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Introduction

La Draga (Banyoles, Girona Province) is one of
the most important sites of Iberian later prehistory.
It is well known for being the only lakeshore
settlement that has been identified so far in
Spain. The site was discovered in 1990, and,
from then until today, several archaeological
excavations have taken place under the scientific
supervision of the Museu Arqueologic Comarcal
de Banyoles and the Museu d’Arqueologia de
Catalunya. A second phase is now being under-
taken with the additional collaboration of the
Universitat Autonoma de Barcelona and the
Consejo Superior de Investigaciones Cientificas
(Bosch et al. 2000, 2006a, 2011).

The settlement is located at the eastern side of
Lake Banyoles, 170 m. a.s.l. (Fig. 1). Nowadays,
the biggest part of it is in the dry land, but part of
the site is underwater. It is thought that the original
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settlement was around 8000 m?, but archaeologi-
cal work has focused on a smaller area, of around
3000 m2, where the site seems to have remained
better preserved. La Draga is characterized by
the exceptional preservation of wood and other
plant remains, which together with the charred
remains of fuel consumption makes this an
exceptional site to see how the landscape was in
time when the site was occupied. The studies of
fauna and plant remains have been one of La
Draga’s most consistent contributions, thanks to
the huge quantity of samples, as well as their
variety (Antolin et al. 2014).

Three main areas have been excavated (Fig. 2):
sector A, of approximately 284 m?; sector B, of
126 m%; and sector C, of 310 m?. Sector A is on the
eastern part, where the water table is around 70 cm
below the archaeological layer, which means that
waterlogged conditions have not prevailed until the
present and the organic material of the archaeolog-
ical layer has disappeared. Only the tips of the
wooden posts, which still are in waterlogged con-
ditions, have been recovered. Sectors B and C have
maintained the waterlogged conditions ever since
the Neolithic period. Recently a new area of 58 m?
is being excavated, sector D.

As far as the chronology is concerned, the
latest information comes from a batch AMS radio-
carbon dates, which consistently place the two
archaeological levels of La Draga in the Neolithic
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Cardial culture. The initial phase can now be
situated between 5324 and 5000 cal BCE and
the second between 5210 and 4980 cal BCE
(Tarrts 2009; Bosch et al. 2011).

Key Issues/Current Debates/Future
Directions/Examples

The Landscape and Wood Resources

The pollen data, coming from the site itself and
from the sediments of the lake, show that the
forests in the surrounding area were composed
of oaks (Quercus sp. deciduous), fir (4bies
cf. alba), pines (Pinus spp.), evergreen oak
(Quercus sp. evergreen), linden (7ilia sp.), maple
(Acer sp.), juniper bushes (cf. Juniperus), and

La  Draga:  Environmental  Archaeology, i|q olive/Phillyrea type (Olea/Phillyrea)
Fig. 1 Location of the settlement of La Draga

La Draga: Environmental Archaeology, Fig.2 Archacological works and overview of the Archaeological Park of La
Draga. (Photo: J. Casanova)
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forming a mosaic of vegetation. These records
highlight also the importance of riparian vegeta-
tion, represented by species such as hazel
(Corylus cf. avellana), ash (Fraxinus sp.), elm
(Ulmus sp.), alder (Alnus cf. glutinosa), poplar
(Populus spp.), willow (Salix spp.), and elder-
berry (Sambucus sp.). The presence of bushes,
between them shrub heath (cf. Erica) and box-
wood (cf. Buxus sempervirens), is poorly
represented in quantitative terms. Therefore, the
environment of the settlement is dominated by
forest formations that have provided a variety of
resources to the settlement (Burjachs 2000).

Around ca. 7250 cal BP, coinciding with the first
settlement phase of La Draga, a rapid fall of the
pollen values of deciduous Quercus sp. is observed,
and a stabilization of these values is found until
ca. 6000 cal BP. Climate could not have been the
main cause for the decrease of broadleaf deciduous
forests, and the need of gathering raw material for
the construction of dwellings played a major role in
this change (Rivelles et al. 2014).

The study of charcoal and wood remains shows
more precisely the composition of forests and how
these were exploited by the inhabitants of La
Draga. The study has allowed identifying a mini-
mum of 22 taxa (14 among charcoal and 17 among
the wood remains). All of them could have grown
in the vicinity of the settlement. Among the species
that are well represented are those gathered in
riparian forests: laurel (Laurus nobilis), elm, ash,
hazel, willow, alder, elderberry, poplar, clematis
(Clematis clematis), and dogwood (Cornus
sanguinea). Also well represented are sub-
Mediterranean taxa: maple (Acer sp.), boxwood,
oaks (deciduous), linden (7ilia sp.), Prunus sp.,
Pomoideae, pine (Pinus nigra-sylvestris), and
yew (Taxus baccata). Their presence at the site
confirms that oak forest, growing at low altitude,
was predominant in the area. Finally we have also
found typical Mediterranean vegetation with ever-
green oak (Quercus sp. evergreen) and the straw-
berry tree (Arbutus unedo); however, these species
are in the minority. Both taxa may form mixed
forests in sunny and dry areas. The results obtained
from the analysis of wood and charcoal suggest
that, during the occupation of La Draga, the regime
of temperatures and humidity has enabled the
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development of low-altitude deciduous forests
(Piqué 2000; Bosch et al. 2006b).

The study of wood charcoals scattered in the
archaeological level shows that main woods used
as fuel were oak (deciduous), laurel, and boxwood.
About 94% of the fragments analyzed correspond
to these taxa. They represent the bulk of waste
identified, and therefore, we believe they are indi-
cators of preferential use by the community. The
remaining taxa were used in a more minimal way.

Among the wood used for the manufacture of
tools, certainly boxwood is the best represented
taxon (Fig. 3), both in terms of the number of
objects and categories of object. Forty-eight per-
cent of items and up to ten different types of
objects were manufactured with this wood. Oak
was also used, but with less intensity, as it only
represents about 12% of the objects. However, we
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La Draga: Environmental Archaeology, Fig. 3 Tools
made from organic materials: leff, sickle haft (Buxus
sempervirens); right, digging stick (Buxus sempervirens).
(Photo: Project La Draga)



6362

La Draga: Environmental Archaeology

point out that most of the hundreds of poles used
in construction of buildings were of oak.

Woods were used according to their proper-
ties, and many of the objects had been partially
damaged by fire. The hardwoods of Quercus
(deciduous and evergreen), Arbutus unedo,
Juniperus sp., Pomoideae, Cornus sp., Buxus
sempervirens, and Acer sp. have been used to
manufacture a total of 15 categories of objects.
They included handles of adzes of various sizes,
angled sickles with collectors, twin-pointed dig-
ging sticks, and arrows, as well as cooking uten-
sils (bowls, ladles, scoops, spatulas), items for
furniture (hooks), building (wedges), and weav-
ing (twin-pointed spindles, combs). The flexible
softwoods were used in the manufacture of a
lower number of object categories. These species
were used for the production of basketry
(Corylus avellana), string (Tilia sp., Clematis
sp.), and bows (Taxus baccata).

Agriculture and Wild Foods

The agricultural production system of La Draga’s
inhabitants appears to have been quite complex
and varied (Antolin 2016). Huge numbers of car-
bonized grains were recovered during the excava-
tions, mostly associated both with combustion
structures and burned-down grain stores (Buxo
et al. 2000). All remains were in waterlogged
conditions when recovered. Nevertheless, the
largest part of the assemblage has survived in a
charred state (Fig. 4). The vast majority of these

Tetraploid naked wheat
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grains are thought to belong to tetraploid naked
wheat, based on the morphology of chaff remains
(Bux6 2007; Antolin and Bux6 2011).

Fifty-seven taxa have been identified. Five of
them belong to potentially cultivated cereals and
two cultivated pulses. The cereal species are
naked  wheat (Triticum  aestivum/durum/
turgidum), which represents the 99% of all the
grains and the main crop at the site, while all the
other cereal species, such as barley and naked
barley (Hordeum vulgare and Hordeum vulgare
var. nudum), and hulled wheat as emmer (7riticum
dicoccum) and einkorn (Triticum monococcum)
types only make up 1% of the total. Chaff remains
were relatively abundant. Of these, 30% are rachis
fragments which coincide with the morphology of
Triticum durum/turgidum type (tetraploid naked
wheat). Only in very few structures, cereals other
than naked wheat seem to be quantitatively sig-
nificant. In the majority of these cases, the second
better represented cereal is hulled barley, but there
is one structure where naked barley yielded more
than 1000 remains (E-52).

Pulses are represented by broad bean (Vicia
faba) and peas (Pisum sativum), although in small
numbers. In addition, poppy (Papaver somniferum/
setigerum) is one more taxon that may possibly
have been cultivated in La Draga. It is not entirely
certain whether it was a weed among the crops or a
plant specifically cultivated during the Neolithic on
the Iberian Peninsula, as appears to be the case in
the rest of the Mediterranean Basin.

2-rowed
hulled barley

Emmer

La Draga: Environmental Archaeology, Fig. 4 Carbonized cereals from the Neolithic site of La Draga: tetraploid
naked wheat, emmer wheat, and two-rowed hulled barley. (Photo: F. Antolin)
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Gathering of fruits and berries in the woods
nearby is well documented at La Draga. There is
a wealth of hazelnuts, acorns, pine nuts, black-
berries, sloes, wild apples or pears, and wild
grapevines. Among the wild fruits, cherry pits,
some of which were perforated for use as pen-
dants, have been found in abundance in recent
excavations.

Charred remains of wild plants are very scarce
and made up of several communities. Some of them
are segetal and ruderal weeds, Cerastium sp.,
Chenopodium album, Lolium sp., Papaver rhoeas/
dubium, Polygonum lapathifolium, Polygonum
cf. persicaria, Valerianella cf. dentata, and Verbena
officinalis; others are more related to aquatic/lake-
shore vegetation, Alisma plantago-aquatica, Alnus
glutinosa,  Cladium  mariscus,  Eupatorium
cannabinum, Lycopus europaeus, Vitis vinifera
subsp. sylvestris, and Potamogeton sp.; a few exam-
ples may be related to deciduous woodland areas,
such as a Cornus sanguinea, Crataegus monogyna,
Prunus avium, Quercus sp., Moehringia trinervia,
and Tilia platyphyllos, and woodland borders/
ruderal areas such as Prunus spinosa, Sambucus
cf. ebulus, Rubus fruticosus agg., and Hypericum
cf. perforatum; and finally, some of the taxa may be
found in more than one of these ecological groups:
Brassicaceae, Carex sp., Galium sp., Silene sp.,
Stachys sp., Ranunculus sp., and Rumex sp. The
presence of a few charred remains of Galium sp.,
Lolium  sp., Papaver somniferum/setigerum,
Cladium mariscus, and Verbena officinalis is the
only evidence of clear weed plants.

Durum wheat would have been grown as a
monocrop and harvested close to the ground.
The most common harvesting technique for
naked wheats in the Near East is reaping ears
and straw together by cutting low on the straw.
This type of harvesting technique is inferred for
La Draga, according to the results of lithic artifact
use-wear analysis (Palomo et al. 2011). Func-
tional analysis of lithic artifacts provides a more
complete understanding of cereal processing in La
Draga. Around 25% of these artifacts seem to
have been used on cereals, both for harvesting
and for cutting straw close to the ground. Two
types of blade insertion have been observed, par-
allel or oblique to the handle. Some of them have
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been used for cutting green stems of plants, which
could be related to early harvesting of crops or
other types of nonwoody plants (Palomo et al.
2011). Analysis has confirmed the position of
the flint cutting teeth in the grooves of the wooden
sickle handles. It has also highlighted the possi-
bility that there may have been a second reaping
of the cereal crops close to the ground to take
advantage of the straw; this would account for
the marks on the tools caused by hitting stones.
The first harvesting would obviously have been to
cut the spikes with the grain at the top of the plant.
Straw then could be reused for other purposes
such us construction material, fuel, fodder, or
even basketry.

After this type of double reaping (spikes and
straw), the selection of grains was carried out by
hand beating without a thresher (perhaps by tread-
ing with animals), followed by winnowing and
sieving. Once washed, the grain was stored in
pottery vessels or baskets, which were probably
placed in stone-floored granaries. Some of the
grain would have been toasted in order to con-
sume it directly, although most of it was used to
make flour using small hand mills.

It is important, then, to consider consumption
possibilities when only Triticum durum/turgidum
type is identified in a site and seems to be its main
crop such as in our case. Bulgur production could
have taken place in La Draga, but the very few
pre-charring fragments of caryopsis are not
enough evidence for such a process. One possible
good way to detect frikke production is the pres-
ence of significant quantities of non-charred
grains with charred apical parts, which is a typical
consequence of this practice. No such findings can
be reported from La Draga, even though green
stems are known to have been cut with lithic
artifacts. Huge concentrations of charred grain
around hearths of sector A have also raised the
possibility that they represent grain roasting inside
big pottery containers.

The grains of barley, emmer, and einkorn may
not have been dehusked. Considering the low
percentage that they represent in the assemblage
and the presence of some pre-charring caryopses
fragments belonging to these taxa, it is probable
that they were accidentally harvested and
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processed with naked wheat and survived the
different processing stages.

Animal Exploitation

The faunal analysis addresses, in addition to the
taxonomic determination, to approach other
aspects such as the model of stockbreeding
exploitation and the importance of hunting in the
immediate environment of the lake or in more
distant areas such as the forests or mountains
that surround the site (Safia 2000, 2011). The
faunal remains recovered and analyzed so far
show the exploitation of at least different animal
species, 46 wild and 5 domestic species.

The classification of faunal remains (N = 14,468)
indicates that most are mammals followed by, in
order of quantitative importance, the remains of
mollusks (4.9%), birds (0.7%), chelonians
(0.7%), and fish (0.09%). The exploitation of
the animal biomass of aquatic environments
and in particular the lake itself is a specific activ-
ity or sporadic. This feature is also evident if we
consider the number of specimens of fish (eels,
barbells, catfish, and roaches), turtles (Emys
orbicularis), and freshwater mollusks acquired,
with very few individuals represented for most
species. The exploitation of the marine environ-
ment as a food source was not recurrent. Among
the 14 species of marine mollusks documented,
only rock mussel was potentially destined for
consumption. A similar dynamic is documented
for birds, with little more than two individuals
representing each of the 14 species of birds iden-
tified. As well as the cormorant, we now have
ducks (the common goldeneye and the ferruginous
duck) and rails (coots or water hens), as well as
cranes, woodcocks, wood pigeons, rock and red-
legged partridges, quails, Passeriformes, and birds
of prey, such as the osprey. Some of these animals,
sometimes found quite whole, may have reached
the site naturally, but in the majority of cases, their
presence can be attributed to their having been
hunted for their meat or feathers.

The role of hunting and obtaining of animal
proteins was still of great importance in La Draga,
despite the relative abundance provided in this
area by domestic cattle (Fig. 5). In addition to
the large mammals, such as aurochs or wild

La Draga: Environmental Archaeology, Fig. 5 Horns
of domestic ox. (Photo: Project La Draga)

bulls, wild boar, red deer, roe deer, and wild
goats, we have been able to determine the pres-
ence of rabbits and a wider range of small carni-
vores (fox, badger, marten, and wildcat), probably
also appreciated for their skins. One is struck by
evidence clearly showing that wild bulls existed in
great numbers, alongside boars, rabbits, roe deer,
and wild goats. These last two species tell us that
what was the hinterland of La Draga, in the strict
sense, began to expand considerably when hunt-
ing extended as far as the high mountains that
marked the limits of the lacustrine basin.

