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introduction

The Late Preceramic Period (5800-3600 cal. BP), also
known as the Late Archaic, the Cotton Preceramic, or
Early Formative Period' was a time of rapid and extraor-
dinary social achievements that made Peru one of the
cradles of civilization in the world.? Population growth,
the spread of cultivated products, the intensification of
long-distance interactions, and the first manifestations
of more complex social organizations appeared during
this period.* Research on the Late Preceramic Period has
shifted from chronological and subsistence economy
studies to the more recently debated hypothesis about
the origin of the first monumental settlements and the
social organization that characterized these Late Prece-
ramic peoples.’ One of the most remarkable characteris-
tics of the Late Preceramic Period is the development of
monumental architecture for non-domestic/ceremonial
purposes, which is recognized as the most ubiquitous
manifestation of complex societies worldwide.’ In 1940s,
the first Preceramic coastal sites were discovered and
excavated in the Supe, Vird, and Chicama valleys.® Much
later, the outstanding discovery of Caral and several oth-
er sites on the part of the northern Peruvian coast called
Norte Chico demonstrated that the first florescence of
monumental sites began to be built around 5000 BP. in
the Norte Chico, in which the most numerous and im-

1 Moseley 1992; Quilter 1991a; Sandweiss 2014.
2 Service 1975.

3 Burger 1992; Fung 1988; Moseley 1985; Quilter 1991.
4 Haas - Creamer 2004; Haas - Creamer 2006; Lanning 1965;

Lanning 1967, Moseley 1975; Moseley 1992; Patterson - Moseley
1968; Quilter 1991a; Shady etal. 2001; Shady et al. 2003.
5 Trigger 1990.
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pressive manifestations of early monumentality are con-
centrated.” Moreover, most of the theoretical corpus that
focuses on the emergence of social complexity in Peru is
based on the findings and data from the central and
north-central coast of Peru.® Many of these studies have
focused on the study of the “earliest” monumental sites
and the economic and sociopolitical organization that
was the basis of their development.

Current models propose that these complex Late
Preceramic societies developed upon an economy that
combined maritime and agricultural production under
a stratified social regime centered in the Supe Valley.”
Another model proposed that these early developments
occurred in different valleys of the north-central coast
almost simultaneously, without a single center of ori-
gin.'” More recently, new archaeological excavations on
the north and north-central coast are showing that mon-
umental sites have had complex formation processes,
with different site locations, economic and social bases,
and even architectural layouts." It is therefore important
to consider this diversity when building theoretical
models about the rise of social complexity. Within this
context, the results of recent excavations at the Prece-
ramic Archaeological Complex of Pampa de las Salinas
are crucial. Pampa de las Salinas is currently a hyperarid

6 Willey- Corbett 1954; Feldman 1980; Moseley 1982.

7 Shady etal. 2001; Haas - Creamer 2004. |
8 Benfer 1990; Fung 1988; Haas - Creamer 2006; Lanning 1967;

Moseley 1975; Quilter 1991a; Shady etal. 2001; Shady et al. 2003.
9 Shady etal. 2003; Shady 2004

10 Haas- Creamer 2004; Haas - Creamer 2006.
11 Vega Centeno 2006; L. Alva 2008; Dillehay etal. 2012.
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and hypersaline environment characterized by the inva-
sion of migrating barchanoid dunes and a lack of vegeta-
tion. A particular characteristic of this environment is
the presence of a paleo-embayment that contains a salt
flat. Despite the aridity and apparent isolation of this
area, Pampa de las Salinas seems to have been a very dif-
ferent environment earlier in the Holocene, based on the
evidence of an ancient and long human occupation dat-
ing to the Preceramic Period. More than 20 archaeolog-
ical sites have been reported in the Pampa Las Salinas
alone, all of these settlements appear to be Preceramic in
age, although there are short-term traces of ceramic-age

The local setting

The Chao Valley

The Chao Valley is a small and narrow river valley locat-
ed in the La Libertad region along the northern Peruvian
coast. Geographically, this valley lies between the Viru
Valley to the north and the Santa Valley to the south.
Chao belongs politically to La Libertad Region, Province
of Vird, and District of Chao (Fig. 1). The main econom-
ic activity in this valley today is agriculture, which has
focused on the exportation of crops such as asparagus,
avocados, sugar cane, grapes, and other fruits in the last
fifteen years. Most of these industrial agricultural lands
are located in the lower and middle valley, and use water
provided by the CHAVIMOCHIC Irrigation Project.
The growth of agro-industrial activities in La Libertad
Region has made Chao a focus of migration, especially
for people from highland or upper valley localities. Chao
Valley weather is temperate year-round with an average
temperature of 20 °C in areas close to the ocean and be-
tween 17 to 13°C in the upper valley. The Chao River
originates at the foothills of Cerro Ururupa, at an eleva-
tion of 4050 m asl, and is formed by the convergence of
the Chorobal (north) and Huamanzana (south) rivers. It
is part of the Pacific hydrologic basin, and is fed primar-
ily by seasonal precipitation in the upper basin."” The
Chao River is a dryland river located on the northern
coastal desert of Peru. In this valley precipitation is al-
most absent and surface flow originates from rainfall in
the upper Huamanzaia basin above 3000 m asl during
the rainy season. Based on current flow measurements,

12 Pozorski- Pozorski 1990; Quilter 1991b.
13 Cidrdenas 1995; Cardenas 1999.
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human occupation. Among the preceramic sites, Salin,.
de Chao is perhaps the best-known site, and is Widely
cited in the archaeological literature as the first exa mple
of Preceramic monumentality in the valley, even though
there is a debate about its chronological position."” T},
site Los Morteros was first identified by Cardenas g5 ,
«ctabilized dune” whose top was used as cemetery by
Preceramic peoples around cal 5000 BP." However,
geo-radar explorations of the mound in 2006 and 2010
showed evidence of architecture of considerable dimen-
sions covered by thick layers of eolian sand that would
pre-date the remains reported by Cdrdenas."

