around them, as evidenced by heavily compacted line 
surfaces and numerous surface finds (Gorka et al. 
2007). Judging from these associated finds, straight 
lines on hillsides and flat plateaus are among the 
oldest geometric geoglyphs, dating to the Late Paracas 
(400 to 200 BC) or Initial Nasca period (200 to 1 BC).

By Early Nasca times (AD 1 to 250), a wide variety 
of new shapes, proportions and motifs of geoglyphs 
had developed, among them different types of lines 
(straight, zigzag, meandering, spiral), trapezoids and 
rectangles, and diverse zoomorphic figures (Lambers 
2006; Sakai and Olano 2017). Most of these new 
geoglyphs were now located on flat terrain on the 
desert plateaus above the valley, on which many new 
geoglyph sites had been opened up (figures 4, 5). New 
geoglyphs often crossed or covered older geoglyphs, 
and existing geoglyphs were frequently enlarged 
or altered, indicating the importance of geoglyph 
construction as a social activity in its own right (as 
opposed to geoglyph use). Many unfinished geoglyphs, 
noticeable through stone heaps awaiting removal on 
partially cleared surfaces, provide additional evidence 
for the frequent construction and remodeling activity 
on geoglyph sites (figure 6). Stone platforms on hills or 
along plateau edges overlooking the valleys commu-
nicated geoglyphs on plateaus with lines fanning out 
over the hillsides. On trapezoids, stone platforms near 
the wide and the narrow ends, sometimes accompa-
nied by wooden posts, served as places for gatherings 
and offerings (figure 4; Reindel et al. 2006).

In terms of variety and quality, Early Nasca was 
clearly the apogee of the Nasca geoglyph tradition. 
During Middle and Late Nasca times (AD 250 to 650), 
new geoglyphs and stone platforms were still built, 
among them some of the largest of which we know 
(figure 5), and activities on geoglyph sites still flour-
ished. However, the formal repertoire was gradually 
reduced to a limited set of geometric lines and trape-
zoids, some sites were abandoned, and no new sites 
were added. The end of the geoglyph tradition is 

Figure 3: Paracas-style 
anthropomorphic geoglyphs 
on a slope near Llipata in the 
Nasca basin, looking north. 
The geoglyphs were restored 
in the early 2000s. Photo: 
Nasca-Palpa Archaeological 
Project, used with permission.
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marked by some ceramic vessels dating to the early 
Middle Horizon that were still placed along lines and 
trapezoids in the old fashion (Lambers 2006).

During the Late Intermediate Period (1000 to 
1450 AD), when parts of the northern Nasca basin 
were resettled from the east during a short period 
of humidification of the local climate (Soβna 2015), 
some settlements were built on top of large geoglyph 

complexes, indicating that by then the geoglyphs 
were no longer valued nor understood. In the 
southern Nasca basin, which probably saw a more 
continuous occupation, associated finds seem to 
indicate a continued use of linear geoglyphs (Sakai 
et al. 2014; Sakai and Olano 2017), although the main 
context may now have been traffic across the pampas 
along the lines.

Figure 4: Typical combination of geometric geoglyphs on a plateau above Llipata in the Nasca basin. A central trapezoid, enlarged at 
least on one occasion, is flanked by parallel lines and crossed by a zig-zag line. Smaller lines, trapezoids and a spiral accompany these 
geoglyphs. Stone platforms are located on both ends of the central trapezoid. Coordinates: WGS84, UTM 18S. Map: K. Lambers.
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2.1.3 Social, cultural and historical context
Concerning the socio-cultural context of the Nasca 
geoglyph tradition, the earliest geoglyphs were clearly 
part of the Paracas symbolic and artistic repertoire. 
Originally Paracas geoglyphs were but one among 
several artistic expressions that were very similar 
in terms of style and motifs, e.g. decorations on 
textiles and ceramics or petroglyphs (Paul 1991). 

The subsequent developments into a prominent 
independent phenomenon during the Initial and 
Early Nasca period (200 BC to AD 250) coincided 
with other important transitional processes, such 
as technological innovation, population growth, 
increasing social complexity, the rise of Cahuachi 
as the socio-cultural capital of the region, the devel-
opment of new art styles etc. during the early Early 

Figure 5: Complex geoglyph 
site on the Pampa de San 
Ignacio to the south of 
Palpa in the Nasca basin, 
looking east. This site is one 
of the largest and densest 
concentrations of geoglyphs in 
the Nasca basin, and at 1.9 km 
length, the central trapezoid is 
the largest known geometric 
geoglyph. Photo: Nasca-Palpa 
Archaeological Project, used 
with permission.

Figure 6: Unfinished geoglyph 
on the Pampa de San Ignacio 
to the south of Palpa in the 
Nasca basin, looking south. 
Unremoved small heaps of 
stones on a partly cleared 
surface are visible in the 
foreground. The border of the 
geoglyph is visible as a sharp 
line in the middle ground 
between the undisturbed 
desert surface and the partly 
cleared area. Other portions 
of this large trapezoid were 
completely cleared. Photo: 
K. Lambers.
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Intermediate Period (Carmichael 2016; Conlee 2016). 
In these dynamic times, geoglyphs emerged as a key 
element of “Nascaness” (Silverman 2002). Since mon-
umental architecture was largely absent, communal 
labor went into geoglyph construction and use. The 
importance of geoglyph visibility stresses the public 
character of the gatherings and ceremonies held 
there (Lambers and Sauerbier 2007, 2009; Vaughn 
et al. 2016). These activities thus might have played an 
important role in the constitution of social groups and 
the negotiation of their position within the society, or 
the role of individuals within these groups (Lambers 
2006, 2012, 2017). Though difficult to judge for a lack 
of reliable maps, the geoglyphs in the Nasca basin 
seem to show little regional variation (just like Nasca 
ceramics), meaning that the cultural concepts behind 
this tradition were shared among the inhabitants of 
the whole basin.