From hunting and gathering, cattle raising was
extensively practiced for the different Neolithic
occupations of La Draga. If we look at evidence
concerning the domestic cattle of the period, there
was a marked presence of the ox and the pig,
alongside the traditional sheep and goats. These
animals were exploited in two ways, to judge from
the range of ages we have detected: they were kept
in order to provide both meat and milk, including
cream derivatives of the latter (butter, cheese).
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There is also some slight but interesting evidence
that dogs were kept, as was usual in other settle-
ments of the Old Neolithic, both on the peninsular
and Central Europe. The presence of the domestic
dog is confirmed by the remains of two individ-
uals, one of 3—6 months old and another more than
12 months old.

Stockbreeding was, above all, aimed at
obtaining meat and milk, although there appears to
be evidence that older oxen (Fig. 5) were used for
agricultural tasks. From paleopathology bone, some
oxen have made regular overwork, something that
can be related to its use for different tasks (loading,
wood transport, agricultural tasks, etc.). In these
cases the repeated mechanical pressure on the hard
parts of the skeleton of the animal can cause bone
deformities. In La Draga it has been found that most
of pathologies were found in the animal’s foot,
consisting in deformations and different degrees of
bone spurs (Llado et al. 2008).

The meat in all the domestic species (ox, pig,
sheep, and goat) was obtained from young ani-
mals once they had reached their optimum usable
body mass. The relative abundance at La Draga of
the remains of animals only a few months old
(calves, suckling pigs, lambs, and kid goats) or
even newborns, perhaps due to the difficult con-
ditions of the period, does not detract from the
general pattern of slaughtering noted. Obviously,
some males were reserved for the reproduction of
each species, as well as adult females (cows,
sheep, and nanny goats) for the provision of milk.
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La Riera is a small cave in the karstic complex of
La Llera ridge on the coastal plain of eastern
Asturias, in Posada de Llanes, halfway between
Santander and Oviedo (northern Spain). Other
nearby Paleolithic and Mesolithic sites include
Cueto de la Mina, Bricia, Coberizas, Tres
Calabres, Balmori, Quintanal, Fonfria, Arnero,
etc. The deposits in La Riera both overlap and
complement the important culture-stratigraphic
sequence in the adjacent rock-shelter of Cueto de
la Mina, which spans some 18,000 years between
the Gravettian and the Asturian. La Riera, Cueto
de la Mina, and the other sites were discovered
and excavated in the 1910s by the Conde de la
Vega del Sella, whose palace is located nearby.
His monographs on Cueto de la Mina, La Riera,
and Balmori (Vega del Sella 1916, 1930), and
Hugo Obermaier’s observations thereon in Fossil
Man in Spain (1924), provided information of
extraordinary quality and value for the period. In
1917-1918, La Riera specifically yielded a series
of layers pertaining to the Solutrean, Lower and
Upper Magdalenian, Azilian, and Asturian. The
site was heavily looted in subsequent years (and
has again been recently, despite closure with iron
bars). In 1969, as part of his doctoral research on
the Asturian Mesolithic culture, Clark (1976)
sampled the concreted shell midden (conchero)
and excavated a small test pit in front of the
cave. The site is strategically located in the center
of the narrow coastal strip, 1.75 km south of the
present shore (9.7 km from the Pleniglacial shore)
and 1.5 km from the abrupt base of the Sierra de
Cuera, a coastal hill range that rises to 1315 m
above sea level to the north of the Picos de Europa
(maximum elevations: 2500-2600 m). Facing
south at only 30 m above sea level, the cave is
sheltered by La Llera ridge from winds off the
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Atlantic. The resources of the coast, the coastal
plain, and the steep, rocky slopes of the sierra
were all easily accessible.

Between 1976 and 1979, Clark and L.G. Straus
excavated remnant intact deposits in the interior of
La Riera, uncovering the same sequence of
periods as had the Conde (Fig. 1). The results of
this research were fully published in a substantial
interdisciplinary monograph (Straus and Clark
1986a). In an attempt to date the occupations
independently of their “diagnostic” artifacts,
they obtained 28 conventional radiocarbon
assays. Several levels were dated by more than
one assay. Despite several stratigraphic inconsis-
tencies and a few dates that are patently too
young, Solutrean levels 2—17 (defined by the pres-
ence of characteristic foliate and shouldered
points) can be placed (in uncalibrated years)
between ca. 20 and 17 ka BP, the Lower Magda-
lenian (levels 18-23) between ca. 17 and 15 ka
BP, the Upper Magdalenian (levels 24-26,
defined by a round-section antler harpoon)
between ca. 13 and 11 ka BP, the Azilian (levels
27-28 with a flat-section harpoon) between
ca. 11 and 9 ka BP, and the Asturian (with cobble
picks found by Vega del Sella and Clark in the
conchero) between ca. 9 and 6.5 ka BP. These
ages were later basically confirmed by two series
of reservoir-corrected dates obtained on mollusc
shells by A. Craighead (1999) and by Soares et al.
(2016), who also obtained an Oxford
ultrafiltration-pretreated assay on an ibex molar
that confirms a 20 uncal ka BP age for one of the
earliest Solutrean levels. Thus the Solutrean in
Cantabrian Spain began shortly before 20,000
radiocarbon years ago, as also shown by dates
from Las Caldas in central Asturias and El
Miréon in Eastern Cantabria. New AMS assays
(commissioned by Straus) on ibex and red deer
bone collagen (extracted by J.R. Jones) signifi-
cantly increase the uncalibrated ages for La
Riera levels 23 (15,120 + 40 BP, UG-27526)
and 24 (13,530 + 35 BP, UG-27525), respec-
tively, late Lower and early Upper Magdalenian.
These new dates support Laville’s (1986) inter-
pretation of an erosional hiatus between levels
23 and 24.

The fundamental aims of the 1970s
re-excavation of La Riera were to determine
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whether/to what extent there were correlations
between climatic and faunal changes throughout
the sequence, whether/when there were changes
in the human use of the cave through time,
whether or not correlations could be found
among faunal and artifact assemblages and site
functions, and whether or not some kind of rela-
tionship existed between traditional, normative
cultural designations (e.g., Solutrean, Magdale-
nian, Azilian, Asturian) and major adaptive shifts
in the Cantabrian region. The key focus of the
research was on the investigation of change
through time both in the use of this cave and in
the human exploitation of the surrounding envi-
ronment as the latter was changing as a conse-
quence of widespread last glacial changes in sea
level, temperature, precipitation, and vegetation.
Emphasis was placed on paleoenvironmental
reconstruction and on radiocarbon-informed cli-
matic correlations with better known regional
sequences in SW France as monitored through
sedimentology (Laville 1986), palynology
(Leroi-Gourhan 1986), and micromammals
(Altuna 1986).

While these higher-order questions were
mostly addressed successfully, other findings
had equal or perhaps even greater significance.
Notably, it was shown that the classic diagnostic
artifact types of the so-called “Upper” Solutrean
were found at the bottom of the dated sequence of
Solutrean levels and that there was a smooth tran-
sition in terms of hunting technologies (the most
dynamic elements of Upper Paleolithic artifact
assemblages) between the Solutrean and Lower
Magdalenian, with a gradual substitution of Solu-
trean foliate and shouldered points by Magdale-
nian antler projectile points sometimes barbed/
edged/tipped with backed bladelets (see Straus
1983). It was also demonstrated that there was a
clear trend toward subsistence intensification
through both situational specialization (in red
deer or ibex hunting — including the increased
killing of juvenile animals) and overall diversifi-
cation to include more dangerous or elusive ungu-
late prey and smaller avian (Eastham 1986) and
aquatic foods (fish (Menendez et al. 1986), shell-
fish, echinoderms, and crustaceans (Ortea 1986)),
with the beginnings of a broad-spectrum
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adaptation well in advance of the Holocene
Mesolithic. The exploitation of marine molluscs
in significant amounts in certain Solutrean (Last
Glacial Maximum) levels at La Riera, when the
shore was a 2-h walk from the site, pushed back
the known inception of the significant use of lit-
toral resources in the Cantabrian region by several
thousand years before the Lower Magdalenian
(cf. Freeman 1973; Straus 1977). Indeed, size
decreases in limpet shells beginning in the late
Pleistocene could be attributed to human over-
exploitation of this resource, probably because
of (seasonal?) food stress resulting from regional
demographic pressure in this very confined strip
of land between the ocean and the Picos de
Europa. The oxygen isotope analyses of limpets
by Deith and Shackleton (1986) represented
another “first” for this region and indeed for
Spain as a whole. Other studies that were
pioneering in the Iberian context included recon-
struction of lithic raw material procurement using
petrographic analysis (Straus et al. 1986) and of
lithic technology (including indicators of chang-
ing systematic reduction patterns) by application
of a standardized typology of cores and débitage
and multivariate analyses for inter-assemblage
comparison (Straus and Clark 1986b; Clark
et al. 1986).

Although La Riera yielded an impressive array
of diagnostic lithic and osseous (Gonzalez
Morales 1986) artifacts (notably projectile
points), the research also revealed considerable
general continuity in adaptation and a degree of
inter-level alternation in “substrate” (often
“archaic,” flake-based) artifacts (e.g.,
sidescrapers, denticulates, notches), contrasting
with more classic Upper Paleolithic types
(backed bladelets, end scrapers, burins, perfora-
tors).  These artifact-type  characteristics
responded to variations in lithic raw material
availability (e.g., quartzites are common and
locally sourced, while flints and radiolarites are
relatively scarce and geographically restricted in
the bedrock lithology of eastern Asturias). Fluc-
tuations in the proportional representation of
“substrate” tools are not related to classic
culture-stratigraphic phases. In short, a significant
part of the lithic component variability in the La
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Riera sequence can be related to changes in lithic
procurement patterns, artifact, and site functions,
and not to traditional culture-stratigraphic con-
structs. This finding challenged some of the fun-
damental tenets of Upper Paleolithic and
Mesolithic archeology in Cantabrian Spain, as
the site monograph included explicit syntheses
for the entire region (Clark and Straus 1986;
Straus and Clark 1986¢).

Although subsequent restudies of La Riera
by numerous doctoral students (and others)
have questioned (but not disproven) specific
attributions of certain levels to the Solutrean,
Lower Magdalenian, or Azilian culture con-
structs, challenged the human population pres-
sure explanation for limpet size decrease (but
see Guttierez Zugasti 2009 for region-wide sup-
port for this idea), or rejected certain radiocar-
bon dates, the original research has stood the test
of time in terms of documenting subsistence
intensification and changes in site use while
(together with the late 1960s excavations of the
Middle and Early Upper Paleolithic deposits in
Cueva Morin in Cantabria (Gonzalez Echegaray
and Freeman 1971, 1973)) helping to launch a
new level of interdisciplinary, scientific prehis-
toric archeology in the classic Cantabrian
region, in large part because of the extensive
and explicit nature of the site monograph. La
Riera has thus twice risen to the status of a
reference site in the Cantabrian region, first in
the early and then in the late twentieth century.
More importantly, perhaps, the 1970s excava-
tions in this relatively small cave were signifi-
cant for the ideas proposed, tested, and debated,
as new generations of prehistorians arise to pro-
pose their differing visions of the Upper Paleo-
lithic and Mesolithic past as registered in La
Riera’s iconic deposits.
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Introduction

The La Sena Mammoth Site is in southwest
Nebraska, on the North side of the Medicine
Creek Reservoir. Bureau of Reclamation archae-
ologists Bob Blasing and Brad Coutant discov-
ered the site in 1987 during a routine shoreline
survey (Holen 2008, 1). The La Sena site is situ-
ated in a high loess-capped terrace (Holen 2008, 1)
approximately 200 ft from the former channel of
Medicine Creek. The Medicine Creek Reservoir
was constructed in the early 1950s and has since
caused an estimated 30 m of cut bank to erode
since its construction (Holen 2008, 1). Photo 1.1
below shows the La Sena site area post excavation
in 2012 when reservoir water levels had dropped
below the base of the berm. I carried out field
work and collections studies at the La Sena site
in 2011 and 2012. Much of the information
contained here is based on my experiences at the
La Sena site, and my study of the La Sena site
publications and artifacts, for my 2015 disserta-
tion (Steeves 2015) (Fig. 1).

La Sena, Fig. 1 La Sena site. (Photo credit Steeves)


https://doi.org/10.1017/RDC.2016.71
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La Sena, Table 1 La Sena excavations

Date
1987 Collection of eroded materials

1988 Collection of eroded materials. Coring 4 m north
of bluff face, cut bank profiling

1989 Excavation

1990 Excavation interdisciplinary team

1991 Excavation
1993

1994 Excavation
Salvage of eroding materials
UON, OSU

La Sena
PI Artifacts Published
Brad Coutant Mammoth bone US Bureau of
Bob Blasing Lithic material Reclamation
Steve Holen Mammoth bone
David May Lithic flakes
Steve Holen Spirally fractured Plains Anth
Bob Blasing mammoth bone Conference 1989
Dave May Mammoth bone SAA 1990
Jim Winfrey collagen
Michael Fosha
Steve Holen Spirally fractured
Adrien Hannus | mammoth limb
Dave May bones
Steve Bozarth
Cara Burres
Bob Blassing
Steve Holen
Steve Holen Spirally fractured Quaternary

Dave May
Steve Holen
Dan Watson

mammoth bones

Research 1993

1996 Excavation and collection, hair nets worn by all | Steve Holen Hair samples Holen and
crew, and sterile excavation precautions taken Robson Spirally fractured Bonnichsen
Bonnichsen mammoth limb (1996)

bones

1997 Steve Holen Spirally fractured Holen and May
mammoth limb Medicine Creek
bones Conference 1997

1998 Steve Holen Spirally fractured

Compiled by Steeves from Holen (2008)

The La Sena deposition setting offers a glimpse
of the past through spatial relationships among
specimens (Holen 2008). The site deposition is
discussed by Holen (2008) as unique in that the
specimens are derived from non-fluvial sources
(Burres-Jones 2008, 76). The La Sena site is
found on a very weakly developed B horizon in
the Peoria Loess that caps alluvial deposits of the
Gilman Canyon Formation. The La Sena site has
benefited from an interdisciplinary multiyear
study directed by Dr. Steve Holen. Excavation at
La Sena took place over 11 years, 1987-1998.
The analysis of the La Sena site was supported
by archaeological excavations and dating,
geoarchaeological studies, micro faunal and

mammoth bones

paleoecological analyses, paleoenvironmental
reconstruction based on opal phytolith analysis,
and a study of fossil land snails as indicators of
paleoclimate (Steeves 2015). The following
Table 1 lists the excavations at the La Sena site
from 1987 to 1998.