the Chao River can be characterized as intermittent,
flowing only from January to April with a mean annual
flow of 1.43 m*/s (among the lowest of the Peruvian
coast). The Chao River basin has an area of approxi-
mately 1558 km?, 44 % of which is characterized as the
humid basin (i.e., the area that receives most of the pre-
cipitation). The ONERN report of 1973 indicates that at
that time, irrigation took place during the highland
rainy season, while during the rest of the year farmers
used ground water. However, before the CHAVIMOCH-
IC project started (1998), the Chao River was reported as
having a water deficit, limiting the agricultural develop-
ment of this valley. To date, there are more than 600
wells in the lower Chao Valley, half of which are func-
tioning. The water table in the lower valley is located at
depths less than 3 m, and in areas close to the coast, it is
located at less than 1.5 m from the surface.

Pampa de las Salinas

Pampa de las Salinas is located in the lower Chao Valley. The
Pampa is bounded by the river mouth to the north, the Cer-
ros Coscomba and Cerros Salinas to the south, the Cerros
Jaime to the east, and the Pacific Ocean to the west. Pampa
de las Salinas has an area of approximately 25 km. The ~10
m high scarp of a paleo-shoreline divides Pampa de las Sali-
nas into two main geomorphological areas: 1) a gently slop-
Ing pampa above the ancient shoreline, and 2) a dry pa-

14 Sandweiss etal. 2010.
15 ONERN 1973.
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1 Location of the Chao Valley in the Peruvian territory (map: PRAET).

leo-embayment of lower elevation that extends to the coast
(Fig.2). The upland portion of the pampa is a uniformly
sloping area, approximately 6 km wide, flanked by Andean
foothills to the east. The geomorphology of the pampa is
characterized by the presence of Late Pleistocene to post
Mid-Holocene alluvial channels and alluvial fan deposits

that appear to decrease in age towards the paleo-shoreline.
Dense eolian-sand deposits occupy the northwest and
southwest ends of the paleo-shoreline, forming large dunes
and less dense sand sheet covers, often filling incised alluvi-
al channels (Fig.2). The saline content of the pampa sedi-
ments is high, and almost no vegetation grows naturally in
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located on the pampa and appear as rectangt
blocks in satellite imagery. The pampa is crossed
tensive network of dirt roads that lead to the farm .
local beach. The dry embayment of Pampa de las Salinas 15
the area between the ocean and a 3 m high log-spiral shore-
line. The paleo-embayment has an area of approximately 20
km. The width of the paleo-embayment from the scarp to
the ocean is about 4 km in the central part of the paleo-shore-
line. The maximum elevation of this area in the east is ap-
proximately 10 m asl and decreases towards the ocean. The
entire area of the ancient embayment is crossed by extensive
dune fields that are formed by wind-blown sand. The align-
ment of the dunes is from southwest to northeast and follows

very strong coastal winds that sweep the area dyrj,
The largest dunes are located in the northeast apg
portions of the paleo-embayment. Very large dype fields
cupy the entire northwestern section of the Paleo-cmb:
ment. The northeastern section contains a vegetaye ar.‘
that is visible from the pampa. This area is 5 remnan; ofea
secondary dry forest of Acacia macracantha (huarang, an;
Arundo donax plants (carrizo). The sediments of the pa
leo-embayment are highly saline with a pH betweep, 74 anci
8.4." Surface salt crusts are visible over large areys Ever
though most of Pampa de las Salinas is owned by a e in
dustrial farming company, the dry embayment s currenty

not subject to any economic activity. The area with the | igh-
est accumulation of salt is a salina, located to the south-cep.

B the day
n()rthweSt

tral embayment. This salina was exploited for sa|t prodyc.

the trend of the coastal winds (Fig.2). These dunes are up | .
tion by the Peruvian government until late 1970,

several meters in height, and migrate northwards due to the

The Pampa de las Salinas archaeological complex

of these pits were located on the upper mound and two
on the eastern slope.”” In these excavations, Cirdenas re-
ported the remains of domestic refuse composed of mor-
tars, pestles, stone net sinkers, hooks, fish bones, marine
shells, fragments of reed mats, pieces of gourds, etc. Sev-
en Preceramic human burials were also reported at Los
Morteros, which were wrapped in cotton and reed bun-
dles. Based on these findings and the characteristics of
the uncovered stratigraphy, Cardenas interpreted Los
Morteros as a stabilized dune with two occupations. The
older occupation corresponds to the use of the site by
Preceramic people who did not use cotton and who ex-
ploited local resources. The later occupation corresponds
to the Cotton Preceramic Period, when the site was used
as a cemetery. Cdrdenas ran two radiocarbon dates for
Los Morteros that yielded calibrated dates hetween
5576-4894 cal. BP. Cardenas did not recognize other oc
cupations and interpreted these dates as the ol st and

Previous research

The first archaeological investigations at Pampa de las
Salinas were carried out by Cérdenas and her team in
1976-77. They recorded more than 20 archaeological
sites, the majority of which were described as pre-pottery
sites (Fig.3). This project reported dwellings, mounds,
temples, geoglyphs, one road, and a series of wind-
breaks.'” Archaeological excavations were performed at
seven of these sites: Salinas de Chao (Site 10), Los Mort-
eros (Site 7), Piedras Negras A (Site 137), Piedras Negras
B (Site 138), El Muerto (Site 141), Conchal Viejo (Site 4),
and Los Pescadores (Site 6). These sites were excavated
through test pits (except for Salinas de Chao) and pro-
duced a total of 21 radiocarbon dates that are between
7165 and 3077 cal. BP."® Another site excavated by this
project is El Muerto. This site was identified by a human
skeleton partially exposed in a profile cut by an alluvial
channel. Three units were excavated here, one of which

youngest for this site.?' In the 1980s, Sandweiss ctal.”
uncovered the human body. The excavations found mid-  explored Pampa de las Salinas as part of a stuc, of the
den deposits with 27 species of marine shells, botanical relationships between physical and climatic changes
remains, and lithic artifacts (probably net sinkers).” Two  (specifically coastal uplift and marine currents’ «nd an-
radiocarbon dates place this site as the second oldest site  cient populations. In Chao, Sandweiss etal. anal, -«d the
in the area (6529-5602 cal. BP). At Los Morteros, Cirde-  characteristics of surface marine shell remains + ~21linas
nas and her crew excavated twelve 2 x 2 m test pits. Ten  de Chao, Los Morteros, Los Pescadores, and Pic 115 Ne-