The importance of the geoglyphs for social 
cohesion became evident in Middle and Late Nasca 
times (AD 250 to 650). In spite of the fragmentation 
of the political landscape, the geoglyph tradition 
remained a unifying basin-wide element of Nasca 
culture, its importance being underlined by the fact 
that activities on geoglyph sites went on even when 
nearby settlements were abandoned. The geoglyphs 
thus literally constituted a “common ground” (as aptly 
termed so by P. Clarkson in the English pre-print of 

her 1999 article published in German) for the Nasca 
society during most of its history.

2.2 Atacama desert, northern Chile

2.2.1 Environmental, chronological and 
archaeological context
The Atacama geoglyphs are distributed over a larger 
area than the Nasca geoglyphs, but in lesser density. 
Their iconography is much more diverse, allowing us 
to distinguish a variety of local styles. While geoglyphs 
in the Nasca region were never far removed from 
settlements, many Atacama geoglyphs are located in 
uninhabitable stretches of desert. However, they were 
often associated with ephemeral camp sites pertaining 
to caravans crossing the desert between the Pacific 
coast and the Andean highlands, two more densely 
populated regions with access to different resources. 
The northern Chilean geoglyphs are found between 
the Lluta valley in the north and the Loa valley in the 
south (figure 1b), with minor sites beyond these limits. 
The central and southern portion of this region is the 
Tamarugal pampa, a vast and hyperarid stretch of 
desert between the coastal cordillera to the west and 
the Andean foothills to the east. Within this region, 
most of the geoglyphs are located either along the 
dry valleys or the few rivers crossing the pampa, or 
on isolated hills in the midst of the desert, the most 

Figure 7: Anthropomorphic 
geoglyph on the slopes of 
Cerro Unitá, looking north-
east. The figure measures 
ca 90 m from head to toe 
and is accompanied by other 
geoglyphs. It is the biggest 
human figure known to have 
been produced in prehistory. 
Photo: P. Bahn, used with 
permission.
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famous of which is Cerro Unitá featuring the largest 
known anthropomorphic geoglyph (figure 7).

In the southern portion of the Tamarugal pampa 
there are several large salt pans. To the east, the 
western cordillera of the Andes reaches elevations of 
around 6000 m.a.s.l. While the Atacama is quite active 
in tectonic terms, its arid climate has remained rather 
stable for a long time, with variations through time 
mainly affecting the sparsely populated river oases. 
The general scarcity of water below 3500 m.a.s.l. – i.e., 
in the area with geoglyphs – seems to have been a per-
sistent environmental feature over the last 5000 years 
(Grosjean and Núñez 1994; Seyfried et al. 1998; Santoro 
et al. 2017), thus creating the desertic conditions that 
were a prerequisite for geoglyph making and use.

Due to such inhospitable conditions, human popu-
lation was always sparse and restricted to sites along 
the desert margins (Rivera 2008). However, the interior 
of the desert is not devoid of archaeological relics. A 
dense network of ancient paths crossing the Tamarugal 
pampa is accompanied by remains of ephemeral camp 
sites such as makeshift shelters, fire places, simple 
corrals, and occasional burials (Núñez 1976; Briones 
et al. 2005; Pimentel et al. 2017). This inter-nodal 
network of mobility and exchange has been the focus 
of much recent research (e.g., Nuñez and Nielsen 2011; 
Berenguer and Pimentel 2017; Nielsen et al. 2019). 
While most of the scarce finds associated with these 

camp sites date to the period of Regional Developments 
(AD 900 to 1450; Berenguer 2004; Valenzuela et al. 
2011; Nielsen et al. 2019), there is evidence of extensive 
interchange with the highlands since at least Tiwanaku 
times (AD 300 to 1100; Rivera 2008), and radiocarbon 
dating of organic materials from some camp sites even 
resulted in much earlier dates (Briones et al. 2005; 
Nielsen 2013; Pimentel et al. 2017). The paths and 
camps are generally understood as vestiges of llama 
caravans regularly crossing the desert over many 
centuries. This interpretation is supported by materials 
associated with the camps, such as ceramics, stone 
tools, fish bones, sea shells, minerals, semiprecious 
stones, and metals, most of which originate outside 
the desert. The Pacific seashore to the west and the 
Andean highlands to the east seem to have constituted 
the end points of trade routes crossing the Tamarugal 
pampa (Ross et al. 2008).

2.2.2 The geoglyphs
The Atacama geoglyphs are frequently found along 
the mentioned paths (figure 8), and often close to 
camps. Most geoglyphs occupy sloped terrain such 
as hillsides or valley slopes, a position that renders 
them easily visible from the surrounding terrain 
(Valenzuela et al. 2011; Nuñez and Briones 2017). 
Some geoglyphs occur in isolation, but most of them 
are grouped in complexes that may contain up to 80 

Figure 8: Anthropomorphic 
geoglyphs in the Lluta 
style and other biomorphic 
geoglyphs above a trail 
in the Lluta valley. Photo: 
D. Valenzuela, originally 
published by Ross et al. (2008: 
fig. 7), used with permission.
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drawings (Briones 2006). While the basic method of 
geoglyph marking was the same as in Nasca – namely, 
the removal of dark stones from a lighter sandy layer 
beneath, and their re-deposition in another place – a 
more varied application of this method and a wide 
variety of motifs resulted in a much greater formal 
diversity of geoglyphs.

Some of the more naturalistic anthropomorphic 
figures feature headdresses, garments, and objects 
held in hands. Others are engaged in different kinds of 
activity, e.g. dancing or jumping, or are shown together 

with llamas (figures 8, 10). Some anthropomorphic 
figures are depicted in heavily reduced, abstract 
fashions that show some regional variation, allowing 
the identification of different iconographic styles such 
as Lluta and Pintados (figures 8, 9; Briones 2006). 
This has led some researchers to suggest that even 
purely geometric motifs such as the common stepped 
rhombus pattern may be understood as stylized 
human figures as well (Briones et al. 2005). Other 
geometric forms include circles, crosses, triangles, 
stepped patterns, and arrows. Among the zoomor-

Figure 9: Anthropomorphic 
figures in the Pintados style on 
the slopes of Cerro Pintados, 
near Pica. Photo: P. Bahn, used 
with permission.