Definition

On a regional scale, there are numerous Pleisto-
cene mammoth sites recorded within the Great
Plains area. Pleistocene sites close to La Sena
include but are not limited to those in Table 2

(Fig. 2).
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La Sena, Table 2 Selection of La Sena Sites/ Great Plains not a complete list
Site Dates rcybp Artifacts PI
Lovewell I, 18,250 4+ 90 Spirally fractured mammoth bone Holen (1996,
KS 20,430 2007)
Lovewell 11, 19,530 Spirally fractured mammoth bone patterned distribution of bone | Holen (1996,
KS 18,250 2007)
Dutton site, 16,330 4+ 320 | Mammoth bone in situ below Clovis tool level, stone tools Stanford (1979)
CcO 11,710 + 150 | flakes, impact points, bone flaking
La Sena, NE | 18,440 + 145 | Spirally fractured mammoth bone impact points, bone flakes Holen (2008)
Differential breakage
Patterned distribution of bone
Shaffert, NE | 16,500 & 300 | Mammoth bone, green fractured, impact points Holen and May
(2002)
Jensen, NE 14,830 + 220 | Mammoth bone impact points, bone flakes, differential breakage | Holen (1995)
13,880 + 90
Selby, CO 16,630 4+ 320 | Mammoth bone
Horse, camel, bison, mammoth, impact points, bone flaking Stanford (1979)
Hamburger 16,480 + 60 Spirally fractured bone Holen (2007)
site, NE Impact notches
Differential breakage
Lamb 11,735 Mammoth bone, impacted and flaked limb bone and stone Stanford and
Springs, CO artifacts Fisher (1992)
(5DA483) 26,000
15,000
21,850
Dent Site, 11,200 Mammoth (12, mammoths), Clovis tools Wormington
CO (1957)
Brunswig and
Fisher (1993)
Compiled by Steeves
Scottsbluffe o _
Cheyenne "o Sidney ¢ Noe;qm“. ° Oom:
Lincoin

oo Kearney ©

'°1ver
>

La Sena, Fig. 2 La Sena Regional Area, not a complete
list or map of all regional sites (Steeves 2014). / La Sena:
2 Shaffert: 3 Jensen: 4 Hamburger; 5 Lovewell I Lovewell

The time of deposition of the mammoth
remains at the La Sena site was approximately
the same time as the maximum extension of the
Last Glacial Maximum (LGM). During this time,

09 McCook e

9

II: 6 Selby: 7 Dutton: 8§ Lamb Springs: 9 Dent. Map Credit
((Steeves 2015)

the James Lobe extended just south of present-day
Yankton, South Dakota (Wright et al. 1973, 160), or
approximately 330 miles North of the La Sena site
(Pierce 2008, 146). When the La Sena Mammoth



6374

La Sena

died, the environment would have included a cool
grassland steep, river and creek areas would have
supported a riverine deciduous forest and larger
valleys spruce and pine forests (Holen 2008, 160).

The artifacts at the La Sena site include spirally
fractured limb bones of an adult Columbian mam-
moth (Mammuthus columbi) (Holen 2006, 30).
The disarticulated skeletal remains were scattered
over an area of 20 x 10 m. The archaeologists
found no stone tools in good contact with the
bone, nor butchering marks on the bones (Holen
2006, 31). The spiral fracture of the limb bone
indicated that the bones were broken relatively
recently after the animal’s death (Holen 2008 3)
and the femur segments “exhibited impact points”
(Holen 2008, 3) an indication that “humans were

La Sena, Fig. 3 Large
femoral segments (Photo
credit Steve Holen)

La Sena, Fig. 4 Lateral
segment of femur (Photo
credit Steve Holen)

responsible for the bone breakage” (Holen 2008 3).
The following Figs. 3 and 4 show in situ
Mammuthus  femoral segments found in
undisturbed Pleistocene soils at the La Sena site
during the 1989 excavation (Steeves 2015).

Dating and stratigraphic profiles were recorded
throughout the 11 years of the excavation and
survey of the La Sena site. The age of the mam-
moth bone bed level was established through
radio carbon dating of the mammoth and of soil/
sediment humates within, above and below the
deposits to date depositional and erosional events
(Holen 2006, 42).

In addition to general loess and alluvial stratigra-
phy at the La Sena site, the stratigraphy of the
loess deposits on which the mammoth bone rest

10 12 89

25 FT 177

sa I1
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La Sena, Table 3 La Sena humates dating profile
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Depth below Depth below Excavation Material Delta *C | Conventional '*C age
datum (m) surface (m) unit(s) Lab. no. |dated %o0) (year B.P.)
0.13-0.23 0.50-0.60 N5 Tx-7005 | Humates |—15.5 2,440 £ 70
1.36-1.41 2.50-2.55 Z4 and Y4 Tx- Humates | —21.8 17,930 + 180
8182a
1.36-1.41 2.50-2.55 Z4 and Y4 Tx- Humins —22.6 18,280 £ 200
8182b
3.45-3.50 3.70-3.75 K1 Tx-7006 | Humates | —25.7 18,860 £ 360
3.68-3.78 3.76-3.86 14 Tx-6708 |Humates |—21.4 16,730 £ 490
6.42-6.52 6.79-6.89 N1 Tx-6707 |Humates |—21.8 20,870 + 1280
8.18-8.28 8.55-8.65 N1 Tx-6709 | Humates | —19.2 24,830 + 1340
8.90-9.00 9.22-9.32 L1 Tx-7370 | Humates | —18.6 27,640 £ 580

Compiled by Steeves from Holen (2008)

La Sena, Table 4 La Sena site soil formations

La Sena site land-forming events

28,000-25,000 | Loamy alluvium deposited on the

flood plain of Medicine Creek
25,000-21,000 | Fine-grained alluvium and loess

accumulated

21,000 Deposition of Peorian loess begins in
Medicine Creek valley
A little more than 5 m of Peorian loess

accumulates

20,870-17,930

Up to 11,000 Deposition of Peorian loess at La Sena
site continued
10,500-5000 Alluvium valley fill 2 accumulated in

the Medicine Creek valley
Compiled by Steeves from Holen (2008)

and in which they are buried was studied in
detail. (Holen 2008, 43)

The La Sena site soil stratigraphy and radio
carbon dating “may be used to reconstruct land-
forming events at the site” (Holen 2008, 45)
(Tables 3 and 4).

Archaeologists are often faced with the labori-
ous task of defining faunal collections and having
to decide whether collections of animal bones are
the result of natural, carnivore, or human activity.
In deciphering human accumulations of animal
bones from mammalian accumulations of animal
bones, archaeologists have considered numerous
points regarding agents of bone breakage.
Behrensymer (1991) argued that bone breakage
in an assemblage “can reveal information regard-
ing the relative time of breakage, number of

episodes of modification and the agent responsi-
ble.” Bone that is broken when it is green or
slightly fresh exhibits spiral fractures “that follow
the course of collagen fibers, sawtooth fractures or
flaking” (Shipman 1981). Bone that is dry or
weathered “tend to fracture perpendicular to the
long axis of the bone and collagen fibers produc-
ing columnar step-fractures with rectangular
edges” (Burres-Jones 2008, 79). Holen and
Holen (2014) listed the following traits in
Table 5 for human-induced bone breakage

(Fig. 5).

Key Issues/Current Debates/Future
Directions/Examples

Holen (2006, 39) argued that “the presence of
spirally fractured mammoth limb bone, dynamic
loading points, and bone flaking from in situ
deposits at both La Sena and Lovewell mammoth
sites, could be representative of human modifica-
tion of mammoth bone.” Proboscidean bone mod-
ified by humans as a resource for tools and/or
marrow is known from the archaeological record
of the middle Pleistocene of the Eastern Hemi-
sphere in the area now known as Europe (Biddittu
et al. 1979, 22) and Siberia (Morlan 2003). In
North America, pre-13,200 cal BP communities
also utilized proboscidean bone to manufacture
bifacial tools, for shafts, projectile points, and
shaft wrenches (Johnson 1985, 201). The procure-
ment of bone for tool manufacture would require
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La Sena

La Sena, Table 5 Holen
induced bone breakage

and Holen (2014). Human-

Definitions of human-
induced bone
modifications

(Holen 2013,433)

Impact notches

Semicircular or arcuate
indentations on the fracture
edge or a long bone
produced by percussion

Spiral fractures

Tensile failures along a helical
path produced by breaking at
oblique angles to the
longitudinal axis of the bone

Bone flakes

Debitage produced by bone
percussion that have
features characteristic of
lithic flakes produced by
human agency

Flake scars

Patterned indentations on
bone surfaces indicating
flakes have been removed

Patterned distributions
of bone

Human induced arrangements
of skeletal elements

Preferential breakage

The intentional breakage of

thick cortical limb bones
while leaving lighter bones
unbroken

Modified bone tools Skeletal evidence with
evidence of modification or

use wear
Manufactured lithic artifacts
exhibiting multiple flake
scars

Chipped stone tools

Cobbles associated with bone
assemblages interpreted as
precursors or anvils

Anvils or hammer stone

Lithic flakes
Compiled by Steeves (2013)

Utilized or waste flakes

the reduction of mammoth limb bone into large
flakes or cores which would require striking them
with a hammer stone (Holen 2006, 40). The taph-
onomic studies from La Sena were compared with
“naturally induced fracture patterns on modern
elephant bone” (Holen 2006, 40). Holen argues
that both “carnivore gnawing and trampling can
be eliminated as factors in mammoth limb bone
fracturing and flaking at La Sena and Lovewell
based on this evidence” (Holen 2006, 40). Numer-
ous North American archaeologists have
observed mammoth limb bone reduction and
have argued that human action creates spirally

La Sena, Fig. 5 Paulette Steeves La Sena collection of
fragmented bone extruding from adjacent cut bank area.
(Photo Credit. Holen 2011)

fractured bone and resulting flaked bone
(Johnson 1985; Morlan 1980).

Haynes and Krasinski (2010) stated that argu-
ments for human breakage of proboscidean bone
have not been “perfectly supported” (Haynes and
Krasinski 2010, 181). They further argued that
modified mammoth remains in the Americas “do
not indicate a Pre-Clovis human presence”
(Haynes and Krasinski 2010, 181). However,
throughout the article, Haynes and Krasinski
repeatedly refer to the implications for Pre-Clovis
sites as their focus on rejecting humanly induced
bone technologies. The author’s offer no citation
or reference to support some of their statements
such as “crania ‘may’ be picked up by curious
elephants and broken” (Haynes and Krasinski
2010, 185); “A single elephants foot placed
upon a bone ‘may’ create one mark” (Haynes
and Krasinski 2010, 181). The authors also sug-
gest that in replicative experiments, impact
notches and hammer stone marks should be visi-
ble. The authors state that the “fossils do not
possess these marks” (Haynes and Krasinski
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2010, 197), but they do not identify which fossils
they are referring to. In critiquing the La Sena
and Lovewell sites fossil mammoth bone collec-
tion, Haynes and Krasinski (2010, 181) state
that the mammoth remains do not have visible
marks from anvils or hammer stone, yet hammer
stone and impact marks are recorded and photo-
graphed on mammoth limb bone from both sites
(Steeves 2015).

There has not been an overall comparative
analysis or an overall report on all mammoth
bone breakage at mammoth fossil sites in the
Americas; however, Haynes and Krasinski
(2010) state that “most if not all the modifications
on North American Pre-Clovis mammoth bones
can be more parsimoniously attributed to non-
human Taphonomic processes” (no citation
given by authors). To back up this statement
with scientific data would require an extensive
study of all North American sites which contain
fractured mammoth bone. However, as far as
I know, such a study has not been published.
Therefore, Haynes and Krasinski’s argument
failed to support their position (Steeves 2015).

There are numerous oral traditions relating to
the Great Plains area which include discussion of
megafauna and extinct species. The Pawnee in
1832 numbered between 10,000 and 20,000 peo-
ple. Forty-two years later in 1874, their numbers
had dropped to only 2,000 and after removal to
Oklahoma in 1902 their numbers dropped to
500 (Mayor 2005, 169). In 1902, James
R. Murie whose Pawnee name was Young Eagle
began to collect stories for George Dorsey of the
Field Museum of Chicago (Mayor 2005, 169).
Young Eagle interviewed Young Bull
(1835-1916), the last of the fossil bone doctors
(Mayor 2005, 169).

Dimly illuminated and suspended over the altar area

was an old sacred bundle, about three feet long,

wrapped in red ocher stained Buffalo hide. (Mayor
2005, 172)

The sacred bundle had been saved by a 5-year-
old girl named Sadie, after a Pawnee hunting party
of 350 people was attacked by a group of 1,000
Sioux. Sadie’s father had lashed the bundle to her
back as he sent her off; she was one of only a few
Pawnee people who survived the attack that day
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(Mayor 2005, 172). The bundle was later donated
by Sadie’s descendants to the Pawnee Village
Museum in Republican Kansas (Mayor 2005,
172). In 1855, Young Bull saw the large white
carved bone on the altar, and the pictures that been
carved in it (Mayor 2005, 173). The old medicine
man told Young Bull the following story in 1855
(Mayor 2005, 172).

Many years ago, when our people lived on the
Republican River, we used to go hunting in the
western part of what is now Kansas and Nebraska.
Upon our journey, we stopped at a place where there
was a big mound known as the Swimming Mound”
That day one man climbed the hill and walked into
the timber. “There he wandered until he became
tired and lay down upon this high mound.”

He dreamed that a giant person was standing
near him. “My son, I have come to you. Many of my
people were drowned here at this place, and here
our bones rest.... The people make light of our
bones when they find them. I will now tell you
that when you find some of their old bones they
have curative powers. On the south side of the hill
you will find a bone.... one of my thighs. Take it,
wrap it up, and my spirit will be with that bone.
I will be with you and will give you my great
power”. The Pawnee hunter awoke and went
around the hill and found what looked like a long
white rock sticking out of the cliff. He dug out the
object and recognized it as the thighbone, of a giant
turned to stone.

“The man took the giant bone home with him
and placed it in a buffalo robe and hung it up in his
tipi.” That winter he took the heavy fossil back to
his village and placed it in his earth lodge. Over the
following years, the giant reappeared in his dreams
and taught him the rituals and songs about the stone
bone. At last, the keeper of the fossil invited several
other medicine men to learn the new healing cere-
mony. The bone was later wrapped in calico cloth
inside a buffalo-calf hide and kept in the doctor’s
lodge. Only the initiates of the lodge knew that the
large white stone was really a giant bone. Inscribed
on the petrified femur were carvings of a woman
and a man, a human skull, a bow and arrows, and
stars and a moon. A sunburst design was carved
around the joint. The original fossil finder became a
great warrior and medicine man. He has the strength
of a giant on the warpath; he could kill a buffalo
with one arrow and carry all the meat home on his
back. In his doctoring he “took dust from the bone”
to make a tea that cured the sick. When small pox
arrived on the Great Plains, recounted Young Bull,
and the bone helped the Pawnees. Although the
people never realized the true identity of the “won-
derful stone” anyone who touched the giant bone
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did not fall sick, and those who took-sick and drank
the fossil bone tea survived.

As a little boy in about 1840 Young Bull heard
from his grandmother about giant beings who had
drowned long ago, “before we lived upon this earth.”
These “wonderful human beings” lived “where the
swimming mound is in Kansas.” There a great flood
occurred, “so deep it killed these wonderful beings.”
She told Young Bull that the Pawnees found many
giant bones “upon the sides of the hill of the swim-
ming mound (Mayor 2005, 173-175).

We do not know for how long before Young
Bull heard this story the Pawnee lived or hunted in
the area close to the La Sena site. However, we do
know from this story that the Pawnee were knowl-
edgeable of megafauna fossils and histories of
flooding in the area. The La Sena site is just a
few miles north east of where the Pawnee camped
during their last buffalo hunt. This is where the
Sioux attacked them, a battle mentioned in oral
traditions as the one from which Sadie fled on
horseback with the sacred medicine bundle. The
La Sena site along Medicine Creek is in an area of
numerous sites which date into recent times, an
area of power, at the closest point between two
larger rivers, the Platte to the north and the Repub-
lican to the south (Steeves 2015).