16 ONERN 1973.

17 Cdardenas 1976; Cardenas 1977-78; Cardenas 1999.
18 Cdardenas 1976; Cidrdenas 1999.
19 Cadrdenas 1999; Cardenas- Vivar 2002.

20 Cardenas 1999, 151.
21 Cardenas 1999.
22 Sandweiss 1983.
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gras. They obtained dates for Los Morteros (4784-4152
cal. BP) and Los Pescadores (3045-2425 cal. BP), four of
them based on marine shells and one on charcoal.”” The
authors hypothesized that tectonic uplift stranded the
Chao bay, altering the landscape and the availability of
local marine resources.” Later, Perrier etal.”® explored
Pampa de las Salinas in order to establish a chronology
for the infilling of the ancient embayment based on some
ideas proposed by Wells* for the old embayment of the
Santa Valley.”" Perrier etal. present a series of radiocar-
bon dates from archaeological and geological contexts,
the majority of which were obtained from surface depos-
its.” These authors propose that the infilling of the Chao
embayment would have occurred between 5000 and 3000
cal. BP. In 2006 and 2010 a crew from the University of
Maine conducted geo-radar explorations at Los Morteros
to test whether Cardenas’ idea of a natural mound was
viable, and whether this feature contained architecture
underneath the current sand cover. This research found
evidence for some sort of artificial constructions in dif-

The Archaeological Compound

Most of the archaeological sites and features of Pampa
de las Salinas were recorded by the Project “Obtencion de
una Cronologia del Uso de los Recursos Marinos en el An-
tiguo Peru”, led by archaeologist Mercedes Cédrdenas,™
this work has been reported in several published and
unpublished documents. In this description of the sites,
as well as for our excavations, I use the same names giv-
en by this project to all of the archaeological sites report-
ed at Pampa de las Salinas.

Salinas de Chao

Salinas de Chao is perhaps the best-known archaeolog-
ical site of the Chao Valley in the literature about the
Preceramic Period, first reported by Cardenas and col-
leagues. This site is located on the western slopes of the
Cerros Coscomba, on the northeast side of Pampa de

23 Sandweiss 1983.

24 Sandweiss etal. 1983, 295.
25 Perrier 1994.

26 Wells 1988.

27 Perrier etal. 1994.

28 Perrier etal. 1994.
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ferent sectors of the mound. They concluded that there
was evidence that Los Morteros was not a natural feature
but a human construction.”” In 2012, Los Morteros-Pam-
pa de las Salinas Archaeological Project initiated geoar-
chaeological studies at Pampa de las Salinas, as part of
my doctoral research. This project has been ongoing in
this area for over 10 years and it has become the Pro-
grama de Investigacion Arqueolégica Ecodindmicas
Tempranas de los Valles de Chao y Santa (PRAET). In
the beginning, the focus of this study was the site of Los
Morteros and the environmental reconstruction of the
area. Several other sites have been excavated with differ-
ent degrees of extension. This research also includes
geoarchaeological explorations of the major geomor-
phological components of the area. The objective of the
study at Pampa de las Salinas is to understand the Prece-
ramic occupation of this area, the rise of monumentality
and social complexity, and the role that climate and the
local environment played on these social transforma-

tions.

las Salinas (Fig.3). Salinas de Chao encompasses an
area of around 80,000 m and is composed of a series of
platforms located on the lower slopes of this formation.
Two sunken circular plazas and large square structures
are visible on the ground surface and face the struc-
tures on the slopes (Fig.4).”' Immediately to the north
of this site, there is a stone wall that trends from the
northwest edge of Cerros Coscomba to the southeast
edge of Cerros Jaime. This wall seems to have served to
enclose the main area of Pampa de las Salinas (i.e., the
central and southern zones) where the majority of the
archaeological sites are located. Salinas de Chao was
found by Carlos Milla and first excavated by Walter
Alva.” Excavations in Salinas de Chao were more ex-
tensive and provided considerable data about the archi-
tectural components and faunal and botanical re-
mains.” Six uncalibrated radiocarbon dates obtained
by this project ran from 3300+150 BP to 3570+60 BP
(Tab. 1). Two more dates were processed later by the In-

29 Sandweiss etal. 2010.

30 W. Alva 1986; Cardenas 1976; Cardenas 1999.
31 W. Alva 1986.
32 W. Alva 1986.

33 W. Alva 1986; Cardenas 1999.
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Table 1 Calibration of the 51 radiocarbon dates from Pampa de las Salinas. This list only considers dates obtained by archaeological
excavations. Dates were calibrated using Oxcal 4.4.2/ ShCal20 atmospheric and Marine.20.

stitut fir Radiumforschung und Kernphysik der Oster-
reichischen Akademie der Wissenschaften®* yielding
uncalibrated radiocarbon dates of 3200+90 BP and
3600+90 BP (Tab. 1).

La Aldea

La Aldea was also recorded by Cardenas and her team.**
It is located on the north end of the paleo-shoreline,
north of the Piedras Negras and Los Morteros sites. La
Aldea is apparently composed of one square structure of
approximately 30 x 30 m with internal divisions. Alluvi-
al quebradas have eroded the north and south side of the
pampa leaving this structure/site isolated (Fig. 3).