Figure 10: Geoglyph panel 
showing a llama herd and 
herders near Tiliviche. Photo: P. 
Bahn, used with permission.
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phic figures, groups of llamas are the most common 
motif, ranging from single llamas to pairs of llamas 
facing each other to whole herds of llamas (figure 10), 
sometimes depicted in single file as in a caravan. Other 
motifs include animals living in the desert (lizards, 
foxes, serpents), in the sea (dolphins, sharks), along the 
whole caravan route (dogs, birds) or even somewhere 
around the far end of the routes beyond the mountains 
(monkeys). These motifs, most of which also appear in 
petroglyphs (e.g., Valenzuela et al. 2019) clearly demon-
strate the far-flung connections of the people travelling 
along these routes.

Contrary to the Nasca geoglyphs, superimpositions 
are rare among the Atacama geoglyphs, such that no 
clear sequence of motifs can be deduced from strati-
graphic evidence. Compared to the Nasca geoglyphs, 
the Atacama geoglyphs occur less often on flat terrain, 
are usually much smaller, and encompass much less 
lines and cleared areas. This strengthens the notion 
that the Atacama geoglyphs were mainly meant to be 
seen from a distance, not to be walked upon.

2.2.3 Social, cultural, and historical context
The close association of paths, camp sites, and 
geoglyphs (as well as petroglyphs) clearly indicates 
that geoglyphs were made and seen by people crossing 
the Tamarugal pampa in caravans. Trade relations 
between the coast, the valleys and the highlands seem 
to have existed at least since Tiwanaku times, if not 
much earlier (see above). They allowed an exchange of 

goods like marine resources, minerals, and agricultural 
products between different ecological zones, some of 
which were depicted in geoglyphs and petroglyphs 
(Ross et al. 2008; Valenzuela et al. 2015). This trade 
simultaneously enabled a constant flow of people and 
ideas along the path network (Nuñez and Nielsen 2011; 
Nielsen et al. 2019). Consequently, the iconography of 
the Atacama geoglyphs shows clear Andean traits, and 
certain geoglyph styles and motifs are also present in 
other spatial and temporal contexts as well as in other 
media (ceramics, textiles).

Generally, the Atacama geoglyphs seem to have 
served as landmarks indicating the course of the 
trade route. Some geoglyphs may have marked places 
of resting stations, water sources, exchange, rituals 
etc. (Nuñez and Briones 2017; Valenzuela et al. 2019). 
But, this is unlikely to have been their sole function, 
as paths through the desert are easily visible, and 
knowledge about trade routes was probably deeply 
rooted among the people involved in caravan traffic. 
Furthermore, the great variety of motifs (figure 11) 
indicates additional meanings and functions.

There has been some debate whether in prehistoric 
times caravan traffic was part of a transhumance 
economy in which a single society controlled economic 
resources in different ecological niches along such 
routes, or rather a means of inter-societal trade 
relations (Núñez and Dillehay 1995; Berenguer 2004; 
Nielsen 2013; Nielsen et al. 2019). In either scenario, 
which are not mutually exclusive, certain geoglyph 

Figure 11: Geoglyph panel 
showing a variety of geometric 
and biomorphic geoglyphs on 
a slope at Cerro Pintados, near 
Pica. Photo: P. Bahn, used with 
permission.
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(and petroglyph) types and motifs may have repre-
sented particular ethnic or social groups involved 
in caravan traffic (Briones 2006), possibly serving as 
symbolic placeholders for such groups during their 
temporary absence from a given place (Jensen 2003) 
or marking their access to certain resources (Nuñez 
and Briones 2017; Nielsen et al. 2019). The geoglyphs 
evidently had an important symbolic dimension, but 
we will never fully understand the specific meaning of 
particular geoglyphs panels with their unique mix of 
depictions of real-world objects, biomorphic figures, 
some of which featured super-natural elements, and 
geometric motifs (figure 11). While caravan traffic 
in northern Chile persisted well into the 20th century 
(Núñez 1976; Clarkson and Briones 2001), the Atacama 
geoglyph tradition essentially ended during the Contact 
Period (AD 1540 to 1550; Briones 2006), so there is no 
ethnographic evidence for the interpretation of par-
ticular geoglyph sites.

3. Constants and variations in South 
American geoglyphs
As the discussion of the contexts of the Nasca and 
Atacama geoglyphs has shown, both can best be un-
derstood in their socio-cultural context. The group 
rituals on large geoglyph sites in Nasca were markedly 
different from the caravan traffic through the Atacama 
desert. In terms of formal repertoire, context, and 
function, the Nasca and the Atacama geoglyphs 
seem to have little in common. This is true for their 
chronological placement as well. While the apogee 
of the Nasca geoglyphs occurred during the Early 
Intermediate Period (200 BC to AD 650), the Atacama 
geoglyphs flourished in the period of Regional 
Developments (AD 900 to 1450). Thus, the heyday of 
the Chilean geoglyph tradition occurred when the 
Peruvian geoglyph tradition had essentially ended.

However, in both regions the earliest geoglyphs 
date to at least 400 BC, if not considerably earlier, and 
show close resemblance in terms of origin, motifs, 
topographic contexts, and function as landmarks. 
While there is no evidence for a direct link between 
these regional developments, both can be understood 
in a broader Andean framework of cultural concepts 
and traditions. The marking of the landscape through 
physical signs on the ground has a long history in the 
Andes that culminated in the famed ceques – physical 
and imaginary straight lines radiating out from 
the Inka capital of Cuzco and structuring the ritual 
landscape that surrounded it (Bauer 2000) – and 
derived spatial markers described in ethnographic 

sources (Aveni 1990). Even though both geoglyph 
traditions took on quite different directions from their 
shared conceptual origin, two important common 
traits persisted: movement and visibility.

In both regions, geoglyphs were seen and used 
by people moving through the desert. In Nasca this 
movement occurred in large parts upon the geoglyphs, 
its direction and scope directed by them, whereas 
in the Atacama people passed by the geoglyph sites 
while travelling through the desert. Geoglyphs thus 
had a strong dynamic dimension of which they today 
seem largely devoid. Except during their construc-
tion, neither in Nasca nor in the Atacama were the 
geoglyphs occupied over long periods of time; rather, 
they were briefly visited and then left alone until the 
next visit. During these visits, rituals were certainly 
held on the Nasca geoglyphs, and probably near the 
Atacama geoglyphs as well. The geoglyphs, placed in 
an inhospitable and extreme environment, were thus 
experienced in a strong and intense yet rather short-
lived fashion. Whatever their symbolic meaning, its 
effect was certainly intensified by these circumstances.