Medicine Creek is fed from a spring approxi-
mately 50 miles to the northwest of the reservoir
and drains south into the Republican River.
Ancient landscapes are visible in stratigraphic
profiles of eroded cut banks; the land was a little
gentler with lower rises from the water’s edge
during the Pleistocene. Currently receding water
levels expose the stumps of trees cut in the 1950s
when the dam was built. Driving across the flat
barren plains of Nebraska, it is hard to imagine
that such a place exists, hidden over the slight
crest of an upland terrace, in a shallow ravine
just below the earth’s surface. During the occupa-
tion of La Sena, this would most likely have been
a very good place to live. The ravine was deep-
enough to provide protection from the wind, fresh
water was available from the creek, and abundant
game and plant food could be harvested close to
the site (Steeves 2015).

Spending time on the land at La Sena and
creating a relationship with this place, offering
tobacco and prayers to all my relations, brings a
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clarity of mind. I realize that this was a very good
place for humans and for their four-legged rela-
tions. From the archaeological data and from oral
traditions I am given the vision of a vibrant place
where Mammoth and others lived well on the
land. Oral traditions give an accounting of the
numerous megafauna fossils, medicine bones
that were found along Medicine Creek for many
years prior to the invasion of Europeans. Archae-
ological records also provide an accounting of
mammoths in this area over 18,000 years ago.
The La Sena site is just one of many similar sites
in the area, and thus one in a regional area of
mammoth sites that date to the same time frames
within a few thousand years. The area of southern
Nebraska and central and northern Kansas and
eastern Colorado have not yet given up all their
archaeological secrets. There are most likely other
sites to be found and the area would be a rich place
for researchers to continue archaeological inves-
tigations of Pre-Clovis sites. Mammoths were
abundant on the Great Plains during the Pleisto-
cene, where grazing was lush and water sources
plentiful. Where resources for sustenance and
tools and daily necessities are found, there so do
we often find humans. Arguments against earlier
than 12,000 years before present archaeology sites
have been the norm in American archaeology for
over 80 years. However, the multi-year study at
the La Sena site in southwestern Nebraska has
produced a solid record of human interaction
with mammoth bones and is dated to
18,440 £ 145 rcybp.

Cross-References

North America (USA): Historical Archaeology
Oral Tradition: Ancient Greece

References

Behrensmeyer, A.K. 1991. Taphonomy: Releasing the data
locked in the fossil record. Geobiology. New York:
Plenum Press. 9: 291-335.

Biddittu, 1., PF. Cassoli, F. Radicati di Brozolo,
A.G. Segre, E. Segre Naldini, and 1. Villa. 1979.
Anagni, a K-Ar dated lower and middle Pleistocene


https://doi.org/10.1007/978-3-030-30018-0_1768
https://doi.org/10.1007/978-3-030-30018-0_949

Labor Archaeology

site, central Italy: Preliminary report. Quaternaria.
Storia Naturale e Culturale del Quaternario Roma
21: 53-71.

Brunswig, R.H., Jr,, and D.C. Fisher. 1993. Research on
the Dent mammoth site. Current Research in the Pleis-
tocene 10: 63-65.

Burres-Jones, Cara, L. 2008. Paleoecology and micro-
taphony of the La Sena Mammoth Site, a micro faunal
analysis. In The La Sena Mammoth Site, 25FT177. vol-
ume 1: History of investigations, paleoecology and stra-
tigraphy. Medicine Creek Reservoir, Frontier County,
Nebraska, ed. Steve Holen. Denver Museum of Nature
& Science Technical Report 2008—09. Denver.

Haynes, C.V., and Kathryn Krasinski. 2010. Taphonomic
fieldwork in Southern Africa and its application in
studies of the earliest peopling of North America. Jour-
nal of Taphonomy 8 (203): 181-202.

Holen, S. 1996. The Lovewell mammoth, A late
Wisconsonian site in north-central Kansas. Current
Research on the Pleistocene 13: 69-70.

Holen, S.R. 2006. Taphonomy of two last glacial maxi-
mum mammoth sites in the central Great Plains of
North America: A preliminary report on La Sena and
Lovewell. Quaternary International 142: 30—-43.

Holen, S. 2007. Excavations at the Hamburger Mammoth
site, 25FT44, Medicine Creek Reservoir, Frontier
County, Nebraska. Denver, CO: Denver Museum of
Nature and Science Technical Report 2007-07.

Holen, Steve. R. 2008. The La Sena Mammoth site,
25FT177. volume 1: History of investigations, paleo-
ecology and stratigraphy. Medicine Creek Reservoir,
Frontier County, Nebraska. Denver Museum of Nature
& Science Technical Report: 2008—09.

Holen, S., and R. Bonnichsen. 1996. Excavations at the La
Sena Mammoth Site: The Search for Late Pleistocene
Hair. Iowa City: Plains Anthropological Conference.

Holen, S.R., and K. Holen. 2014. The mammoth steepe
hypothesis: The Middle Wisconsin (oxygen isotope
stage 3). Peopling of North America. Paleoamerican
Odyssey, 429—444. College Station: Texas A&M Uni-
versity Press.

Holen, S.R., and D.W. May. 2002. The La Sena and
Shaffert Mammoth Sites: history of investigations,
1987-1998. In Medicine creek: Seventy years of
archaeological research, ed. D. Roper, 20-36. Tusca-
loosa: The University of Alabama Press.

Johnson, E. 1985. Current developments in bone technol-
ogy. Advances in Archaeological Method and Theory
8: 157-235.

Mayor, A. 2005. Fossil legends of the first Americans.
Princeton: Princeton University Press.

Morlan, R.E. 1980. Taphonomy and archaeology in the
Upper Pleistocene of the northern Yukon Territory: A
glimpse of the peopling of the New World. Musée
National de I’'Homme. Collection Mercure. Commis-
sion Archéologique du Canada. Publications
d’Archéologie. Dossier Ottawa, (94), 1-380.

Morlan, R.E. 2003. Current perspectives on the Pleistocene
archaeology of eastern Beringa. Quaternary Research
60: 123-132.

6379

Pierce, H.G. 2008. Climate implication of land snail’s
associated with a Late Wisconsonian fossil mammoth
in south central Nebraska. In The La Sena Mammoth
site, 25FT177. volume 1: History of investigations,
paleoecology and stratigraphy. Medicine Creek Reser-
voir, Frontier County, Nebraska. Denver Museum of
Nature & Science Technical Report 2008—-09. Denver.

Shipman, P. 1981. Life history of a fossil and introduction
to taphonomy and paleoecology.

Stanford, D. 1979. The Selby and Dutton Sites, Evidence
for a possible Pre-Clovis occupation of the high Plains.
In Pre Llano cultures of the Americas, paradoxes and
possibilities, ed. R.I. Humphrey and D. Stanford.
Washington, DC: Anthropological Society of
Washington.

Stanford, D.J., and Fisher, J. W. 1992. Final report: Anal-
ysis of the Lamb Spring archaeological site.
Smithsonian Institution Scholarly Studies Program.
National Museum of National History, Washington,
DC.

Steeves, P. 2012. Photo of the La Sena site, post excava-
tion. Unpublished.

Steeves, P.F. 2015. Decolonizing indigenous histories,
Pleistocene archaeology sites of the Western Hemi-
sphere. Binghamton: State University of New York.

Wormington, H.M. 1957. Ancient Man in North America.
Denver: Denver Museum of Natural History.

Wright, H.E., Jr. 1973. Tunnel valleys, glacial surges, and
subglacial hydrology of the Superior Lobe, Minnesota.
Geological Society of America Memoir 136: 251-276.

Wright, et al. 1973. James Lobe extension LGM (cited in)
Holen, Steve. R. (2008). In The La Sena Mammoth site,
25FT177. volume 1: History of investigations, paleo-
ecology and stratigraphy. Medicine Creek Reservoir,
Frontier County, Nebraska. Denver Museum of Nature
& Science Technical Report: 2008—09. Denver, CO.

Labor Archaeology

Paul A. Shackel
Department of Anthropology, University of
Maryland, College Park, MD, USA

Introduction

The rise of industry transformed labor and
impacted landscapes, gender roles, and living
conditions. Today, in most of the Americas and
across Europe, the evidence of these industrial
signatures is found in the form of rusting factories,
abandoned buildings, deserted mines, scarred
landscapes, and decaying cities and towns.
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These are all reminders of an economy that was
once dominated by industrial capitalism for more
than a century. While most of the factory produc-
tion has moved to Asia, many communities in the
Americas and in Europe debate about how to use
and interpret these abandoned industrial proper-
ties. Archaeologists are involved in documenting
the industrial past, and this work ranges from
recording the engineering and technological
feats to studying labor and working-class
conditions.

Definition

Labor archaeology is about examining issues of
power, resistance, and the affects of industrializa-
tion from the perspective of the laboring classes.

Historical Background

The archaeology of the industrial era has for a
long time and continues to document and popu-
larize the technological side of industrial archae-
ology. A major part of industrial archaeology has
explained phenomena related to technological
development, the economy of industry, and the
industrial revolution. In many of these cases,
labor is not mentioned, or it serves as a secondary
thought when discussing industrial technology
and landscapes at these sites (Shackel 2004).

The study of labor from an archaeological per-
spective has been influenced by the development
of a “new” social history and the “‘new’ labor
history” in the 1960s and 1970s, where the
emphasis of study is the worker. Labor history
was heightened with E. P. Thompson’s (1966)
groundbreaking work — The Making of the
English Working Class. The new labor history —
from the 1960s onward — focuses on the questions
of class consciousness, providing a voice for the
people who have been neglected, oppressed, and
considered outcasts (Dubofsky 2000: 21).
Thompson (1966) wrote that he wants to rescue
the worker from the enormous condescension of
prosperity. Included in this new labor history is
the emphasis on the study of ethnicity, shop-floor
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history, the relationship between the work world
and family life, and class as a cultural, rather than
economic, construction (Brody 1979). Historical
and anthropological perspectives on labor help to
define issues related to the impact of changing
technology on workers and their families.

Key Issues/Current Debates

Labor Archaeology: On the Domestic Front
One way to humanize working-class households
is to examine workers’ housing and examine how
industry affected the daily lives of workers and
their families. For instance, during the early indus-
trial era, many companies provided housing for
their workers. Industrialists dictated working con-
ditions and processes and they controlled
workers’ behavior away from the factory by cre-
ating housing regulations. The archaeology at
Lowell, Massachusetts, stands as an important
study that shows how this paternalistic control
operated. The early-nineteenth-century industrial
town contained rows of similar-looking boarding-
houses that stood close to the factory. All of the
boardinghouse rooms were the same size, thereby
creating an atmosphere of egalitarianism
(Mrozowski et al. 1996). The control over behav-
ior and the standardization of the built environ-
ment created individuals who were part of the
larger industrial complex. The workers needed to
conform to a standardized behavior in the factory
as well as in the boardinghouse. While necessary
for the operations of the factory system, they also
became replaceable.

Not all industries operated in a fashion to create
an environment that reinforced standardized
behavior. For instance, at Harpers Ferry, a
government-operated town that developed from
the last decade of the eighteenth century, workers
built their own houses and their families
expressed their own personal identity within
their individual homes. The domestic landscape
of Harpers Ferry appeared haphazardly built,
unlike the standardized boardinghouses found in
the industrial Northeast. The archaeological
record shows that armory workers occasionally
practiced their craft at home until about 1841,



Labor Archaeology

when the military took over control of the facility
and made all workers abide by a standard factory
discipline. After this date armory work was no
longer performed in a domestic context and the
federal government began to build standardized
housing for its workers (Shackel 1996).

There is also an example whereby working-
class families showed displeasure with the new
work conditions on the domestic front. While
many workers in the USA responded to industri-
alization by participating in a new consumer cul-
ture — a new status symbol — the armory workers’
families at Harpers Ferry did not. A domestic
assemblage dating to the military control of the
armory contains material culture that was unfash-
ionable for the time. It would be easy to use an
economic model to say that with the industriali-
zation of the factory, these workers lost consider-
able purchasing power. The households acquired
out-of-date material culture as a type of silent
protest. They acquired goods that were fashion-
able when artisans had control over their means of
production (Shackel 1996: 129-43).

Community, Memory, and Politics and Power
There are costs as well as the benefits with the
development of the new industrial revolution, and
we should be cautious about not being too cele-
bratory over industrial technological achieve-
ments (Hindle and Lubar 1988). Labor historian
David Brody (1989: 7-18) brings to our attention
that scholars studying labor need to look more
closely at issues related to politics and power. It
is clear that tensions between labor and capital
continue to exist and these tensions play out in
the everyday politics of commemoration of the
working class. For instance, archaeologists, con-
servationists, and environmentalist are fighting to
protect the memory of labor history at Blair
Mountain, located in the southwestern portion of
Virginia. The battle of Blair Mountain is the larg-
est armed labor insurrection in US history. In
1921, approximately 10,000 coal miners partici-
pated in a battle against law enforcement officers
and Baldwin-Felts Detectives, resulting in the
intervention of the US military to suppress the
uprising. The archaeology performed at the battle
site located the areas of conflict on the landscape,
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and the information enabled archaeologists to list
the place on the National Register of Historic
Places. However, politicians who favor mountain-
top removal successfully delisted the site from the
National Register, and its delisting remains con-
troversial. The Massey Energy Company is now
planning to conduct mountaintop removal opera-
tions on Blair Mountain and destroy the archaeo-
logical signature that enabled the original listing
on the National Register because of the event
having national significance (Nida and Adkins
2011). It is clear that preservationists and the
coal company are at odds on how to treat this
landscape that is important to the labor movement.
The removal of the battle field is an attempt to
remove this episode of labor strife from the
national public memory.

The archaeology in the Pullman community,
on the south side of Chicago, is a story about how
a community has embraced its working-class his-
tory and has been successful in promoting this
history. Pullman was developed in the late nine-
teenth century to support workers and their fami-
lies who were involved in the construction of rail
cars on the south side of Chicago. It was dubbed
“The World’s Most Perfect Town” for 14 years
straight, although this utopian image came to a
crashing halt during the 1894 Pullman Strike.
Wages were cut by Pullman during the economic
depression, while he kept rents on the company-
owned houses steady. The strike devastated the
model community and the paternalistic relation-
ship between Pullman and his worker deterio-
rated. After the Pullman Company closed in the
1950s, community activists and preservationists
came together to save their community from
urban renewal projects. Archaeology is helping
to revive the community’s working-class history,
which is now found in visitor center films, tour
presentations, docent training guides, and
museum exhibits (Baxter and Bullen 2011).

The Hampden Community Archaeology Pro-
ject is a public archaeology project in a former
textile mill neighborhood in Baltimore, Maryland.
Since the early 1990s, the area has been gentrify-
ing thereby creating two distinct communities —
the older, working class and a newer, upper mid-
dle class. The archaecology program created a
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critical public dialog with local citizens, which
created an awareness of the town’s past and its
relation to issues of labor, class consciousness,
and community identity as the community deals
with concerns about gentrification and the conse-
quent dislocation of longtime residents (Gadsby
and Chidester 2007).

Finding Workers’ Resistance

The struggle for control over the work process
occurs in many industries and workers continually
fought to control the work process. Workers pro-
tested by work slowdowns, strikes, working on
their own projects in the factory, and theft (Scott
1990; Bruno 1998: 5, 11-9). The imposition of
rules, regulations, and industrial discipline often
met various forms of resistance. At the John Rus-
sell Cutlery Company on the Green River near
Greenfield, Massachusetts, archaeologists discov-
ered a large quantity of inferior or imperfectly
manufactured parts related to interchangeable
manufacturing near the former cutting room and
trip hammer shop. While it would be easy to
conclude that these artifacts form a typical indus-
trial waste pile, archaeologists looked at the larger
context of nineteenth-century industrial labor
relations and they concluded that this assemblage
is a reflection of workers’ displeasure with the
new industrial work system. The higher than
usual proportion of wasted materials is an indica-
tion that workers intentionally damaged goods
because of their dissatisfaction with the work pro-
cess (Nassaney and Abel 1993).