34 W. Alva 1986; Felber 1984.
35 Cadardenas 1976; Cdardenas 1999.
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Piedras Negras A and B

Piedras Negras was originally reported by Cardenas and
her team™ and is divided into A and B. However, given
the current state of the site, it was not possible to recog-
nize this division. Cdrdenas (1999) also recognized that
these sites could have been parts of just one site. Piedras
Negras is also located along the north section of the pa-
leo-shoreline, south of La Aldea and north of Los Mort-
eros (Fig. 3). The approximate extension of the site is 200
m (N-§) by 100 m (E-W), based on the distribution of the
structures. The architecture of the site consisted of
square stone structures of different dimensions. Walls
are composed of angular boulders larger than 20 cm.
Alva (1986) mentioned that Deza identified round cor-
ners in the structures of this site, however our surface

36 Cardenas 1999,




4 Aerial photograph of Salinas de Chao (photo: PRAET).

reconnaissance did not identify such features. To the
east of the square structures are a series of semi-circular
stone windbreaks, some of which were placed over the
square rooms, indicating that windbreaks belong to a
later occupation of the site when the original structures
were no longer in use. At the site of Piedras Negras A,
Cirdenas and her team excavated two test pits with a
maximum depth of 1.4 m, recovering organic remains
that were interpreted as part of two occupations: one
with no cotton and the other with cotton remains. Pie-
dras Negras A yielded the oldest date for Pampa de las
Salinas (7165-6678 cal. BP). The excavations by Carde-
nas and her team?” found Preceramic tombs at this site
and reported two Preceramic occupations, one without
cotton and another with cotton remains.

Los Pescadores

This site is located along the south-central section of the
paleo-shoreline, south of Los Morteros (Fig.3). This site
was also reported and excavated through test pits by
Cardenas and colleagues.™ The main architecture at this
site is composed of both small and large square stone struc-
tures laid in an apparently “U”-shaped pattern open to the
south. However, the western side of this architectural com-
plex is poorly preserved due to a wide runoff channel that
crosses the site from southeast to north (Fig. 5). The eastern
side is composed of a large square room or patio with
smaller rooms on the southwest corner. The north side of
this patio is covered by eolian sand. The architecture on the
north side is composed of a big square room with smaller
units attached to the east and west sides. There are remains
of possible square rooms on the west side, but this part is
also covered by eolian sand. The layout of these structures
leaves a large open space in the center, part of which seems
to have been occupied later by windbreaks.

38 Cdardenas 1976, Cardenas 1999.
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5 Aerial photograph of the site Los Pescadores (photo: PRAET).

The square architecture seems to have been the orig-
inal structures of the site, which was later partially occu-
pied by a series of stone wind breaks, the majority of
which were placed to the west of the square structures,
although some windbreaks were placed to the south and
inside the older structures. Excavations were carried out
in one of the small square structures on the east side of
Los Pescadores to recover datable materials.

Duna Larga

Reported originally by Cdrdenas and colleagues,* this
site is located on the south end of the paleo-shoreline,
south of Los Pescadores (Fig.3). Duna Larga is com-
posed of windbreaks spread over the east side of a large
dune that covers a slope of Cerros Salinas. Our explora-
tions of the zone recovered a piece of a colonial period
bowl close to the large dune.

39 (Cardenas 1976; Cardenas 1999.
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La Rinconada

This site is located on the western side of the large dune at
the south end of the pampa (Fig.3). La Rinconada was [irst
reported by Cdrdenas etal.* It is composed of a single < e
stone structure with internal square spaces. It is possib!c (hat
this site and Duna Larga were part of a single larger < 1ie,
since both are partially covered by the large dune.

Conchal Viejo

Conchal Viejo is located on the southwestern end o/ = -
pa de las Salinas on the lower slope of Cerros Jaime (=1 0
The area of this site is approximately 100 x 100 1 * s
composed almost exclusively of Mesodesma middern 0
some remains of architecture on the west side that 0
correspond to stone platforms likely used to proce: ooe
clams. In Conchal Viejo, Cardenas and her crew exc - od

40 Cdrdenas 1976; Cardenas 1999.




o pits, recognizing this site as a pre-cotton shell
te. Two radiocarbon dates from this site based

ne shells provided uncalibrated radiocarbon dates

i
o a7 ,0 RC14 BP and 5080470 RC14 Bp.*

of 5270 l

rhe geoglyph areas

previous research also reported the presence of particular

cpacological features that they called geoglyphs.* The
b cent team identified the presence of two areas of geo-
glr;phS- These archae.ological features are composed of
ow-height circular piles of stones (Fig. 6D, 6E) enclosed
by stone walls forming large square rooms of more than
50 m per side (Fig.6A, 6B). These large rooms have inter-
qal rooms as well as doorways (Fig. 6C). One of the geo-
glyphs reported by Cdrdenas, called Cruz del Sur, is locat-
ed a few meters to the east of Los Morteros. The second
one, Las Marcas, Is located on the south end of the pa-
leo-shoreline, between the sites of Las Marcas and Con-
chal Viejo. Our explorations in 2013, however, have iden-
iified the presence of three more geoglyph zones with
similar characteristics in the pampa area. One is located
to the north of Los Morteros and to the west of Salinas de
Chao. The other two are located between Los Morteros
and Los Pescadores, close to the paleo-shoreline.

THE P
AMPA DE LAS SALINAS ARCHAEOLOGICAL COMPLEX

None of thege zones with geoglyphs have been exca-
vated. Our explorations did not identify any remains
on the surface of these areas besides pieces of marine
shells. Cruz del Sur and the most northern geoglyph
are currently affected by the transit of vehicles and the
Structures of chicken farms. No similar features have
been reported in other sections of this valley, nor have

similarly constructed geoglyphs been found at other
archaeological sites on the coast, t

o the knowledge of
the author.