Another common trait is geoglyph visibility. In 
the Atacama, the sloped terrain on which the large 
majority of geoglyphs was placed ensured visibility 
from the surrounding terrain, even though not all 
details may have been discernable due to a low 
viewing angle. The repetitive and thus highly recog-
nizable motifs were probably understood even if 
only parts of them could actually be discerned. The 
Atacama geoglyphs were thus clearly conceived in 
relation to observers. The same is true for the Nasca 
geoglyphs, although in a different way. For a long 
time, the view from the Nasca geoglyphs on their 
environment was one of their most discussed aspects. 
The geoglyphs were understood as visual markers of 
points on the horizon where celestial bodies rose, set, 
or passed their zenith at important calendar dates 
(Reiche 1993). Several independent tests found that 
the orientation of the large majority of geoglyphs 
cannot be accounted for by this hypothesis (Hawkins 
1974; Aveni 1990). A more recent study looking for 
orientations of geoglyphs to mountain tops, which 
were likely regarded as sources of water and seats 
of deities (Reinhard 1996), likewise yielded negative 
results (Lambers and Sauerbier 2007, 2009). But a 
clear pattern emerges when one reverses the viewing 
direction to look on the geoglyphs. As GIS-based spatial 
analyses have shown, most of the Palpa geoglyphs 
in the northern part of the Nasca basin were clearly 
placed in such a way that they could easily be seen 
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from the surrounding terrain (Lambers 2006; Lambers 
and Sauerbier 2007, 2009). Thus, just like in the 
Atacama desert the Nasca geoglyphs were meant to 
be seen. However, considering the overwhelming 
evidence of group rituals on geoglyph sites, it is 
plausible to assume that it was these rituals, and the 
people involved in them, that were the main focus of 
attention, rather than the geoglyphs themselves.

Both shared aspects, movement and visibility, 
remind us that geoglyphs can only be understood 
in their socio-cultural context (Rodríguez 1999; 
Valenzuela et al. 2014). Our modern notion of both the 
Nasca and the Atacama geoglyphs is heavily shaped by 
(aerial) images of an empty and uninhabitable desert 
environment in which the geoglyphs are located in 
apparent isolation. But two important elements are 
missing in this picture: the people who went out into 
the desert to construct and use the geoglyphs, and 
the recurring activities taking place on or around 
geoglyph sites. As the examples from Peru and Chile 
have shown, this context is crucial for an understand-
ing of the South American geoglyphs. It illustrates the 
varied and complex ways in which ancient societies 
interacted with their arid environment, transforming 
it according to their concepts and needs, the traces of 
which can be appreciated to the present day.

Acknowledgements
I wish to express my gratitude to Corrie Bakels and the 
APL editors for their insightful comments on earlier 
versions of the manuscript, to Anna Dowden-Williams 
for her skillful proofreading of the text, and to Lena 
Lambers and Joanne Porck for their invaluable help 
with the illustrations. Furthermore I am grateful to 
Paul Bahn, Markus Reindel and Daniela Valenzuela for 
their generous permission to reproduce photos from 
their archives or publications in this article.

References
Aveni, A.F. (ed) 1990. The lines of Nazca, Philadelphia 

(Memoirs of the American Philosophical Society 
183).

Aveni, A.F. 2000. Between the lines: The mystery of 
the giant ground drawings of ancient Nasca, Peru, 
Austin.

Bauer, B.S. 2000. El espacio sagrado de los Incas: el 
sistema de ceques del Cuzco, Cusco (Archivos de 
Historia Andina 33).

Berenguer, J. 2004. Caravanas, interacción y cambio en 
el desierto de Atacama, Santiago de Chile.

Berenguer, J. and G. Pimentel 2017. Introducción al 
estudio de los espacios internodales y su aporte a la 
historia, naturaleza y dinámica de las ocupaciones 
humanas en zonas áridas, Estudios Atacameños 56, 
3‑11. DOI: 10.4067/S0718‑10432017000300001.

Bikoulis, P., F. Gonzalez-Macqueen, G. Spence-Morrow, 
S. Bautista, W. Yepez Alvarez and J. Jennings 2018. 
Ancient pathways and geoglyphs in the Sihuas 
valley of southern Peru, Antiquity 92, 1377‑1391. 
DOI: 10.15184/aqy.2018.197.

Briones, L. 2006. The geoglyphs of the north 
Chilean desert: An archaeological and artistic 
perspective, Antiquity 80, 9‑24. DOI: 10.1017/
S0003598X00093224.

Briones, L., L. Núñez and V.G. Standen 2005. Geoglifos 
y tráfico prehispánico de caravanas de llamas en el 
desierto de Atacama (norte de Chile), Chungará 37, 
195‑223. DOI: 10.4067/S0717‑73562005000200007.

Carmichael, P. 2016. Nasca origins and Paracas 
progenitors, Ñawpa Pacha 36, 53‑94. DOI: 
10.1080/00776297.2016.1239874.

Chapman, B.D., D.C. Comer, J.A. Isla and H. Silverman 
2016. The measurement by airborne synthetic 
aperture radar (ASAR) of disturbance within the 
Nasca world heritage site, Conservation and Man-
agement of Archaeological Sites 17, 270‑286. DOI: 
10.1080/13505033.2015.1129801.

Clarkson, P.B. 1996. Técnicas en la determinación de 
las edades cronológicas de geoglifos, Chungará 28, 
419‑460.

Clarkson, P.B. 1999. Geoglyphen als Artefakte, Geo-
glyphen als Erfahrung – Bodenzeichnungen auf 
dem amerikanischen Kontinent. In: J. Rickenbach 
(ed), Nasca: Geheimnisvolle Zeichen im alten Peru, 
Zurich, 165‑175.