Another story of workers’ sabotage is associ-
ated with the bottling works associated with the
Harpers Ferry brewery. Archaeologists found
more than 100 empty beer bottles stashed behind
the wall lathing in the former bottling room and
another 1,000 beer bottles in the basement of the
bottling works’ elevator shaft. The poor working
conditions, long hours, and the higher speeding of
machinery resulted in worker dissatisfaction. The
archaeological evidence suggests that workers
drank the owners’ profits and concealed their sub-
versive behavior by disposing the otherwise
reuseable bottles in walls and dropped others
down the elevator shaft. The brewery was also
burned on 1897, 1906, and 1909, dates that
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coincide with labor unrest in the brewery industry
(Shackel 2000: 104-13).

Striking is a significant form of resistance and
the archaeology at the Ludlow Tent Colony Site in
Colorado focuses on this form of resistance. The
Colorado Coal strike ignited a yearlong cycle of
violence and retribution beginning in 1913 and
culminating when the militia charged the tent
colony and set fire to the tents, killing 2 women
and 11 children. The UMWA ran out of funds to
support the workers and the strike was soon over.
The workers received few concessions for their
struggle. The archaeology examines the formation
of temporary communities, protest labor move-
ments, and government and military intervention.
With the support of the United Mine Workers of
America, the archaeology is raising the visibility
of this bloody episode in labor relations and it is
helping to make this incident part of the broader
public memory (Walker 2003; Saitta 2007; Larkin
and McGuire 2009).

In 2010 an archaeological survey was
conducted at the site of a labor massacre in
Lattimer, Pennsylvania. The massacre was the
culmination of a monthlong strike by immigrant
coal miners from eastern and southern Europe
who sought better wages and safer working con-
ditions. On September 10, 1897, a group of
400 miners marched to close all of the mines
owned by the Pardee Company. On their way to
Lattimer, a scuffle broke out between the sheriff
and a few of the workers. The sheriff’s posse then
opened fire on the unarmed men. As the striking
men ran from the scene, the posse continued to
shoot them down. The majority of the 25 miners
who died were killed by gunshot wounds to the
back. This archaeology project began with a metal
detector survey of the massacre site itself. Locat-
ing bullets and shell casings related to the massa-
cre provides two things. First, the evidence
furnishes information to a story that had various
witness with different accounts, depending if they
were sympathetic to the strikers or the sheriff.
While the court transcripts are missing, the mate-
rial evidence has brought attention again to the
events of the massacre. Importantly, this archae-
ology is connecting the community to a painful
past with the goal of creating some type of
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reconciliation to heal the divides that have existed
in the community for over a century (Shackel
etal. 2011).

International Perspectives

The protection and commemoration of these
industrial sites occur on the local, national, and
international levels. For instance, UNESCO’s
World Heritage mission helps to protect signifi-
cant cultural sites and encourage the nomination
of sites and the development of management
plans. The organization has been instrumental
in recognizing important places related to work
and industry throughout the world. Today there
are over 800 World Heritage Sites and 33 are
related to the heritage of industry. England has
the more industrial-related sites listed as World
Heritage Sites than any other country. The Der-
went Valley, which includes 6 communities
along a stretch of 15 miles, is known as the
“cradle of the new factory system.” UNESCO
recognizes the area for the well-preserved factory
buildings. It is also the place where the Ark-
wright water frame was first introduced. The
machinery aided in the deskilling of the work-
force. It allowed for the continuous spinning
process and it could be operated by machine
tenders rather than skilled operatives. The inven-
tion revolutionized the British economy and
changed the conditions of labor. As a result,
factory owners created housing for their workers
and exerted a form of corporate paternalism. By
the early to mid-nineteenth century, planned vil-
lages began to be constructed by the mill owners,
like the UNESCO World Heritage Site — Saltaire,
England. The village was developed in 1853
with mills and workers’ housing built in a har-
monious style of high architectural standards. Sir
Titus Salt provided considerable recreation
opportunities as well as a library, although he
had strong paternalistic control over his workers.
The town’s urban plan survives intact (http:/
whc.unesco.org/sites/industrial.htm).

While European countries have the majority of
UNESCO'’s industrial sites, they are also found in
China, India, Bolivia, Brazil, and Mexico. None
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have been designated in North America. Many of
these industrial sites are included on the UNESCO
list because of engineering feats such as bridges,
canals, irrigation systems, aqueducts, railways,
mines, ironworks, and resource extraction. Many
districts include the well-preserved domestic
housing for workers such as the City of Potosi in
Bolivia and the remarkably well-preserved exam-
ple of the small-scale rural industrial settlements
associated with pulp, paper, and board production
at Verla Groundwood in Finland. Crespi d’Adda
in Italy is an outstanding example of the
nineteenth- and early-twentieth-century company
towns built in Europe and North America by
enlightened industrialists to meet the workers’
needs. The city of Reros, Norway, is associated
with the copper mining industry that developed in
the seventeenth century and lasted until 1977. The
city has about 80 wooden houses dating to the
seventeenth century, most of them standing
around courtyards, providing a medieval appear-
ance in the town (http://whec.unesco.org/sites/
industrial.htm).

While many of these sites mentioned above
have been recognized as World Heritage Sites
because of architecture and engineering feats, it
is important to begin looking at places within
the context of the new labor history. The inclu-
sion of labor history at industrial sites can fol-
low the development of other new radical
traditions, such as the Civil Rights Movement,
the feminist movement, and the American
Indian Movement. The new labor history
emphasizes workers and their families and it
allows for the search for agency and resistance.
Archaeologists working in industrial contexts
can look at issues related to the impact of new
innovations at the workplace and effects on the
worker. The industrialization of the workplace
not only affected work but also domestic life-
styles and health conditions. Studying workers
and their families only humanizes the study of
the industrial era, and it provides more in-depth
understanding of laborers’ work habits, their
domestic life and interactions within the com-
munity, as well as their leisure activities. Labor
archaeology is part of this tradition to humanize
industrial labor and working-class life.
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Future Directions

The study of industrial slavery is poorly
documented in history as well as in archaeology.
While there are documented cases of industrial
slavery in the past, this phenomenon continues
in many countries today, in developed as well as
developing nations. Enslaving people to work in
factories continues today, mainly because of the
lack of labor laws and/or the enforcement of labor
laws. There are about 27 million people in the
world who are enslaved — in the sense that they
are physically confined or restrained and forced to
work. In the twenty-first century, slavery is far
from over. In the United States, the Department
of the State estimates that 20,000 people are ille-
gally trafficked into the USA every year, and the
total number of people enslaved in America is
estimated at about 100,000 people, many who
work in sweatshops. These workers are cut off
from any support system and they live in fear of
deportation (Shackel 2007). Perhaps an archaeol-
ogy of industrial slavery can highlight this social
injustice and make it part of the dialog to change
working conditions among the working class.

Labor archaeology should examine the health
conditions at industrial sites and towns. For
instance, many mining sites endangered the health
and life of workers. Work sites were often unsta-
ble, machinery often malfunctioned, pollution and
harmful fumes contaminated the air, and workers
often put in exhaustive work hours. Until about
the mid-twentieth century, industrialists paid little
attention to the impact that factories had on the
surrounding environment until workers, scien-
tists, and environmentalists brought these issues
to the public’s attention.

Archaeologists have demonstrated the effec-
tiveness of using soil samples from the area in
and around factories and dwellings to search for
toxins to examine general health conditions. Privy
samples at workplaces may reveal the presence of
parasites and other toxins, indications of poor
health and resistance to paternalism. Pollen and
macrofloral samples may also supply some indi-
cation of the changing landscape and its relation-
ship to changing ideals related to industrialization.
The impact of industrial pollution has had a
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devastating impact on human populations and it
is important that these issues are made part of the
story of industry and labor (Shackel 2007).

Conclusion

There is a growing call by scholars to focus on
issues related to labor. For instance, A. Bernard
Knapp (1998: 2) wrote that it is important to
recognize that technology in an industrial context
must also take into consideration labor and under-
stand how people could negotiate social, political,
and economic relationships. Eleanor Casella and
James Symonds (2005) also note that as archae-
ologists we should look at the larger implications
of the industrial era and start thinking about peo-
ple and how they worked and lived in industrial
society.

Performing an archacology that celebrates
labor does not come easy. A labor archaeology
will, most probably, unveil a history that has been
buried all too long. Tensions exist between labor
and capital regarding how to represent the past.
However, community programs that focus on
labor can also develop a form of reconciliation
within and between communities. Initiatives to
create an inclusive history are at times difficult,
at best.
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Department of Sociology and Anthropology,
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USA

Basic Information

The Laboratory for Archaeological Chemistry
(LARCH) at the University of Wisconsin-
Madison was established by Dr. T. Douglas Price
(director of the laboratory until 2009) with a grant
from the National Science Foundation in 1987. He
was soon joined by Dr. James H. Burton as
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associate director. Burton is the current director of
the laboratory.

Major Impact

In the quarter century since its establishment,
LARCH has played a significant role in advancing
archaeological and archaeometric research, devel-
oping new techniques of investigation, and train-
ing both graduate and undergraduate students.

Much of the work done at LARCH has focused
on the use of inductively coupled plasma (ICP)
atomic emission spectroscopy, ICP-optical emis-
sion spectroscopy, and ICP-mass spectroscopy,
but they also have worked collaboratively with
other laboratories to explore other analytical
modalities including neutron activation analysis
(with the University of Wisconsin Nuclear Reac-
tor Laboratory); X-ray diffraction (with the Bailey
X-Ray Diffraction Lab at the University of Wis-
consin); stable isotope ratios such as 3¢, N, and
80 (with the University of South Florida Archae-
ological Science Laboratory, the University of
Arizona Environmental Isotope Laboratory, and
the Department of Geology at the University of
Illinois-Urbana-Champaign); and heavy element
isotope ratios (with the Department of Geological
Sciences, University of North Carolina-Chapel
Hill, the Department of Geology at the University
of Illinois-Urbana-Champaign, and the Institute
of Geology at the University of Copenhagen) to
name a few.

Early research at LARCH focused on
paleodietary studies of human bone, examining
relationships between alkaline earth elements
and trophic level. Along with archaeological stud-
ies of human burial populations on several conti-
nents, LARCH staff conducted extensive studies
of contemporary natural environments and food
chains to better elucidate the relationships
between environmental factors, soil-plant interac-
tions, and diet on alkaline earth ratios and trophic
level. In addition they also conducted extensive
studies of diagenetic factors and their implications
for bone chemistry and paleodietary reconstruc-
tion. Both of these later studies had significant
implications for our understanding of paleodietary
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analysis and human bone chemistry. Composi-
tional analysis of ceramics for the identification
of compositionally similar groups of ceramics
derived from the same production loci was
another early project at LARCH.

In the early and mid-1990s, LARCH added
isotopic studies to their repertoire. Their early
efforts included the use of strontium isotope ratios
in cortical bone and tooth enamel to study resi-
dential mobility. These studies spanned the globe
and resulted in significant insights into past pop-
ulation movements, both in the distant past (e.g.,
European Bell Beaker, Teotihuacan) and the more
recent past (e.g., Colonial Period Mexico). Stud-
ies of residential mobility continue to be an impor-
tant focus of research at LARCH.

Many of the studies undertaken at LARCH
were based on protocols developed or improved
by LARCH staff. The previously mentioned
ceramic compositional studies were based on a
weak-acid extraction technique that was rapid,
inexpensive, and very sensitive to producer-
based variables that made it possible to identify
actual production groups as opposed to geological
sources of clays. LARCH also developed proto-
cols for the characterization of anthropogenic
chemical activity residues on house floors and
exterior surfaces for the identification of patterns
of organization of activities (this also used a weak-
acid extraction technique).

The research done at LARCH over the years
has generated a considerable scholarly output,
much of it by collaborators with the laboratory
as well as laboratory staff, in professional
journals, conferences, edited volumes, books, the-
ses, and dissertations. At least as important as the
scholarly work done at the laboratory is its impact
on the education of both graduate and undergrad-
uate students. Several dozen graduate students at
the University of Wisconsin have done all or part
of their dissertation research at LARCH, and most
of these have gone on to productive careers in
academia (including the author of this article).
Many more graduate students from other institu-
tions have done key work for their dissertations at
the laboratory through collaborative arrangements
or grants issued by LARCH. Finally, an under-
graduate course on “Archaeology in the
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Laboratory” has served as a model for teaching
archaeological science at many other institutions.
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Lafone Quevedo, Samuel
Alejandro

Lilén Malugani Guillet
Universidad Nacional de Catamarca, Catamarca,
Argentina

Basic Biographical Information
Samuel Alejandro Lafone Quevedo, archaeolo-

gist, ethnographer, mining industrialist, educator,
and linguist, was born in Montevideo, Uruguay,
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on February 28, 1835. His father, Samuel Fisher
Lafone, was an English merchant and business-
man, and his mother, Maria Pietro de Quevedo
Alsina, was part of one of the richest families of
the Buenos Aires elite. At age 13, he travelled to
England to study. At St. John’s College at the
University of Cambridge, he graduated with the
title of “Magister Artium.” He returned from
England to Montevideo in 1857. In 1859, he
accompanied his father to the copper smelters he
had in Santa Maria, a town north of the province
of Catamarca in the Argentine Republic. A few
years later, he assumed the management of his
father’s large-scale copper mines, where silver
and gold were also obtained. Lafone Quevedo
sold these establishments and bought in
Andalgala an immense carob forest where, in
1860, he launched Pilciao, a metal mill.

Major Accomplishments

Pilciao was a transit center for travelling scien-
tists. Lafone Quevedo collaborated with
Francisco P. Moreno, director of the La Plata
Museum, and “is considered as one of the initia-
tors of anthropological studies in Argentina in a
series of works directly connected with the emer-
gence of the discipline in the country and the
process of formation of indigenous skulls collec-
tions, with ‘the construction of the nation’” (Farro
2009: 63). Moreno visited Pilciao, and Lafone
Quevedo assisted him in the provision of supplies,
packaging, and transportation of the pieces and
facilitated him his own network of relationships
with the locals and even his laborers. Thus, he was
appointed honorary curator of the antiquity col-
lections from the Calchaqui Valleys in the La
Plata Museum. He directed the expedition of
the naturalist Adolf Methfessel, and between
1880 and 1893, he accompanied the anthropolo-
gist Herman F.C. ten Kate to study and document
the indigenous remains of the region and collab-
orated with the inventories that they sent to the
La Plata Museum. He published his first works in
the form of letters in the newspaper La Nacion,
and in 1888 they were printed in book format
with the title Londres y Catamarca. In 1890, he
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published the expeditions of the scientists of
the La Plata Museum and, in 1894, Tesoro de
Catamarqueriismos, a dictionary with etymolo-
gies and ethnography of Aboriginal community’s
life built with the testimonies he had recorded. In
1881, Lafone Quevedo bought a metal disc that
would change profoundly indigenous metallurgy
history; in 1890, he published “Archaeological
Notes about an object of indigenous art” in the
Annals of the La Plata Museum about his inves-
tigation. The disc presents on its front face a
“complex ornamentation that was achieved com-
bining detailed lines in relief and sunken spaces.
Indeed, the rich ornamental elements made it
possible, afterwards, to attach the well-known
La Aguada sociocultural entity to the object and
to estimate that its antiquity went back to 600 or
700 years of the Christian era (Gonzalez 2004: 18).
The disc is in the La Plata Museum and a replica in
the Shinkal Museum of Londres, Belén.