Windbreaks

These archaeological features can be found forming
groups over all the pampa area. However, the central and
south sections of the pampa have more numerous groups
of windbreaks. The windbreaks are semi-circular walls
made of angular stones with the open area facing the
north (against the wind pattern of the area).”’ The loca-
tion of some of these structures over part of the architec-
ture of some sites such as Piedras Negras and Los Pesca-

dores indicates that they represent a late phase of occu-
pation of Pampa de las Salinas.

The Los Morteros-Pampa de las Salinas archaeological

project

This work started as part of my doctoral research in
2012, the main objectives of which were to understand
the nature of the mound of Los Morteros within the cul-
tural Preceramic context of the Pampa de las Salinas
complex, and within the prehistoric natural context of
the local landscape. For this purpose, a first field season
was carried out from September 2012 to January 2013,
which included archaeological excavations, geoarchaeo-
logical explorations, and archaeological and geological
survey, Further field work continued at intervals through
July 2014. Excavations continued in 2016, 2017, and 2019.
Archaeological excavations mainly focused on the
mound of Los Morteros, but our research included more
estricted excavations at several neighboring sites in or-

:1 Cardenas 1976; Cardenas 1978; Cardenas 1999.
¢ Cdrdenas 1976; Cardenas 1999.

der to build a reliable chronology of the archaeological
complex. These excavations included the sites of Piedras
Negras, Los Pescadores, Conchal Viejo, MEMEJO 1 and
2 (these are two out of three cultural Mesodesma mid-
dens, discovered in our explorations of the dry embay-
ment in 2013), and Salinas de Chao. In addition, we have
recorded several sites, including all the geoglyphs areas
through mapping and aerial photography. Finally, the
environmental studies of this research include geoar-
chaeological and geological explorations of the entire
area of Pampa de las Salinas and the Chao River mouth.
These studies included stratigraphic analysis of the dry

embayment through test pits.”

43 Cardenas 1999, 21 fig. 20.
44 Mauricio 2015.
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6 Examples of two geoglyphs areas of Pampa de las Salinas. A: Geoglyph 3; B: Geoglyph 4; C: access to the Geoglyph 5 (Las Maras):
D: circular piles of rocks of Geoglyph 2 (Cruz del Sur); E: detail of circular marks at Las Marcas (photos and composition: PRAET)

In this section I present the main results from exca-
vations at the two main sites of Pampa de las Salinas: Los
Morteros and Salinas de Chao.

Los Morteros

Los Morteros is a mound-shaped site of large dimen-
sions (200 x 225 m and 15 m in height), which is entirely
covered by several meters of wind-blown sand. This site

45 Mauricio 2014; Mauricio 2018.
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is located on the central part of the pampa, on the ~ge
of the paleo-shoreline, approximately 7 km fror the
Chao River and 4 km from the ocean (Fig.3). Fx 1va-
tions at this site began in 2012 and continued unti! 2017,
Our excavations at Los Morteros proved that thi: site
was formed by complex episodes of occupation that ave
been grouped into two components.* Component | con-
sists of the deepest and earliest cultural deposits, these
are as yet undated, but are stratigraphically underncath,
and hence older than, the first dated phase. Component
[T has three dated phases. The first dated occupation,




7 Los Morteros archaeo.logical site. A: view from north to south of the mound; B: monumental adobe architecture (Phase 11-2),
found ON the northwest side of the mound; C: monumental stone architecture recorded on top of the mound (Phase 11-3) (Photos and

composition: PRAET).

Phase II-1, is a superposition of several archaeological
and stratigraphic units having a high density of organic
remains, clay surfaces, post holes, and stone hearths,
dating to 5700-5400 cal. BP (Tab. 1). Phase II-2 corre-
sponds to architecture with monumental characteristics
composed of at least two rooms made of adobe bricks.
The best-preserved room is rectangular in shape, ap-
proximately 10 m long and 7 m wide, it has foundations
of medium-sized (30 x 20 cm) rocks mortared with clay.
Topping this stone foundation are walls made of rows of
rectangular mud bricks cemented with reddish clay
mortar. Some walls of this room remained preserved up
to 2 m, were covered with clay plaster, and associated
with thick clay floors (Fig.7). We have not found organ-
ic materials to date this architecture directly. However,
we dated three child burials that were part of a large vo-
tive offering placed on the floor of the adobe architec-
ture interpreted as part of a symbolic closing ceremony.
Eight calibrated dates returned from the burials have a
median of ca. 5100 cal. BP (Tab. 1). Phase II-3 corre-
sponds to stone architecture built immediately over the
adobe-phase structures. This architectural phase has
rectangular rooms approximately 8 m long and 6 m
wide, with distinctive rounded corners, stone platforms,
and large standing stones (locally called huancas) placed
in the center of some of these rooms (Fig.7). This f inal

phase has yielded dates between 5500-5000 cal. BP
(Tab. 1),

46 Pozorski - Pozorski 1990.

Salinas de Chao

[n 2019 we began new excavations at Salinas de Chao
with the objective of obtaining reliable materials with
which to build a comparative chronology of the site
based on stratigraphic excavations at different sectors.
Previous investigation at Salinas de Chao yielded radio-
carbon dates between 4000-3000 cal. BP, which placed
the site mostly at the Initial Period. Pozorski and Pozor-
ski*® used the term “aceramic” for sites such as Salinas de
Chao, El Paraiso, and Alto Salaverry, because of their
lack of ceramics and their available radiocarbon dates
within the Initial Period. Quilter*” proposed to use Ter-
minal Preceramic to designate this period and called
attention to the need of larger excavations at massive
sites like these, in order to have a better assessment of
their chronology. Until 2019, radiocarbon dates ob-
tained through excavations at several sites of Pampa de
las Salinas had indicated a 1000 cal.-years gap between
Los Morteros and Salinas de Chao, i.e., the two sites in
this complex with ceremonial-monumental architec-
ture. In July 2019, we carried out stratigraphic excava-
tions in three different sectors of the site: north, south
and northwest. Units were placed in areas with architec-
ture visible on the surface. These excavations recorded
several moments of site construction and remodeling,
Based on the architecture recorded and eight new radio-
carbon dates, we have identified two phases of occupa-