Clarkson, P.B. and L. Briones 2001. Geoglifos, senderos 
y etnoarqueología de caravanas en el desierto 
chileno, Boletín del Museo Chileno de Arte Preco-
lombino 8, 35‑45.

Clarkson, P.B. and R.I. Dorn 1991. Nuevos datos 
relativos a la antigüedad de los geoglifos y pukios 
de Nazca, Perú, Boletín de Lima 78, 33‑47.

Clados, C. 2006. Neue Erkenntnisse zur Ikonogra-
phie der Geoglyphen von Nazca, Ethnogra-
phisch-Archäologische Zeitschrift 47, 299‑324.

Conlee, C.A. 2016. Beyond the Nasca lines: Ancient life at 
La Tiza in the Peruvian desert, Gainesville.

Eda, M., T. Yamasaki and M. Sakai 2019. Identify-
ing the bird figures of the Nasca pampas: An 
ornithological perspective, Journal of Archaeo



102 ANALECTA PRAEHISTORICA LEIDENSIA 50

logical Science: Reports 26, 101875. DOI: 10.1016/j.
jasrep.2019.101875.

Eitel, B., S. Hecht, B. Mächtle, G. Schukraft, A. Kadereit, 
G.A. Wagner, B. Kromer, I. Unkel and M. Reindel 
2005. Geoarchaeological evidence from desert loess 
in the Nazca-Palpa region, southern Peru: Paleoen-
vironmental changes and their impact on pre-Co-
lumbian cultures, Archaeometry 47, 137‑158. DOI: 
10.1111/j.1475‑4754.2005.00193.x.

Eitel, B. and B. Mächtle 2009. Man and environment 
in the eastern Atacama desert (southern Peru): 
Holocene climate changes and their impact 
on pre-Columbian cultures. In: M. Reindel and 
G.A. Wagner (eds), New technologies for ar-
chaeology: Multidisciplinary investigations in 
Palpa and Nasca, Peru, Heidelberg, 17‑37. DOI: 
10.1007/978‑3-540‑87438‑6_2.

Fux, P., M. Sauerbier, T. Kersten, M. Lindstädt and H. 
Eisenbeiss 2009. Perspectives and contrasts: Doc-
umentation and interpretation of the petroglyphs 
of Chichictara using terrestrial laser scanning 
and image-based 3D modeling. In: M. Reindel 
and G.A. Wagner (eds), New technologies for ar-
chaeology: Multidisciplinary investigations in 
Palpa and Nasca, Peru, Heidelberg, 359‑377. DOI: 
10.1007/978‑3-540‑87438‑6_21.

Fux, P. 2012. The petroglyphs of Chichictara, Palpa, 
Peru: Documentation and interpretation using 
terrestrial laser scanning and image-based 3D 
modelling, Zeitschrift für Archäologie Außer
europäischer Kulturen 4, 127‑205.

Gorka, T., J. Fassbinder and K. Lambers 2007. Magneto-
metry on the geoglyphs of Palpa and Nasca (Peru), 
Studijné Zvesti 41 (Special theme: Archaeological 
prospection), 176‑179.

Greilich, S. and G.A. Wagner 2009. Light thrown 
on history – The dating of stone surfaces at the 
geoglyphs of Palpa using optically stimulated lu-
minescence. In: M. Reindel and G.A. Wagner (eds), 
New technologies for archaeology: Multidisciplinary 
investigations in Palpa and Nasca, Peru, Heidelberg, 
271‑283. DOI: 10.1007/978‑3-540‑87438‑6_16.

Grosjean, M. and L. Núñez 1994. Lateglacial, Early and 
Middle Holocene environments, human occupa-
tion, and resource use in the Atacama (northern 
Chile), Geoarchaeology 9, 271‑286. DOI: 10.1002/
gea.3340090402.

Hanzalová, K. and K. Pavelka 2013. Map of Nasca 
geoglyphs, International Archives of the Photo-
grammetry, Remote Sensing and Spatial Infor-

mation Sciences XL-5/W2, 309‑311. DOI: 10.5194/
isprsarchives-XL-5-W2‑309‑2013.

Hawkins, G.S. 1974. Prehistoric desert markings in 
Peru. In: P.H. Oehser (ed), National Geographic 
Society research reports 1967, Washington D.C., 
117‑144.

Hesse, R. 2008. Fluvial dynamics and cultural landscape 
evolution in the Rio Grande de Nazca drainage basin, 
southern Peru, Oxford (BAR International Series 
1787).

Isla, J. 2001. Wari en Palpa y Nasca: perspectivas desde 
el punto de vista funerario, Boletín de Arqueología 
PUCP 5, 555‑584.

Isla, J. 2017. Nasca: cultura y sociedad en la costa sur 
del Perú. In: R. Vega-Centeno (ed), Repensar el 
antiguo Perú: aportes desde la arqueología, Lima, 
238‑274.

Jensen, D. 2003. Geoglyphs and GIS: Modeling trans
humance in northern Chile. In: M. Doerr and A. 
Sarris (eds), The digital heritage of archaeology: 
Proceedings of the 30th Computer Applications and 
Quantitative Methods in Archaeology conference, 
Heraklion, Crete, April 2002, Athens, 179‑184. DOI: 
10.15496/publikation-3219.

Lambers, K. 2006. The geoglyphs of Palpa, Peru: Docu-
mentation, analysis, and interpretation, Aichwald 
(Forschungen zur Archäologie Außereuropäischer 
Kulturen 2).

Lambers, K. 2012. Von Bildern zu Bühnen: Die Geo-
glyphen von Palpa und Nasca (Süd-Peru) in ihrem 
räumlichen und sozialen Kontext. In: O. Dally, 
S. Moraw and H. Ziemssen (eds), Bild – Raum – 
Handlung: Perspektiven der Archäologie, Berlin, 
47‑68. DOI: 10.1515/9783110266344.47.

Lambers, K. 2017. Los geoglifos: imágenes y escenarios 
en el desierto de Nazca y Palpa / The geoglyphs: 
Images and settings in the desert of Nazca and 
Palpa. In: C. Pardo and P. Fux (eds), Nasca, Lima, 
112‑123, 363‑366.