In Julio Argentino Roca‘s first presidency of
the country (1880—1886) and due to the policies of
the emerging nation state, the economy of the mill
is destroyed, and the company closes definitively.
Lafone Quevedo moves to Buenos Aires and is in
charge of the chair of Ethnography at the Univer-
sity of Buenos Aires. In 1890, he was awarded the
title “Honoris Causa” at the Philosophy and Let-
ters Faculty. In 1906, he was appointed director of
the La Plata Museum while he was dean of the
Faculty of Natural Sciences of the La Plata Uni-
versity. He was also a member of the American
History and Numismatic Board, the Buenos Aires
Institute of Numismatics and Antiquities, the
Historical-Geographical Institute of the Rio de la
Plata (1854—1859), the Association of Friends of
the Natural History of Plata (1854—1856), and the
Paleontological Society.

He is appointed honorary officer of the Lin-
guistics Section and writes “Instructions of the
Museum of La Plata for collectors of indigenous
vocabularies,” and he is also in charge of the
Journal and the Annals of the Museum. From
1893, Lafone Quevedo published articles on the
cultural characteristics and languages of the dif-
ferent Argentine aboriginal groups in “the Bulle-
tin of the Argentine Geographical Institute.” In
1907, the “La Plata Museum’s Library of
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Scientific Promotion” began its publications,
under the direction of Félix Outes. volume 1 is
dedicated precisely to the problem of classifica-
tion in an anthropological museum, publishing
translations of works such as “Methods and Pur-
poses in Archaeology” and “The Successions of
Prehistoric Remains” by WM Flinders Petrie and
“Classification and Arrangement of Exhibitions
of an anthropological museum” by William
H. Holmes. Lafone Quevedo translates the last
two. Before leaving Pilciao, Lafone Quevedo
had ceded his archaeological collections under
custody to the La Plata Museum, and he, who
had lived with the inhabitants of the indigenous
peoples of Catamarca, who had been part of their
education, their histories, and their lives, found
himself in the La Plata Museum, where indige-
nous life had been taken by assault, natives mas-
sacred by the “Desert Campaign,” their bones
exposed in showcases, and survivors enslaved as
free labor in the Museum. Decapitated, dismem-
bered, torn apart bodies were studied in the coun-
try or sent to museums abroad. This was the
scenario where Lafone Quevedo witnessed there.
The violence of the conquest of the so-called
desert populated the symbolic environment of
the museum and its exhibits. In the imaginary of
General Roca’s ruling elites, the “Indian menace”
was on the scene, and the better place for them
was in the display cases, or in the photographs of
men and women that were circulating, in positions
of forensic photographs, stripped of all humanity,
the Argentine Republic had become a vast necrop-
olis of lost races, in the words of F. Moreno.

Lafone Quevedo died in La Plata on July
18, 1920.
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Introduction

Lake Mungo came to the attention of the interna-
tional paleoanthropological community during
the early 1970s following the widely publicized
discovery of what were then the oldest, well-dated
traces of human activity on the Australian conti-
nent, including the oldest-known ritual human
burials (Bowler et al. 1970, 2003; Barbetti and
Allen 1972; Bowler and Thorne 1976). However,
these are only a few of the thousands of activity
traces preserved in the 33 km-long transverse,
crescentic dune (lunette) that bounds the eastern
margin of Lake Mungo; and Lake Mungo is only
one of 17 large and numerous smaller overflow
lakes that together cover an area of approximately
2,400 km? on the southeast margin of the conti-
nent’s arid core (Fig. 1). These lakes are now dry,
but at times in the past when temperatures and
evaporation were reduced, they were filled via a
former channel of the Lachlan River, which flows
westward from the Australian Alps. During the
Pleistocene, the Lachlan periodically brought
large volumes of water into this cascading lake
system, filling the basins from north to south and
creating vast expanses of freshwater in an other-
wise xerophytic landscape (Fig. 2).

The Willandra Lakes are widely regarded as
Australia’s foremost Pleistocene archive, a poten-
tial treasure trove of information about the settle-
ment of an initially unpeopled and unfamiliar
landscape and about the strategies people
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developed in response to the dramatic changes in
landscape and environment that were initiated
within a few thousand years of their arrival. The
perceived research potential of this area is based,
in part, on the long time span of its record, which
extends from ca. 45,000 years ago until the estab-
lishment of the pastoral frontier during the 1860s,
and in part on the characteristics of the archaeo-
logical record itself. It is an unusual record, made
up primarily of small, discrete clusters of debris
that arguably represent single events, like the
cooking of an emu egg (Fig. 3) or fashioning a
few stone tools and lighting a fire to cook a small
marsupial (Fig. 4). The vivid images these evoke
of the distant past fire the public imagination,
although they present archaeologists with all the
interpretive conundrums inherent in studying
“landscape palimpsests” (Bailey 2007). Those
activity traces are preserved in sediments that
record prevailing conditions in the adjacent lake,
which, in turn, reflect the impact of regional and
global climates, thus establishing a direct link
between the record of past environmental change
and the record of human activity.

The tools, burials, and fireplaces preserved in
the Mungo lunette first came to the attention of the
scientific community at the end of the 1960s
through Jim Bowler’s investigation into what the
lake’s depositional history could reveal about
regional and global climate change (Bowler
1970). In 1968 he discovered what were then
some of the world’s earliest evidence for system-
atic exploitation of inland aquatic resources, as
well as the cremated remains of Mungo Lady
(Bowler et al. 1970) and, in 1974, the ochre-
stained burial of Mungo Man (Bowler and Thorne
1976). Initial archaeological work focused on
activity traces preserved in the vicinity of
Mungo Lady (Bowler et al. 1970) (Fig. 2). The
in situ and surface stone artifacts collected from
the same sedimentary horizon were a springboard
for presenting the first formal description of the
types of stone tools made and used in Australia
during the Pleistocene (Bowler et al. 1970). The
studies made of the food remains recovered from
hearths in Lower Mungo sediments at the south-
em end of Lake Mungo (Bowler et al. 1970),
together with a dozen hearths and middens of
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Lake Mungo, Archaeology of, Fig. 1 The Willandra
Lakes lie on the southern margin of Australia’s arid core, in
the southwest corner of the Murray-Darling Basin, which
drains more than a million square miles of country in the
southeast of the continent. At times of reduced
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temperatures and evapotranspiration, water flowed west-
ward from the southeast highlands and into these overflow
lakes via a former channel of the Lachlan River, known as

the Willandra Creek
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Lake Mungo, Archaeology of, Fig. 2 The Willandra
Lakes are nestled within vast sand plains made up of east/
west trending and irregular dunes fields that were initially
formed about 400,000 years ago under dry, windy condi-
tions. During periods of more effective precipitation, five
major and at least a dozen smaller lake basins were filled

World Heritage Area

Creek channels &

Associated floodplains,
(Shepparton FM)

Dry lakes, (mostly vegetated)

Lunette

Lowan Sands, (dune fields)

Woorien Formation
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via waters carried by the Willandra Creek; the exception to
this was Lake Mungo, which filled via an overflow channel
from Lake Leaghur. This map shows the names of the
major lake basins, the location of the Willandra Creek,
and the boundary of the Willandra Lakes Region World
Heritage Area
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Lake Mungo, Archaeology of, Fig. 3 A baked sedi-
ment hearth containing the burned bones of a bettong (rat
kangaroo), a cobble of silcrete, and the scatter of stone
artefacts struck from that cobble. The hearth is bracketed
by OSL age estimates indicating that it was lit during the

varying age from all across the Willandra (Allen
1972), established the idea of long-term continu-
ity in diet and foraging activities (Allen 1974,
1998), not just in the Willandra but across the
continent’s arid core (Allen and Holdaway
2009). It also contributed to the perception that
settlement of the Willandra was more intense
when the lakes were full of freshwater and that
people shifted to the river systems when the lakes
dried out (e.g., Allen and Holdaway 2009).

Lingering doubts about the origin and age of
the surface artifacts, together with the desire to
uncover intact living surfaces, subsequently led to
the excavation of broad, deep trenches through
undisturbed lunette sediments (Shawcross and
Kaye 1980; Shawcross 1998). These excavations
uncovered stone artifacts and hearths from
undisturbed strata, and these remain among the
oldest, well-dated archaeological traces in the
Willandra (Bowler et al. 2003).

The initial flurry of research in the Willandra
established its potential for generating a detailed
record of past climate change on the sensitive, arid
margin of the world’s driest inhabited continent,
as well as its potential for illuminating the long

Last Glacial Maximum. The clean quartz sands in which it
is embedded show that the lake was full at the time it was
lit, resulting from a pulse of fresh water moving down the
overflow system. (Photo: Rudy Frank, Mungo Archaeol-
ogy Project)

history of human settlement in the area. This
potential underpinned the inscription of the
Willandra Lakes on the world heritage register in
1981, the first such area to be nominated on the
basis of both cultural and natural values
(Mulvaney and Bowler 1981).

In the decades that followed, research in the
Willandra focused primarily on stratigraphy, dat-
ing, and burials (Johnston and Clark 1998). As a
result, present understanding of the changing pat-
tern of people’s lives in this area is limited, despite
the dramatic changes in landscape and environ-
ment that have been documented (Bowler 1998;
Bowler et al. 2012).

Depositional History and
Paleoenvironments

Each lake in the overflow system has a unique
history that is recorded in the lunette bounding its
eastern margin, the sediments that accrued on its
floor, and the desert dunes that built up downwind
(Bowler 1976, 1998). The lunettes are particularly
rich archives of past environmental change
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because their formation was controlled primarily
by the hydrologic conditions prevailing in the
adjacent lake, and the lakes were extremely
responsive to changes in effective precipitation
in the catchment area. After the Lachlan shifted
course and the lakes dried out, the lunettes
responded to changes in local conditions, and
extensive erosion of some has exposed their inter-
nal stratigraphy, opening a window into their past
(Bowler 1998; Bowler et al. 2012; Fitzsimmons
etal. 2014, 2015).

When the lakes were full, waves driven by the
prevailing southwesterly winds washed sandy
sediments to the lake edges to form quartz-rich
sandy beaches that were backed by low, vege-
tated, transverse crescentic dunes, known as
lunettes (Fig. 4a). During periods of low but fluc-
tuating lake levels, salts precipitated from saline
groundwater effloresced on the exposed lake

floors, breaking up the sediments and forming
sand-sized clay pellets. These were blown across
the adjacent quartz dune to form pelletal clay
lunettes (Fig. 4b; Bowler 1971, 1998). As a result,
beach gravels and quartz sands record lake-full
conditions, while pelletal clays indicate low lake
levels and saline waters. Alternating horizons of
pelletal clay and quartz-rich sand record fluctua-
tions from low water levels and evaporative con-
ditions to high lake levels, following influxes of
freshwater from floodwaters that recharged the
system. Soils formed when the landscape was
stable, either as a result of regional drying or
when there was a temporary cutoff in sediment
supply following the refilling of a lake (Bowler
1998; Bowler et al. 2012). After the overflow
system dried out, older lunette sediments were
reworked as local conditions fluctuated from rel-
atively more arid to relatively more moist.

Sy

Zone of pellet
formation by
, eflorescence ,

« WIND of salts

Lake Mungo, Archaeology of, Fig. 4 Lunettes built up
around the eastern margins of the Willandra Lakes under
the influence of the prevailing south-westerly winds. (a)
‘When the lakes were full, sands were washed to the eastern
shoreline and blown up into quartz-rich lunettes. (b) When
lake levels were low, efflorescence of salts broke up the
clays on the exposed lake floor creating pellets that were

a Lake-full stage

after Bowler 2002

draped across the surrounding landscape to form low
angle, clay lunettes. (¢) Soils formed when the accumula-
tion of sediment was interrupted. This happened when the
lakes first refilled and there was no immediate sediment
supply or when they were dry and the landscape was
vegetated
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Bowler (1998), Bowler et al. (2012) identified
four stratigraphic units, the base of each defined
by evidence for a major lake transgression and the
top by a soil representing a period of landscape
stability. Each of these is made up of lake margin,
beach, and lunette deposits that represent three
cycles of lake filling, fluctuating and drying over
the past 55,000 years, as well as a much older
(>120,000 years) and less well-defined lacustrine
episode (Table 1). These units provide a frame-
work for linking changes in lake hydrology to
regional and global shifts in climate. However,
they are variable in their expression along the
length of the lunette, partly as a result of shifts in
wind direction over time, which resulted in lateral
variations in the volume of sediment accumulated,
as well as by past erosion (Fitzsimmons et al.
2014; Fitzsimmons 2017).

Traces of past human activity were incorpo-
rated into the lunettes as they built up, including
burials, hearths, food remains, and the debris from
toolmaking and food preparation (e.g. Bowler
et al. 1970; Stern 2015; Stern et al. 2013). The
oldest well-documented archaeological traces lie
in the upper levels of the Lower Mungo unit (i.e.,
from ca. 50 ka), but they are most abundant in
sediments deposited immediately prior to, during,
and immediately following the Last Glacial
Maximum (Stern 2015). Current research is
focusing on the small-scale depositional and
erosional events that also left their mark on the
lunette sequence because these provide the
paleotopographic and paleoenvironmental con-
text for each hearth, cluster of animal bones,
or tools.

After the lakes dried out, traces of past human
activity were incorporated into the reworked
sands that built up on the crest and lee of the
lunette and in the alluvial fans that built up at the
toe of the lunette (Fitzsimmons et al. 2014).
Hearths, chipped stone tools, and grinding stones
are also found in sediments that accumulated
around seasonal soaks on the lake floor. In the
broader landscape, archaeological remains dating
to the post-lake period are found in the banks of
creeks and billabongs and around the margins of
pans (Johnston and Clark 1998). These have the
potential to extend the history of human
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settlement in the Willandra from 50,000 years
ago until the establishment of the pastoral frontier
during the 1860s.

The Human Burials

Lake Mungo is renowned as the site of the earliest
“Australians,” but it is salutary to remember that
Indigenous Australians and scientists have quite
different worldviews that influence their respec-
tive approaches to the study of burials. The
“Dreaming,” an interwoven tapestry of knowl-
edge, beliefs, and rituals that includes explication
of how the world came into being, shapes the
worldviews of Indigenous Australians. However,
it is not simply a story of origins: the Ancestral
Beings who inhabit the Dreaming and carried out
the deeds that created the country are now embed-
ded within it, and each generation experiences the
Dreaming anew through ritual and ceremony
(Stanner 1953/1987). It is, therefore, a timeless
concept that establishes the enduring presence of
people in the country (Fig. 5).

In contrast, scientists employ a linear concept
of time and trace the origin of the First Australians
using data that describes variation in the morpho-
logical characteristics of skeletal remains and/or
variation in the mtDNA or Y chromosomes of
living populations. The Willandra figures promi-
nently in these discussions because it preserves
the largest known sample of Pleistocene burials
on the continent: more than 130 burials have been
documented in sediments that built up between
circa 45,000 and 15,000 years ago (Webb 1989,
2006). The burials vary in form, completeness,
state of preservation, and the precision with
which they can be placed in time (Webb 1989,
2006; Bowler et al. 2003; Westaway and Groves
2009; Griin et al. 2010). The best dated are the
burials of Mungo Lady (WLH 1) and Mungo Man
(WLH 3); bracketing OSL dates place both in the
time range between 38 and 42 ka (Bowler et al.
2003), which is consistent with OSL dates of
41 £+ 4 ka on the sands filling the grave of
Mungo Man (Olley et al. 2006).