47 Quilter 1991b.
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8 Location of the 2019 excavation units at the site of Salinas de Chao (photo: PRAET).

tion that are related to three moments of construction.
The first occupation phase is associated with the origi-
nal Preceramic construction of the site. Two moments of
Preceramic construction have been identified at two ex-
cavation units; the oldest moment corresponds to mon-
umental architecture of large dimensions recorded in
Trench I located in the south sector of the site, at a depth
of ~1.5 m from the surface. This architecture was built
on artificial platforms constructed on the west slope of
the Cerros Coscomba. This architecture yielded dates of
4200-3900 cal. BP. We identified more cultural layers
underneath this architecture, yet to be excavated. The
second Preceramic construction moment has been iden-
tified in Trench 1, Unit 1, and Unit 2. Unit 1 was located
on the northwestern side, on the plain area. Unit 2 was
located at the northern end of the site, at the base of the
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slope of the Cerros Coscomba (Fig.8). Excavations in
these units recorded monumental architecture made o
stone, clay mortar and clay floors, all carefully con-
structed. In Trench 1, this moment corresponds to new
stone architecture built over the massive room previous-
ly described (Fig.9). This preceramic moment of <o
struction is related to dates between 3900-3700 cal. i:°
The second phase of occupation is related to a reuse
of the site by ceramic people. This ceramic occupation
used materials from the collapsed Preceramic walls and
built superficial structures, many of which followed the
orientation of the Preceramic spaces (Fig.9). In several
sectors, architecture visible on the surface corresponds
to this late ceramic use which did not use clay mortar
and did not build massive spaces. This phase is also re-
lated to incised ceramics and Donax obesulus shells.
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g Archaeological contexts recorded by PRAET in 2019 at the site of Salinas de Chao. A to C: Preceramic monumental architecture
composed of stone and plaster walls and clay floors, recorded at Unit 2. D: monumental architecture recorded in Trench 1 (photos

and composition: PRAET).

This phase seems to have been short and it is not associ-
ated with architectural remodeling. Our interpretations

The radiocarbon chronology of Pampa de las Salinas

Previous research at Pampa de las Salinas produced 27
radiocarbon dates for seven sites: Los Morteros, Salinas
de Chao, El Muerto, Los Pescadores, Piedras Negras A,
Piedras Negras B, and Conchal Viejo.” These dates are
based on a variety of organic materials such as marine
shells, charcoal, fibers, seeds, and human bones, collect-
ed from the surface, as well as from excavated deposits at
these archaeological sites. Since 2012, our project has

8 W. Alva 1986,

about the occupation of Salinas de Chao generally con-
curs with the phases identified by W. Alva.*

carried out excavations at the site of Los Morteros, Sali-
nas de Chao, Los Pescadores, Conchal Viejo, Piedras Ne- |
gras A and B, and MEMEJO 1 and 2. These excavations
have yielded 31 new dates, the majority of which are
based on short-lived organic materials such as seed or
cords. Just in case, the shell midden MEMEJO 2, a ma-
rine shell was dated to compare results with a charcoal

sample found at a hearth in the same site.

49 Cardenas 1999.

g
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20 calibration of the 58 available radiocarbop dates

Jht 2 rchaeological sites of Pampa de |a5 Salinas
indicates a constant occupation of the area from at
0 to 3000 cal. yrs. BP, which corresponds almost
vely 10 the Preceramic Period (Middle and Late)
exclt 0 1:he oldest of these dates comes from the site Pie-
(Fig: 1° A, which is a site located ca. 200 meters north of

egras .
Morteros. Cérdenas describes this site as a smal] “ajded”
05

llage) with stone architecture of about 200 m by 150
\nother site with Middle Preceramic dates is El Myerto
m. )

pose dates come from a bone from human burial and char-
from what it was called a domestic refuse. s
¢

Conchal Viejo also had Middle Preceramic dates ob.-

qined by Cardenas,’' based on marine shells. My research
22013 obtained a new date for Conchal Viejo (2143446
2C yrs. BP) based on charcoal recovered from level 4 in
gnit 2. The 20 calibration of this new date (2300-1931 cal
Bp) is significantly younger than Cdrdenas’ dates and
fulls in the Early Horizon. In fact, this date is one of the
youngest dates so far obtained for an archaeological site
.t Pampa de las Salinas (Fig. 10). The wide difference be-
wween these two groups of dates from Conchal Viejo
makes it difficult to assign a period of occupation to this
te. The oldest date from the material recovered by the
quthor could correspond to a much later use of the site,
«hich is supported by surface finds of ceramic sherds at
the site and on the slopes facing the ocean. Five out of the
eight dated archaeological sites yielded dates correspond-
ing to the Late Preceramic Period: Los Morteros, Piedras
Negras A and B, Los Pescadores, and Salinas de Chao
(Fig. 10). The oldest dates for the Late Preceramic period
at Pampa de las Salinas correspond to seventeen new ra-
diocarbon dates obtained by our research program from
archaeological excavations at Los Morteros.” As men-
tioned above, the human occupation of Los Morteros has
been grouped into two components. Component II has
been divided into Phases 1 through 3 based on seventeen
radiocarbon dates; these dates extend from 5700-5000
cal. BP. Component I correspond to several meters of cul-
tural deposits identified underneath ComponentII, yet to

30 Cdrdenas 1978-79; 1999.

51 Cdrdenas 1999.

52 Three radiocarbon dates obtained by Sandweiss etal. (1983)
from surface deposits of marine shells. These dates are younger
than the majority of other dates from the site that were recovered
through archaeological excavations. Four dates were obtained by
Perrier etal. (1994) from surface materials at Los Morteros, two of
Fh"“ yielded much older dates than the one recovered by my pro-
Ject from a ~2.7 m deposit in Trench 2. In this chronological as-

THE PAM
PA DE LAS SALINAS ARCHAEOLOGICAL COMPLEX

be da .
- tfecL. Tbe available dates show a continued occupa-
Ot the site and its constant transformation. The pres-

ence ol
o f Component | suggests that the occupation of Los
rieros could have started in the Middle Preceramic.