Lambers, K. and M. Sauerbier 2007. A fresh view on 
the Nasca lines: Investigating geoglyph visibility in 
Palpa (Ica, Peru). In: J.T. Clark and E.M. Hagemeister 
(eds), Digital discovery: Exploring new frontiers in 
human heritage. Computer applications and quan-
titative methods in archaeology. Proceedings of the 
34th conference, Fargo, United States, April 2006, 
Budapest, 215‑225. DOI: 10.15496/publikation-2774.

Lambers, K. and M. Sauerbier 2009. Context matters: 
GIS-based spatial analysis of the Nasca geoglyphs 
of Palpa. In: M. Reindel and G.A. Wagner (eds), 



103K. Lambers – Walking and marking the desert

New technologies for archaeology: Multidisciplinary 
investigations in Palpa and Nasca, Peru, Heidelberg, 
321‑338. DOI: 10.1007/978‑3-540‑87438‑6_19.

Mächtle, B. and B. Eitel 2013. Fragile landscapes, fragile 
civilizations – How climate determined societies in 
the pre-Columbian south Peruvian Andes, Catena 
103, 62‑73. DOI: 10.1016/j.catena.2012.01.012.

Masini, N., G. Orefici, M. Danese, A. Pecci, M. Scavone 
and R. Lasaponara 2016. Cahuachi and Pampa de 
Atarco: Towards greater comprehension of Nasca 
geoglyphs. In: R. Lasaponara, N. Masini and G. 
Orefici (eds), The ancient Nasca world: New insights 
from science and archaeology, Cham, 239‑278. DOI: 
10.1007/978‑3-319‑47052‑8_12.

Nielsen, A.E. 2013. Circulating objects and the consti-
tution of south Andean society (500 BC – AD 1550). 
In: K.G. Hirth and J. Pillsbury (eds), Merchants, 
markets, and exchange in the pre-Columbian world, 
Washington D.C., 389‑418.

Nielsen, A.E., J. Berenguer and G. Pimentel 2019. In-
ter-nodal archaeology, mobility, and circulation 
in the Andes of Capricorn during the Late Inter-
mediate Period (AD 1000‑1450), Quaternary Inter
national, 2019. DOI: 10.1016/j.quaint.2018.09.044.

Nieves, A.C. 2007. Between the river and the pampa: A 
contextual approach to the rock art of the Nasca 
valley (Grande river system, department of Ica, 
Peru), Austin (unpublished Ph.D. thesis, University 
of Texas at Austin).

Núñez, L. 1976. Geoglifos y tráfico de caravanas en el 
desierto chileno. In: Homenaje al Dr. Gustavo Le 
Paige, S.J., Antofagasta, 147‑201.

Núñez, L. and T. Dillehay 1995. Movilidad giratoria, 
armonía social y desarrollo en los Andes meridio
nales: patrones de tráfico e interacción económica, 
2nd ed., Antofagasta.

Núñez, L. and A.E. Nielsen (eds) 2011. En ruta: arque-
ología, historia y etnografía del tráfico sur andino, 
Córdoba.

Núñez, L. and L. Briones 2017. Tráfico e inter
acción entre el oasis de Pica y la costa arreica 
en el desierto Tarapaqueño (norte de Chile), 
Estudios Atacameños 56, 133‑161. DOI: 10.4067/
S0718‑10432017000300006.

Orefici, G. 2009. Los geoglifos: espacios abiertos y cere-
monias colectivas / The geoglyphs: Open spaces and 
collective ceremonies. In: G. Orefici (ed.), Nasca – El 
desierto de los dioses de Cahuachi / The desert of the 
Cahuachi divinities, Lima, 92‑111.

Orefici, G. 2016a. Petroglyphic images and the sacred 
valleys. In: R. Lasaponara, N. Masini and G. Orefici 
(eds), The ancient Nasca world: New insights from 
science and archaeology, Cham, 197‑215. DOI: 
10.1007/978‑3-319‑47052‑8_10.

Orefici, G. 2016b. The ceremonial center of Cahuachi: 
Its origins and evolution. In: R. Lasaponara, N. 
Masini and G. Orefici (eds), The ancient Nasca 
world: New insights from science and archaeology, 
Cham, 329‑342. DOI: 10.1007/978‑3-319‑47052‑8_14.

Pärssinen, M., D. Schaan and A. Ranzi 2009. Pre-Colum-
bian geometric earthworks in the upper Purús: A 
complex society in the upper Amazon, Antiquity 83, 
1084‑1095. DOI: 10.1017/S0003598X00099373.

Paul, A. (ed) 1991. Paracas art and architecture: Object 
and context in south coastal Peru, Iowa City.

Pavelka, K., J. Šedina and E. Matoušková 2018. High 
resolution drone surveying of the Pista geoglyph 
in Palpa, Peru, Geosciences 8, 479. DOI: 10.3390/
geosciences8120479.

Pimentel, G., M. Ugarte, F. Gallardo, J.F. Blanco and 
C. Montero 2017. Chug-Chug en el contexto de la 
movilidad internodal prehispánica en el desierto de 
Atacama, Chile, Chungará 49, 483‑510. DOI: 10.4067/
S0717‑73562017005000102.

Proulx, D. 2006. A sourcebook of Nasca ceramic icono
graphy: Reading a culture through its art, Iowa City.

Reiche, M. 1993. Contribuciones a la geometría y as-
tronomía en el antiguo Perú, Lima.

Reindel, M. 2009. Life at the edge of the desert – Ar-
chaeological reconstruction of the settlement 
history in the valley of Palpa, Peru. In: M. Reindel 
and G.A. Wagner (eds), New technologies for ar-
chaeology: Multidisciplinary investigations in 
Palpa and Nasca, Peru, Heidelberg, 439‑461. DOI: 
10.1007/978‑3-540‑87438‑6_25.

Reindel, M., J. Isla and K. Lambers 2006. Altares en 
el desierto: las estructuras de piedra sobre los 
geoglifos Nasca en Palpa, Arqueología y Sociedad 17, 
179‑222.

Reinhard, J. 1996. The Nazca lines: A new perspective on 
their origin and meaning, 6th ed., Lima.