Phylogenetic analysis of the morphological
characteristics exhibited by 26 individuals from
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the sedimentary characteristics of the stratigraphic units

described by Bowler (1998) and the archaeological traces

Stratigraphic unit

Fitzsimmons

et al. (2014, Bowler

2015) (1998)

G

F

E Zanci

E Arumpo

D

C Upper
Mungo

B Lower
Mungo

A Golgol

Age in
ka
5.5-3.5

<14 >8

~15

~19-15

~21-20

~24-20

25-24

<30

~40-30

~40

~55-40

>140

Sediment characteristics

Unconsolidated sands
interspersed with some
weakly developed,
laterally discontinuous
brown soils

Brown soil on
unconsolidated laminar
sands, erosional surface
Greyish yellow,
unconsolidated laminar
sands

Weak brown soil with
secondary carbonates;
erosional surface
Greyish yellow laminar
sands, dominant, some
alternating sands and
pelletal clays

Red sands and associated
shoreline gravels

Thin sandy soil

Olive to greenish-grey
pelletal clays and clayey
sands

Dark brown to dark grey
with organics and
secondary carbonates

Beach gravels and well
sorted clean quartz sands

Strong red calcareous
soil with massive
crystalline calcrete
boulders

Pelletal clays with
prismatic jointing
Quartz sands

Palacoenvironment

Lake dry,
reworking of
lunette sediments
under locally more
moist conditions
Lake dry,
reworking of
lunette sediments
under locally more
arid conditions

Final drying of lake

Oscillating lake,
but on a drying
trend

Brief return of high
water levels,
erosion
Fluctuating lake
levels

High lake stand,
Lake Mungo
joined to Lake
Leaghur

Brief return to high
water levels
Fluctuating lake
levels

Landscape stable
and densely
vegetated; onset of
continental aridity
Lake filled,
sustained high lake
levels

Stable, vegetated
landscape
Fluctuating lake

High lake levels
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they contain (Bowler 1998; Allen and Holdaway 2009;
Clark 1987; Stern et al. 2013, 2015)

Archaeological traces

Termite & stone heat retainer
hearths, chipped stone tools

Termite & carbonate heat-
retainer hearths, clusters of tool-
making debris, isolated in situ
grindstones, manuports & shell
tools

Heat retainer and baked
sediments hearths, some
associated with terrestrial and
lacustrine resources, rare lenses
of bivalves and/or fish bone,
clusters of tool-making debris,
isolated in situ grindstones,
bone tools, ochre

Abundant archaeological traces
include heat retainer and baked
sediments hearths with terrestrial
and lacustrine resources, clusters
of burned faunal remains,
clusters of stone tool-making
debris, isolated in situ
grindstones, shell tools, ochre

Baked sediment hearths, some
clusters of stone tool-making
debris

Termite & carbonate retainer
and baked sediment hearths,
some containing terrestrial &/or
lacustrine faunal remains,
discrete scatters of burned bone
or eggshell, clusters of debris
from stone-tool making,
isolated shell tools

From ~ 45 ka: Termite &
carbonate heat retainer and
baked sediment hearths, some
containing terrestrial and
lacustrine faunal remains,
clusters of stone tool-making
debris

50 & 46 ka: a few stone tools

No archaeological traces
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Fig. 5 A map of Lake
Mungo, showing the
locations of Mungo Lady
and Mungo Man; the
trenches excavated by
Mulvaney in 1973, by
Shawcross in 1974-1976;
the surface grid area that
was collected repeatedly
over the same time period;
and the Barbetti “hearth
site,” and the “Walls of
China” tourist site. It also
shows the areas in which the
first systematic surveys of
archaeological traces
preserved in the Mungo
lunette were undertaken by
the author between 2009
and 2011

inlet channel
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the Willandra and 19 specimens of early modern
humans from SW Asia and Africa suggests a close
resemblance (Westaway and Groves 2009). This is
consistent with mtDNA and Y chromosome data
indicating that Sahul, the Pleistocene landmass
made up of Australia, Tasmania, and New Guinea,
was settled by descendants of the one of the foun-
der groups of modern humans, early in their dis-
persal (Hudjashov et al. 2007; Riech et al. 2011).
Recent mtDNA studies indicate settlement by a
single population that dispersed rapidly along the
north of the continent and then south along its
eastern and western seaboards, between ~ 49 and
45 ka, followed by marked regional differentiation
(Tobler et al. 2017). This is consistent with earlier

studies suggesting a single founding population
that subsequently diversified and remained rela-
tively isolated, with any later migrations having
limited impact on population genetics (McEvoy
et al. 2010).

The documented burials provide insights into
some of the ritual practices of the Willandra’s
Pleistocene inhabitants, although these insights
are limited by the fragmentary nature of burials
exposed through erosion. Tooth avulsion, a ritual
usually associated with the attainment of specific
age or social status, has been identified on some
individuals (Webb 1989, 2006). Although indi-
viduals of all ages were cremated, internment in
the ground was more common.
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Footprints

Perhaps the most captivating traces of past human
activity in the Willandra are the hundreds of foot-
prints preserved on the surface of a hardpan that
lies between modern, shifting sands in the low-
lying country between Lake Garnpung and Lake
Leaghur. Bracketing OSL dates show that the
footprints were impressed into the muddy surface
of a low-lying depression, some time between
21 and 19 kya (Webb et al. 2000).

More than 700 prints are preserved in a thin
horizon of clay, and together Elders, researchers,
and Pintubi trackers identified 23 individual track
ways, including 12 that may have been left by a
single group who crossed the muddy depression
together. However, not all the prints result from a
single afternoon’s activities, and some are pre-
served on different bedding planes. They include
the tracks of six men who ran across the muddy
depression in the same direction, apparently in
pursuit of prey as the surface also preserves a
groove left by a spear that bounced across the
ground when it was thrown underarm. Most of
the trackways lie at right angles to those of the
hunters and include the prints of a one-legged man
who hopped across the mud with the aid of a pole,
the imprints of blunted spears made when the men
who carried them paused to rest, the prints of an
adult who was accompanied by four children, as
well as those of two women accompanied by a
young child who circled away from the adults
before rejoining them (Webb et al. 2006; Webb
2007).

Archaeological Traces

Until recently, only a few of the myriad of archae-
ological traces preserved in the Willandra had
been documented in any detail, reflecting the dif-
ficulties of studying archaeological remains
scattered through vast landforms with complex
depositional and erosional histories but which
are also part of an active landscape. Those land-
forms are made up of sediments representing suc-
cessive paleolandscapes, and each paleolandscape
is made up of interlocking, three-dimensional
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sedimentary bodies that represent a variety of
paleo-topographic settings. Lateral variation in
the timing, rate, and amount of sediment that
accumulated along the lunette, and in the amount
of sediment removed by subsequent erosion,
means that the stratigraphic and paleo-
topographic context of archaeological traces can
only be established by mapping exposures and
three-dimensional sedimentary relationships at a
much finer scale than is the usual geological
practice.

The scatters of archaeological debris strewn
across the surfaces of the eroding Mungo lunette
are the outcome of two processes that sometimes
act in concert: the removal of encasing sediment
to create lag deposits and the displacement of
material down the rill and gully systems to create
transported assemblages. The complex relation-
ships that exist between stratigraphic boundaries,
paleo-topography and modern topography, mean
that these surface scatters don’t always derive
from the sedimentary envelope on which they lie
and, in some settings, could be derived from any
of the sediments that accumulated since the lakes
last filled, ca. 55,000 years ago.

However, the record also includes thousands of
archaeological features and isolated finds whose
precise stratigraphic and paleo-topographic origin
can be documented either because they are still
partly embedded in sediment or because they lie in
a discrete cluster on the surface indicating that
they have been exposed only recently. The pace
of ongoing erosion is such that most features
weather, disperse, and disintegrate within
12-36 months of exposure.

These activity traces include a variety of
cooking hearths, the debris from making chipped
stone tools, clusters of burned food remains, grind-
stones, and shell and bone tools. Most of these
arguably result from a single activity, like the prep-
aration and cooking of a meal or the striking of a
few tools from a core. These provide remarkable
insights into individual meals and knapping epi-
sodes, but to build an understanding of the food-
gathering strategies or technological systems that
prevailed during particular time intervals, and
correspondingly different paleoenvironmental
conditions, archaeologists must aggregate the
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activity traces found in the sediments making
up the corresponding paleolandscape. Thus, the
significance of this record lies not with one
particularly spectacular or ancient occurrence
but with the information that can be generated
from thousands of activity traces with well-
defined paleo-topographic and paleoenvironmental
context.

History of Human Settlement

Systematic documentation of the archaeological
traces preserved in the central Mungo lunette
shows that they are not distributed homoge-
neously through the stratigraphic sequence
(Table 1). Activity traces are far more abundant
in sediments representing fluctuating lake levels
than they are in sediments representing sustained
lake-full conditions. This runs counter to the long-
standing, popular perception that people were
attracted to the Willandra lakes when they were
full of freshwater and that they went there to catch
fish and crayfish and to gather shellfish (e.g.,
Mulvaney and Kamminga 1999: 197). Instead, it
appears that people were attracted to the shore of
Lake Mungo in larger numbers and/or more often
and/or for longer, when flood pulses frequently
recharged the biological productivity of the over-
flow system and when standing water was less
abundant on the surrounding plains (Stern et al.
2013; Stern 2015). After Lake Mungo dried out,
activity traces did accumulate in sediments on the
crest and lee of the lunette and in the alluvial fans
at its base, but these are much less abundant and
varied than when the lake contained water,
suggesting a significant shift after ~ 15 ka in the
way peopled moved around the landscape and the
time spent in different places.

Fireplaces and Food Remains

Studies of faunal assemblages undertaken during
the first phase of research in the Willandra
suggested long-term continuity in diet, at least
until the final drying of the lakes (Bowler et al.
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1970; Allen 1972, 1974). This inference was
based on the similarities noted between the food
remains recovered from hearths and middens of
widely scattered age and location and ethnohisto-
ric records of the foods eaten by the Barkindji who
lived along the Darling River (100 km to the west
of Lake Mungo) during the late nineteenth century
(Bowler et al. 1970; Allen 1972, 1974). The only
significant shift in diet was thought to have taken
place around 15,000 years ago, when seed pro-
cessing was introduced to compensate for the loss
of lake resources after the overflow system ceased
to function as such (Allen 1974). The proposed
long-term continuity in diet relied on ethnohisto-
rical observations to flesh out the remote past,
with limited consideration given to their applica-
bility (Allen and Holdaway 2009). Such consid-
eration is critical given that many of the recorded
taxa have broad biogeographic distributions, the
significant paleo-environmental changes that took
place over the past 50,000 years, and the small
number of hearths studied compared to the scale
of the landscape and the time depth of its history.
It is not surprising that this interpretation has been
subject to critical reevaluation by its original pro-
ponent (Allen 1998; Allen and Holdaway 2009).

Long-term continuity in diet is unlikely, but
given the time span of human settlement, the
remains of hundreds of “individual meals” need
to be studied in order to build a picture of how the
“menu” has changed over time, including shifts in
the relative importance of different prey species
and the strategies employed to acquire and pro-
cess those prey. Approximately 30% of the
hearths documented during systematic surveys
have associated food remains, and these remains
suggest that much of the time dietary protein was
being obtained from small mammals, eggs and
reptiles, and sometimes from large macropods
and birds.

The shell middens preserved in the lunettes
bounding the Willandra Lakes are not common
and are generally small (Johnston 1993) and, like
the hearths lit primarily to cook fish (Stern 2015),
are restricted to the onset of continental aridity
(ca. 40 ka £ 2) and the Last Glacial Maximum
(Bowler et al. 2012). Although this may seem



Lake Mungo, Archaeology of

counterintuitive, when the lakes were full of fresh-
water, every creek and billabong on the open
plains would also have held water, lifting a critical
constraint on where and how far people could go
to gather food and other resources and to meet up
with other social groups. Nor is it counterintuitive
if the amount of time and energy required to
harvest shellfish is compared to the returns
obtained (Allen and Holdaway 2009). Thus it
could be argued that lake resources were fallback
foods.

Recent research also reveals that seed grind-
ing was introduced in the lead up to the Last
Glacial Maximum, not after the final drying of
the lakes. A study designed to establish whether
grindstones exposed on the surface of the lunette
preserve interpretable wear traces and/or resi-
dues shows that they were used primarily to
grind seeds (Fullagar et al. 2015). Ongoing
research aims to identify the seeds that were
being harvested and to assess their significance
in the overall diet.

Changing Technologies

Most of the chipped stone tools found on the
Mungo lunette were fashioned from silcrete,
numerous outcrops of which occur in the immedi-
ate region; most of the rest were made from quartz-
ite, small outcrops of which are found 40 km to the
west or 70 km to the north of Lake Mungo, and
only a few were made from materials exotic to the
region. The silcrete varies considerably in color and
texture, even at a single source, but generally
exhibits poor flaking quality compared to the
quartzite. Changes in the relative abundance of
silcrete and quartzite in an assemblage, combined
with measures of how intensively each of these
materials was worked, thus provide a basis for
interpreting changes in assemblage characteristics
in terms of shifts in relative mobility, which, in turn,
reflect responses to changing paleoenvironmental
circumstances (Stern et al. 2013).

For example, assemblages from the Arumpo
unit (~24-21 ka) originating from alternating
layers of clay and sand that reflect fluctuating
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lake levels contain relatively more quartzite arti-
facts, and the characteristics of both the silcrete
and quartzite artifacts show little evidence for
attempts to conserve the use-life of cores or
tools; this suggests relatively higher levels of
mobility. In contrast, the quartzite and silcrete
artifacts originating from pelletal clays that
reflect low lake levels are smaller and exhibit
features indicative of attempts to extend the
use-life of both cores and tools; this suggests
relatively lower levels of mobility (Stern et al.
2013: 44-6).

Artifacts made from freshwater bivalves pro-
vide rare insights into a type of tool that may once
have been in common use. Four shell tools, from
sediments deposited between ~50 and 30 ka, were
recovered from the surface of the lunette follow-
ing unusually heavy rains. The shell tools
described in the historical records from this region
were unmodified or minimally modified valves
used to scrape possum hides, scale fish, and pre-
pare the twine used in net making. In contrast, the
Pleistocene tools have deep notches incised into
their working edges. Experimental studies suggest
that they were used to work a soft-textured mate-
rial and that individual tools were used in a scrap-
ing or slicing and/or cutting actions (Weston
etal. 2017).

Long-Distance Movement of Material
and Social Networks

Exotic materials that originated outside the
Willandra Lakes region provide some measure
of the extent of past social networks (e.g., Veth
et al. 2011), although it should be noted that
current data are limited. Two pieces of evidence
suggest that social networks may have been quite
extensive during the earliest phase of human set-
tlement in the Willandra. One is the ochre that
covered the body of Mungo Man, which is
thought to have originated in the Barrier Range,
some 250 km to the northwest (Bowler et al. 1970;
Johnston and Clark 1998), although it should be
noted that the source of this ochre has not yet been
established through trace element analysis. The
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other is the presence of Turbo undulata shells in
Lower Mungo sands (personal observation). This
is a marine species, commonly encountered on
rock platforms along the southeast Australian
coast, the nearest portion of which lies 400 km
to the south.