Pi :
edras Negras B is another site with Late Preceramic

d T s om a
ates. There are five dates obtained by Cirdenas™ fr
.
human buria] and from two other excavation units. The

dates are based op organic materials such as junco and toto-
ra from Tomb 2 (Tumba 2) and shells from Units A and B
(l?ozo A and Pozo B).* We obtained two new dates from
Piedras Negras A and B that yield means of 4000 cal. BP
(Fig. 10). Our excavations at Los Pescadores also yielded a

calibrated date of 4000 Bp. On the other, the 20 calibration
of dates obtained from previous excavations at Salinas de
Chao placed this site between 3900-3000 cal. BP. That is,
from the end of the Late Preceramic Period through the
Terminal Preceramic* and the Initial Period. Excavations
by our research program obtained eight new radiocarbon
dates from three different sectors of the site. These new
dates come from stratigraphic excavations that recorded
architectural contexts from different construction phases
but excavations did not reach sterile levels. Our dates have
recorded a progressive growing of the site and a continued
occupation from at least 4200 to 3500 cal. BP.

The youngest dates come from Mesodesma shell mid-
dens located in the northwest section of the dry embay-
ment. Qur geoarchaeological explorations in 2013 found
three shell middens in this part of the embayment that
were not reported by previous research. Two dates come
from a stone hearth containing Mesodesma donacium
shells and charcoal at the MEMEJO 2 shell midden. Fig. 10
shows a consistent and continuous occupation of Pampa
de las Salinas from 6000 cal. BP to 3000 cal. BP. The few
dates older than 6000 BP seem to indicate that the initial
occupation of the area started around 7000 BP. Dates from
the conchales do not correspond with the use of any site of
the pampa and seem to correspond with a final, perhaps
sporadic occupation of Pampa de las Salinas, related to the
exploitation of some resources such as salt and marine
mollusks, after the abandonment of the sites.

sessment of Los Morteros, I use dates from samples recorded in
archaeological excavations. As dates obtained from surface depo-
sits could represent short use of the site after its abandonment,
until we find primary contexts of these late use of the site, [ prefer

not use these dates.

53 Cdardenas 1999.
54 Cardenas 1999, 158 tab. .

55 Quilter 1991a.
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The ceremonial complex of Pampa d

Based on the radiocarbon dates presented above, there 1S
evidence of a continued occupation of Pampa de las Sa-
linas from around 6500 to 3000 cal. BP. However, in or-
der to assess this occupation within the environmental
and landscape context, I divide this chronology accord-
ing to the type of context and radiocarbon dates. Occu-
pation of Pampa de las Salinas from 6500 to 6000 cal. BP
come from dates reported by previous research in the
sites of El Muerto and Conchal Viejo. This occupation is
not associated with major architecture or dense depos-
its. Therefore, it can represent a seasonal use of the area.
From 6000 cal. BP to 5000 cal. BP, human presence in
Pampa de las Salinas seems to be focused at Los Morteros,
with nineteen radiocarbon dates from stratigraphic exca-
vations at different sectors proving a continuous occupa-
tion of the site. Undated deposits, found stratigraphically
underneath the oldest radiocarbon-yielding contexts,
could provide an older still origin of the mound. Los
Morteros shows an initial site formation by a small popu-
lation. It is likely that this occupation was first seasonal
and changed to a permanent use of the site. The change
from minor architecture such as clay floors and stone
hearths to adobe, and later stone ceremonial architecture
seem to indicate this transition and a long and continuous
occupation and transformation of the site. During most
of the Late Preceramic Period (and likely before), Los
Morteros seems to have been the center of the social ac-
tivities in Pampa de las Salinas, concentrating the cere-
monial spaces and apparently the economic resources.
Between 4500 and 4000 cal. BP, new and larger sites
with monumental characteristics were built in Pampa de
las Salinas, these sites were Piedras Negras A and B, Sa-
linas de Chao, and Los Pescadores. No domestic struc-
tures have been identified by our excavations at any of
these sites. Piedras Negras A was initially reported by
Cérdenas and her team (1999) as a domestic occupation;
however, our excavations in 2017 found stone structures
of monumental dimensions, not corresponding to do-
mestic spaces. W. Alva*® suggested domestic occupations
for the structures on the plain area of Salinas de Chao.
Stone hearths recorded by our research in 2019 could
support this assumption but more data is needed (Fig.9).
During this period, Pampa de las Salinas reached its
growth (and popularity) peak and would have become a
ceremonial complex where the construction of commu-

nal spaces was favored. I propose that the geoglyph’s

56 W. Alva 1986.
57 Sandweiss etal. 2020.
>8 ONERN 1973; Willey 1953.
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ceremonial areas correspond to this period, however,
excavations and radiocarbon dates of these areas are
necessary to confirm this idea.

It is likely that a series of environmental and |and.-
scape changes transpired between 6000 cal. BP and 4099
cal. BP. The beginning of this period coincided in time
with the onset of El Nifio.”” These changes in the climate
regime enriched the Peruvian ocean. More frequent E]
Nifio events could have provided more fresh water to the
Chao River, enriched the alluvial floodplain, and pro-
duced higher water table levels that could have been the
source of freshwater for the local people. The rich ocean,
riverine, and wetland environments made Pampa de |35
Salinas a very attractive and favorable area for perma-
nent settlements and population growth. Coastal pro-
gradation by large amounts of sediments supplied by
eolian, marine, or fluvial mechanisms (or, likely a com-
bination of all three), seems to have started around the
beginning of this period. It is likely that the formation of
wetlands and mud-rich lagoons in nearby areas would
have accompanied this process. The local wetland and
riverine areas complemented the marine resources with
fruits, tubers, legumes, sedges, and cotton (either by
gathering or cultivation). The reported presence of

puquios (artificial sunken areas or wells that exploit the

water table to create springs) in the lower Virt and Chao
valleys since the 19405 could help to explain what were
the sources of fresh water for these populations. Howev-
er, it is a matter for future research to identify the pres-
ence of local ancient wells or springs.