Rink, W.J. and J. Bartoll 2005. Dating the geometric 
Nasca lines in the Peruvian desert, Antiquity 79, 
390‑401. DOI: 10.1017/S0003598X00114176.

Rivera, M.A. 2008. The archaeology of northern Chile. 
In: H. Silverman and W.H. Isbell (eds), Handbook 
of South American archaeology, New York, 963‑977. 
DOI: 10.1007/978‑0-387‑74907‑5_48.



104 ANALECTA PRAEHISTORICA LEIDENSIA 50

Rodríguez, A. 1999. Los campos de geoglifos en la costa 
central del Perú, Lima.

Ross, J., D. Valenzuela, M.I. Hernández, L. Briones and 
C.M. Santoro 2008. More than the motifs: The ar-
chaeological analysis of rock art in arid regions of 
the southern hemisphere, Chungará 40, 273‑294.

Ruggles, C. and N.J. Saunders 2012. Desert labyrinth: 
Lines, landscape and meaning at Nazca, 
Peru, Antiquity 86, 1126‑1140. DOI: 10.1017/
S0003598X00048298.

Sakai, M. and J. Olano 2017. Líneas y figuras de la 
pampa de Nazca / Lines and figures of the Pampa 
de Nazca. In: C. Pardo and P. Fux (eds), Nasca, Lima, 
124‑131, 366‑368.

Sakai, M., J. Olano, Y. Matsumoto and H. Takahashi 
2014. Centros de líneas y cerámica en las pampas de 
Nasca, Perú, 2010, Yamagata.

Santoro, C.M., J.M. Capriles, E.M. Gayo, M.E. de Porras, 
A. Maldonado, V.G. Standen, C. Latorre, V. Castro, 
D. Angelo, V. McRostie, M. Uribe, D. Valenzuela, P.C. 
Ugalde and P.A. Marquet 2017. Continuities and 
discontinuities in the socio-environmental systems 
of the Atacama desert during the last 13,000 years, 
Journal of Anthropological Archaeology 46, 28‑39. 
DOI: 10.1016/j.jaa.2016.08.006.

Schreiber, K. 1999. Regional approaches to the study of 
prehistoric empires: Examples from Ayacucho and 
Nasca, Peru. In: B.R. Billmann and G.M. Feinman 
(eds), Settlement pattern studies in the Americas – 
Fifty years since Virú, Washington D.C., 160‑171.

Schreiber, K. 2000. Los Wari en su contexto local: Nasca 
y Sodondo, Boletín de Arqueología PUCP 4, 425‑447.

Schreiber, K. and J. Lancho 2006. Aguas en el desierto: 
los puquios de Nasca, Lima.

Seyfried, H., G. Worrier, D. Uhlig, I. Kohler and C. Calvo 
1998. Introducción a la geología y morfología de los 
Andes en el norte de Chile, Chungará 30, 7‑39. DOI: 
10.4067/S0717‑73561998000100002.

Silverman, H. 1990. Beyond the pampa: The geoglyphs 
in the valleys of Nazca, National Geographic 
Research 6, 435‑456.

Silverman, H. 1993. Cahuachi in the ancient Nasca 
world, Iowa City.

Silverman, H. 2002. Nasca settlement and society on 
the hundredth anniversary of Uhle´s discovery of 
the Nasca style. In: W.H. Isbell and H. Silverman 
(eds), Andean archaeology I: Variations in socio-
political organization, New York, 121‑158. DOI: 
10.1007/978‑1-4615‑0639‑3_5.

Silverman, H. and D. Browne 1991. New evidence for 
the date of the Nazca lines, Antiquity 65, 208‑220. 
DOI: 10.1017/S0003598X00079667.

Silverman, H. and D. Proulx 2002. The Nasca, Malden.
Soßna, V. 2015. Climate and settlement in southern Peru: 

The northern Río Grande de Nasca drainage between 
1500 BCE and 1532 CE, Wiesbaden (Forschungen 
zur Archäologie Außereuropäischer Kulturen 13).

Stanish, C. and H. Tantaleán 2018. The Chincha 
lines. Ñawpa Pacha 38, 77‑101. DOI: 
10.1080/00776297.2018.1444949.

Tapete, D., F. Signa, N. Masini and R. Lasaponara 2013. 
Prospection and monitoring of the archaeological 
heritage of Nasca, Peru, with ENVISAT ASAR, Ar-
chaeological Prospection 20, 133‑147. DOI: 10.1002/
arp.1449.

Valenzuela, D. and P.B. Clarkson 2018. Geoglyphs. In: 
C. Smith (ed), Encyclopedia of global archaeology, 
Cham. DOI: 10.1007/978‑3-319‑51726‑1.

Valenzuela, D., C.M. Santoro and L. Briones 2011. Arte 
rupestre, tráfico caravanero e interacción social: 
cuatro modalidades en el ámbito exorreico de los 
valles occidentales, norte de Chile (períodos Inter-
medio Tardío y Tardío, ca. 1000‑1535 d.C.). In: L. 
Núñez and A.E. Nielsen (eds), En ruta: arqueología, 
historia y etnografía del tráfico sur andino, Córdoba, 
199‑245.

Valenzuela, D., M. Sepúlveda, C.M. Santoro and I. 
Montt 2014. Arte rupestre, estilo y cronología: la 
necesidad de un contexto histórico para las mani-
festaciones rupestres en costa y valles del extremo 
norte de Chile, Intersciencia 39, 444‑449.

Valenzuela, D., C.M. Santoro, J.M. Capriles, M. José 
Quinteros, R. Peredo, E.M. Gayo, I. Montt and 
M. Sepúlveda 2015. Consumption of animals 
beyond diet in the Atacama desert, northern Chile 
(13,000‑410 BP): Comparing rock art motifs and 
archaeofaunal records, Journal of Anthropological 
Archaeology 40, 250‑265. DOI: 10.1016/ 
j.jaa.2015.09.004.

Valenzuela, D., I. Cartajena, C.M. Santoro, V. Castro and 
E.M. Gayo 2019. Andean caravan ceremonialism in 
the lowlands of the Atacama desert: The Cruces de 
Molinos archaeological site, northern Chile, Quater-
nary International 533, 37-47. DOI: 10.1016/ 
j.quaint.2018.09.016.

Vaughn, K.J. 2009. The ancient Andean village: Marcaya 
in prehispanic Nasca, Tucson.



105K. Lambers – Walking and marking the desert

Vaughn, K.J., C.A. Conlee, V. Whalen and H. Van 
Gijseghem 2016. Plazas and communal space 
in Nasca: Changing patterns of public ritual 
through the Formative and Early Intermedi-
ate periods (800 B.C.- A.D. 650) on the south 
coast of Peru, Ñawpa Pacha 36, 111‑138. DOI: 
10.1080/00776297.2016.1239800.

Watling, J., J. Iriarte, F.E. Mayle, D. Schaan, L.C.R. 
Pessenda, N.J. Loader, F.A. Street-Perrott, R.E. 
Dickau, A. Damasceno and A. Ranzi 2017. 
Impact of pre-Columbian “geoglyph” builders on 
Amazonian forests, Proceedings of the National 
Academy of Sciences 114, 1868‑1873. DOI: 10.1073/
pnas.1614359114.



9 789088 909061

ISBN 978-90-8890-906-1

ISBN: 978-90-8890-906-1

50

50

ANALECTA 
PRAEHISTORICA 

LEIDENSIA

This volume is themed around the interdependent 
relationship between humans and the environment, 
an important topic in the work of Corrie Bakels. How 
do environmental constraints and opportunities 
influence human behaviour and what is the human 
impact on the ecology and appearance of the 
landscape? And what can archaeological knowledge 
contribute to the current discussions about the 
use, arrangement and depletion of our (local) 
environment? 

VICTOR KLINKENBERG, ROOS VAN OOSTEN 
AND CAROL VAN DRIEL-MURRAY

ANALECTA
PRAEHISTORICA

LEIDENSIA50
edited by

A HUM
AN

 EN
VIRO

N
M

EN
T: STUDIES IN

 HO
N

O
UR O

F 20 YEARS 
AN

ALECTA EDITO
RSHIP BY PRO

F. DR. CO
RRIE BAKELS

APL

A HUMAN ENVIRONMENT
Studies in honour of 20 years Analecta 

editorship by prof. dr. Corrie BakelsA HUMAN ENVIRONMENT



This is a free offprint – as with all our publications 
the entire book is freely accessible on our website, 
and is available in print or as PDF e-book.

www.sidestone.com



50

VICTOR KLINKENBERG, ROOS VAN OOSTEN 
AND CAROL VAN DRIEL-MURRAY

A HUMAN ENVIRONMENT

edited by

ANALECTA
PRAEHISTORICA

LEIDENSIA

STUDIES IN HONOUR OF 20 
YEARS ANALECTA EDITORSHIP 
BY PROF. DR. CORRIE BAKELS



© 2020 the Faculty of Archaeology, Leiden

Published by Sidestone Press, Leiden 
www.sidestone.com

Series: Analecta Praehistorica Leidensia (APL) 
Series editors: M.V. Klinkenberg, R.M.R. van Oosten  
and C. van Driel-Murray

Lay-out & cover design: Sidestone Press
Cover photograph: Ermelose Heide 
Photograph by K. Wentink

ISBN 978-90-8890-906-1 (softcover)
ISBN 978-90-8890-907-8 (hardcover)
ISBN 978-90-8890-908-5 (PDF e-book)

ISSN 0169-7447



Contents

9	 Editorial

11	 A life dedicated to science. Portrait of professor emerita Corrie Bakels, 
pioneer of paleoeconomy

Monique van den Dries and Harry Fokkens

21	 The Middle Palaeolithic site Lingjing (Xuchang, Henan, China): 
preliminary new results

Thijs van Kolfschoten, Zhanyang Li, Hua Wang and Luc Doyon

29	 Neandertal advice for improving your tinder profile: A pilot study 
using experimental archaeology to test the usefulness of manganese 
dioxide (MnO2) in Palaeolithic fire-making

Andrew C. Sorensen

39	 Landscape dynamics near the late Middle Palaeolithic and Early Upper 
Palaeolithic cave site of Les Cottés (France)

Joanne Mol, Lars den Boef and Marie Soressi

49	 Een ziltige geur – halophytic macroscopic plant remains from 
Happisburgh Site 1, UK indicating Middle Pleistocene hominin activity 
in an estuary prior to the Anglian Stage (MIS 12) ice advance

Michael H. Field

55	 Palaeoenvironment and human occupation patterns: a case study for 
the first half of the Holocene at Cova Fosca (Eastern Spain)

Laura Llorente-Rodríguez, Arturo Morales-Muñiz, María-Teresa Aparicio, 
Salvador Bailón, Paloma Sevilla and Carmen Sesé

73	 Exploring the archaeological heritage of the Uddeler Heegde: an 
experiment

Alexander Verpoorte, David Fontijn and Arjan Louwen

89	 Walking and marking the desert: Geoglyphs in arid South America
Karsten Lambers

107	 Pre-Hispanic and contemporary raw materials use in earthenware 
production in the Río Mayales subbasin, Chontales, central Nicaragua

Simone Casale, Natalia R. Donner, Dennis Braekmans and Alexander Geurds



121	 A long slow goodbye – Re-examining the Mesolithic – Neolithic 
transition (5500 – 2500 BCE) in the Dutch delta

Gerrit L. Dusseldorp and Luc W.S.W. Amkreutz

143	 House Societies or societies with houses? Bandkeramik kinship and 
settlement structure from a Dutch perspective

Ivo M. van Wijk and Pieter van de Velde

153	 Reflections on an Environmental History of Resistance: State Space 
and Shatter Zones in Late Antique North Africa

Jip Barreveld

167	 Fiery forest management: an anthracological approach on the charred 
remains of medieval Noord-Brabant in Tilburg-Udenhout-Den Bogerd

Erica van Hees, Jorinde Pijnnaken-Vroeijenstijn and Marleen van Zon

177	 Mysterious medieval manure pits: an indication of urban horticulture?
Roos van Oosten, Sander Aerts, Jantine Hos and Erica van Hees