With the available data, all Preceramic settlements
seem to have been abandoned by 3000 cal. BP (Fig. 10). I
have proposed elsewhere® that this would be the period
when the population also exploited the local salina that
was progressively exposed as the ocean receded to i«
current position. The stone mortars found on the <
face (and possibly in some tombs) of Los Morteros hive
been related to the important economic activity
processing.® The progressive aridification and sali:
tion of Pampa de las Salinas could have reached » I
point around the proposed time, which was c
with the proposed southward displacement of =
portant local economic resource (Mesodesma clams
around 2800 cal. BP as a result of an Increase in |
quency of major El Nifio events.®' The radiocarbon 12
from MEMEJO 2 Mesodesma shell midden, locat:

59  Mauricio 2015.
60 Cdrdenas 1999

61 Sandweiss etal 2001; Sandweiss 2020.



v Paleo_embayment, indicate that by 2700-2400
o that part of the embayment was already stable
come distance apart from the ocean. Oyr radio-
Jate from Conchal Viejo fits better with this Me-
s exploitation and represents the last dated hu-
sodes esence in Pampa de las Salinas.
maf}rﬁe Jbandonment of Pampa de las Salinas could a]so
- been coupled with social transformations in the ya].
» erhaps associated with the rise of new civic-ceremo-
lc?’vlf’c cnters in other parts of the valley. Initial Period and
grly Horizon sites such as Tizal on the right side of the

ower valley or Cerro Cabra in the middle valley® could

Conclusion

New comprehensive research carried out at Pampa de las
salinas has produced valuable information that advances
our understanding of the Late Preceramic Period and the
development of monumentality in the northern Peruvian
coast. Before 2012, Salinas de Chao was only site with
known monumental-communal characteristics in the
Chao Valley, but its chronology led to the interpretation
that it was a late example of monumentality that devel-
oped at the end of the Late Preceramic and the beginning
of the Initial Period, as consequence of cultural diffu-
sion. In 2012, our research program initiated an integrat-
ed study of the area, including a re-evaluation of the ra-
diocarbon chronology and environmental approaches.
Our results led us to consider Pampa de las Salinas as a
long-term Preceramic ceremonial complex. The human
occupation of this area seems to have begun before 6500
cal. BP, with a permanent occupation probably starting
at 5700 cal. BP at Los Morteros. Los Morteros is an Early
Late Preceramic site that contains examples of early
small-scale monumental architecture built between
5300-5000 cal. BP. This architecture seems to be related
to the performance of activities and ceremonies that
gathered small groups of people, perhaps at a family lev-
el. During most of the Late Preceramic Period (and likely

before), Los Morteros seems to have been the center of

the social activities in Pampa de las Salinas, concentrat-
ing the ceremonial spaces and apparently the economic

resources, Los Morteros has evidence suggestive of

¢merging leaders who performed ceremonies and proba-
bly coordinated communal activities. Nevertheless, there

62 Cdrdenas 1998.
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t\:vz:placed Pampa de las Salina as regional centers for

¢ Lhao Valley (or even sites in the Santa or Vim valleys).
However, the lack of archaeological investigations in most
Wreas of this valley does not allow a more in-depth discus-
sion for now. It is important to stress the fact that the
available data indicate that Pampa de las Salinas did not
hav.e significant human occupation after the Preceramic
Period. The explorations of the sites of Pampa de las Sali-
nas by my research and by Cardenas and colleagues in the
late 1970s indicate that the sites in this area were all pre-
ceramic, though some of them had a short-term ceramic
period “reuse”, particularly Salinas de Chao.

Is no evidence for differential individual access to re-
sources among the population of Pampa de las Salinas.

Around 4500 cal. BP, Pampa de las Salinas began to
experience a critical period of growth with the construc-
tion of several sites with monumental dimensions, favor-
ing the presence of large public/communal spaces. This
would be the period when the construction in Salinas de
Chao, Piedras Negras, Los Pescadores (and likely the geo-
glyph ceremonial areas) started. This growing period con-
tinued the creation of a cultural landscape that started
with the construction of the mound of Los Morteros. Be-
tween 4500-3500 cal. BP, Pampa de las Salinas was an im-
portant ceremonial center in the Chao Valley and based
on the available information, it was a major center for this
part of the north coast. By 3000 cal. BP the occupation of
Pampa de las Salinas declined significatively and by 2700
cal. BP activities in this area seem to have been reduced to
the exploitation of particular economic resources.

The preceramic occupation of Pampa de las Salinas
seems to have been closely related to local and regional
climatic and environmental trends, particularly with the
El Nifio regime. Our study at Pampa de las Salinas shows
that it is not possible to understand the human history of
this area without including the study of the local envi-
ronment. Finally, the results of this study indicate that
understanding the social developments of the Late Pre-
ceramic Period in the Central Andes, requires paying
closer attention to local and regional histories that ex-
hibit high variability, in addition to assessing homoge-
neous trends across the broader region.
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Abstract

Pampa de las Salinas is an isolated area located 9 km
southwest of the Chao district, north coast of Peru. In
1976, pioneering work led by Dr. Mercedes Cardenas
discovered more than 20 archaeological sites, including
Las Salinas de Chao. In 2012, we started a research pro-
gram at Pampa de las Salinas, applying a comprehensive
geoarchaeological and environmental approach. This
research includes excavations at several archaeological
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