Although the raw materials used to make the
chipped stone tools and grinding stones found on
the Mungo lunette had to be carried there, most
could have been obtained from outcrops within
70 km of the Lake Mungo. A single edge-ground
axe collected from the surface of the Mungo
lunette during the 1970s was made from an
amphibole hornfels that may have originated
near Mt. Camel, >600 km to the southeast
(Clark 1987). All the edge-ground axes recovered
from dated contexts in southern Australia fall
within the late Holocene (e.g., Mulvaney and
Kamminga 1999: 221), so it has long been
assumed that this one is of similar antiquity.

Current Work

Current interdisciplinary research in the Willandra
is designed to identify the shifts in diet, food-
gathering strategies, technologies, and social net-
works that took place over time and to investigate
the relationship, if any, that these have to the dra-
matic changes in environment that have been
documented for this climatically sensitive region.
Electronic data recording systems solve many of
the practical difficulties of studying scattered traces
of past human activity dispersed through wvast,
stratigraphically complex and eroding landforms,
which proved such a constraint to earlier research
(Shawcross 1998). This work is being undertaken
in close collaboration with members of the three
traditional tribal groups of the Willandra Lakes
Region World Heritage Area, the Barkindji/
Paakantyi, Mutthi Mutthi, and Ngiyaampaa, who
share the researchers’ goal of enhancing the flow of
information from this iconic Australian site.
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Basic Biographical Information

Annette Laming-Emperaire (1917-1977) was
born in Russia in 1917. She grew up in France,
where she lived all her life and developed a fruit-
ful career at the Centre National de la Recherche
Scientifique (CNRS), later becoming director of
the Ecole Pratique des Hautes Etudes, in Paris.
She started her research career with rock art,
becoming an influential member of the group of
structuralist Paleolithic art scholars led by André
Leroi-Gourhan. Her doctoral thesis (Laming-
Emperaire 1962) was a major contribution
towards the development of structuralism in rock
art. Later, she became involved with South Amer-
ican prehistory, initially by following her hus-
band, Joseph Emperaire, who was sent by Paul
Rivet to the outskirts of the South American con-
tinent in the search of the early peopling of the
New World. In South America Annette Laming-
Emperaire soon found her own vein, and she
became deeply involved with local research inter-
ests, working mostly in Chile and Brazil. She died
in Brazil in 1977.

Major Accomplishments

Annette Laming-Emperaire was an eclectic
investigator, full of curiosity about several
domains of prehistoric archaeology. With a
solid humanistic formation, her research inter-
ests were wide, from rock art to lithic analysis
and her large fieldwork experience based on a
very open mind towards interdisciplinarity, espe-
cially as regards Quaternary geology and cul-
tural anthropology.

Laming-Emperaire, Annette

It is in the sphere of the beginnings of Brazilian
archaeology, throughout the 1950s to the 1970s,
that Mme. Emperaire (as she was fondly called by
her Brazilian friends) became a decisive actor. At
that time several academic scholars were starting to
turn their attention to archaeology, but there was no
academic research or schooling established in the
country. Annette Laming-Emperaire became a reg-
ular visiting researcher, studying a broad range of
material from ceramic Tupi-Guarani sites in the
hinterland to sambaquis (shell mounds) on the
coast, from rock art in hilly remote places to lithic
analysis from Paleo-Indian sites at Minas Gerais. In
doing this work, she was never alone but encour-
aged local disciples to learn, by practice, every
different activity in which she was involved. Her
teaching talents were matched by a strong leader-
ship quality (she took part on the French Résistance
during the Second World War) and the rigorous
field methodology developed by French archaeol-
ogists around that time. Even more, she taught
extensively at Brazilian universities and organized
seminars on rock art and lithic analysis methods. In
this sense, she was of paramount importance to a
whole first generation of Brazilian archaeologists,
leaving as heritage establishment of the basis for an
academic archaeological tradition in Brazil that
bears from her both a strong reliance on strati-
graphic excavations and a meticulous structuralist
analysis of artifacts and parietal representations.

Her insights towards the archaeological signif-
icance of her study subjects reveal the accuracy of
her perspicacious mind. She was the first person to
correlate rock art from different regions of the
country, suggesting relationships that had not
been suspected before but which were proven
true by later studies. As regards coastal archaeol-
ogy, she produced the first reflections on shell
mound construction (on what we would call
today “site formation processes”), describing
accurately these as sites a accumulation rapide,
or fast accumulating deposits, despite their very
long chronology (Laming-Emperaire 1975; refer
also to Gaspar’s entry on coastal shell mounds in
Brazil in this encyclopedia). One of her last
works, about which she was really enthusiastic,
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was an expedition to study a recently contacted
Indian group, the Xetd, who lived in the backlands
of Parana and who still chipped stone implements.
This study was published posthumously (Laming-
Emperaire et al. 1978).

Her tragic death in an accident, in Curitiba
(southern Brazil), left several disciples and friends
who became prominent archaeologists in the next
decades and prompted many mournful obituaries
to be written by friends and colleagues, both in
Brazil and in France (Leroi-Gourhan 1978;
Pallestrini 1978; Lavallée 1978), from which this
entry has drawn deeply. A bibliography of her
publications can be found in the Journal de la
Societé des Americanistes, listed below.
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Basic Biographical Information

Rodolfo Amedeo Lanciani (Rome, 02.01.1845—
21.05.1929) was one of the greatest figures of
Italian archaeology of the late nineteenth and
early twentieth centuries. His contributions are
so significant that his teaching and his extraordi-
nary scientific output still affect, both in method
and in substance, the studies of the historical
topography of Rome and Lazio.

After a technical degree, Lanciani’s archaeo-
logical training took place in Rome and Ostia in
the wake of the great scholars of the period
(Giovanni Battista de Rossi, Pietro Ercole Visco-
nti, Carlo Ludovico Visconti, Pietro Rosa, and
John Henry Parker), who facilitated his early
inclusion in the Archeologica Commissione
Comunale di Roma of which Lanciani was Secre-
tary from 1872 to 1890; the assumption in the
Direzione Generale Antichita e Belle Arti
(1876) is also due to the support of Giuseppe
Fiorelli.

The presence of Lanciani in local and national
archaeological institutions occurs in the years of
the radical urban transformation of Rome itself;
his long stay in the University (Professor of
Ancient Topography at “La Sapienza” of Rome,
1878-1922) coincides with the modern disciplin-
ary definition of archaeological teaching; his
political action is exercised during the difficult
period of World War I (Senator from 1911; City
Councilor, Head of the Department of Antiquities
and Fine Arts, vice-Mayor of Rome, 1914-1920).

Major Impact

Overall, the scientific, academic, institutional
and political activities of Lanciani fall in the


https://doi.org/10.1007/978-3-030-30018-0_715
https://doi.org/10.1007/978-3-030-30018-0_2334
https://doi.org/10.1007/978-3-030-30018-0_967
https://doi.org/10.1007/978-3-030-30018-0_1623
https://doi.org/10.1007/978-3-030-30018-0_275

6404

crucial half-century between Roma Capitale
(1871) and the affirmation of the Fascist
regime (1922). This was the period of the
greatest enhancement of the urban monu-
ments of Rome under a nationalist perspective;
and of the elaboration of legislation concerning
the protection of Italy’s historical-cultural
heritage.

The double training, technical and philolog-
ical, allowed Lanciani to deal with every
aspect and period of history and archaeology
of Rome and Lazio, with particular efforts in
the reconstruction of the topography of ancient
Rome and in the study of its millenary urban
history, from the Archaic period to the
Renaissance.

The bibliography of Lanciani includes over
630 titles (see Ashby 1928): manuals on Roman
archaeology; reports of excavations and discover-
ies in urban and suburban areas; studies of indi-
vidual monuments; topography of Rome, suburbs
and Campagna Romana; studies on ancient liter-
ary and iconographic sources (with particular ref-
erence to the Severan marble plan or Forma Urbis
Romae); epigraphy; sculpture; collections;
museography; studies on the medieval and the
renaissance history, topography and documents;
biographies; reviews; articles of scientific
dissemination.

In this multifaceted scientific production stand
out the monumental Forma Urbis Romae (Milan
1893-1901) and the Storia degli scavi di Roma e
notizie intorno alle collezioni romane di antichita
(4 vols., Rome 1902-1913). Lanciani’s volumi-
nous output in English is also fortunate; he
published 10 monographs between 1888 and
1925, on the archaeology and history of ancient,
medieval and modern Rome, an extraordinary and
innovative experiment in scientific communica-
tion addressed to the international cultivated
audience.

Lanciani’s unpublished archive is deposited
in the Vatican Library (Cod. Vat Lat.
13,031-13,047 and 15,216-15,229) and the
“Appunti Lanciani” in the Library of the Istituto
Nazionale di Archeologia e Storia dell’Arte in
Rome (for further documents: Palombi 2006,
2008, 2009).
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Cross-References

Ashby, Thomas
Topography of Rome
Urban Planning, Roman

References

Ashby, Th. 1928. Scrittori contemporanei di cose romane.
Rodolfo Lanciani. Archivio della Societa Romana di
Storia Patria 51: 103—143.

Palombi, D. 2006. Rodolfo Lanciani. L’archeologia a
Roma tra Ottocento e Novecento. Rome: L’ “Erma” di
Bretschneider.

Palombi, D. 2008. Archaeology and national identity in the
works of Rodolfo Lanciani. Fragmenta. Journal of the
Royal Netherlands Institute in Rome 2: 125-150.

Palombi, D. 2009. Rome 1911. L’Exposition
archéologique du cinquantenaire de 1’Unité italienne.
Anabases 9: 71-100.

Further Reading

Barnabei, M., and F. Delpino, eds. 1991. Le “Memorie di
un Archeologo” di Felice Barnabei. Rome: De Luca.

Buonocore, M., ed. 1997-2002. Appunti di topografia
romana nei Codici Lanciani della Biblioteca
Apostolica Vaticana, vol. I-V. Roma: Biblioteca
Apostolica Vaticana.

Giuliano, A. 1992. Rodolfo Lanciani e la «Storia degli
scavi di Romay. Xenia Antiqua 1: 155-160.

Sperandio, M., and M.T. Petrara. 1993. Rodolfo Lanciani e
i Lanciani di Montecelio. Atti e Memorie della Societa
Tiburtina di Storia Patria 66: 165-177.

Landmarks Foundation:
Protecting Sacred Sites
Globally

Haley O’Neil and Hilary S. White
Landmarks Foundation, Petersham, MA, USA

Basic Information

Landmarks Foundation is operated as a 501(c)
(3) in New York, 1997-2011. It relocated from
New York to Massachusetts, following death of its
founder, Sam Green, in 2011. The website is at
http://www.LandmarksFoundation.org.
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Major Impact

Because we believe that religious intolerance
causes so much grief in the world, Landmarks
Foundation celebrates all religious beliefs, past
and present. We believe that the tolerance of reli-
gious differences is fundamental to human exis-
tence, as all religions are an attempt at
communication with the divine. The Landmarks
Foundation identifies, protects, and preserves
sacred sites and landscapes around the world
which are tangible focal points for the beliefs,
rituals, and religions that define human societies.
Landmarks Foundation directs funding and tech-
nical expertise to local groups that cannot protect
their sacred cultural heritage without assistance.
Selection of specific projects is based on cultural
significance and degree of jeopardy.

Identified and/or Protected and/or Restored
and/or Preserved

* The Moai of Easter Island

» Santa Catarina Church, Sierra Madré, Mexico
* Temple at Patara, Turkey

* Ani, Turkey

* Sajama Lines, Bolivia

» Stone Spheres of Costa Rica

* Huichol Sacred Sites and Landscapes, Mexico
* Baneshwar Temple, Indore, India

» Kaleshwar Temple Complex, Indore, India

* Akhtamar Church, Lake Van, Eastern Turkey
* Gangteng Monastery, Bhutan

» Balyan Church, Istanbul, Turkey

+ Slat al Qahal synagogue, Essaouira, Morocco
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State of Knowledge and Current Debates

Brazilian shell mounds, locally named sambagquis,
were first recognized back in the nineteenth cen-
tury. They remain to this day among the best stud-
ied sites in the country. Issues, such as diet/
subsistence, environment/landscape, and, nowa-
days, ceremonial activities, have always been cen-
tral to most research agendas. However, the
importance of plant use and consumption
remained, until recently, largely underestimated.

To a great extent, this is due to differential
preservation, since animal remains tend to be over-
estimated compared to plant remains. Archaeolog-
ical preservation of botanical remains is uncertain
and depends on aleatory events and conditions that
vary for each plant and plant organ. However,
plants were extremely important for most past
populations. They were certainly used in many
ways in the daily life of sambaqui people, both in
domestic and in ceremonial activities, for food,
fuel, medicine, dyes, soap, tools, raw materials,
construction, boats, and others.

Analyses of these remains pertain to
archaeobotany. They were virtually inexistent in
Brazil until the end of the 1990s, except for few
plant macroremains identified at the request of
archaeologists. The first studies, precisely in shell
mounds, employed anthracology (e.g., Scheel-
Ybert 2000, 2001) and soon were followed by
microarchaeobotanical ~analyses (Wesolowski
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2007; Boyadjian 2012). Studies on carporemains
and underground organs, however, remain as yet
rare and asystematic, for preservation of non-
carbonized plant macroremains is particularly rare
in sambaquis — exceptions include a few sites
presenting waterlogged material in their lower
layers.

Anthracology (i.e., charcoal analysis and iden-
tification based on wood anatomy criteria) provides
both paleoenvironmental/landscape reconstitutions
and paleoethnobotanical information on the use of
plants. This discipline allows reliable reconstruc-
tions of local woody vegetation, since the confron-
tation with phytosociological data (vegetation
structure) is rather direct, and carbonized macro-
remains are usually abundant in all archaeological
sediments (Scheel-Ybert 2000). Charred macro-
remains of fruits, seeds, and tubers, frequently pre-
served along with wood charcoal remains, may
inform about plant foods (Scheel-Ybert 2001,
2013). Microarchacobotany (i.e., the study of
phytoliths, starch grains, and other plant micro-
remains found in archaeological context) is most
useful for both subsistence and paleoethno-
botanical information but can also contribute to
paleoenvironment and landscape reconstitutions.
These remains can be preserved in dental calculus,
artifacts, and even sediments. The complementary
information acquired from both approaches dis-
closes important information on diet, plants use,
landscape, and ultimately on these shell mound
builders’ way of life.

Landscape

Anthracological studies have already been
performed for ten sambaquis from the Southeast-
ern and Southern Brazilian coasts, providing land-
scape and paleoenvironmental information. Eight
sites are situated in Rio de Janeiro State (Forte,
Boca da Barra, Salinas Peroano, Meio, Ponta da
Cabega, Corond6, Pontinha, Beirada — Scheel-
Ybert 2000; Scheel-Ybert and Dias 2007) and
two in Santa Catarina State (Jabuticabeira-II,
Encantada-III — Scheel-Ybert et al. 2009a;
Bianchini et al. 2011) (Fig. 1). Their chronology
ranges  between 5270 + 80 and
1430 £ 55 years BP (Table 1). Two sites present
evidence of short occupations (Meio, Encantada-
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IIT), but most of them attest to long-standing sed-
entary settlements. The occupation periods vary
from about 500 (Pontinha, Beirada) or 1000
(Ponta da Cabega, Corondo, Jabuticabeira-II), to
even more than 2000 (Boca da Barra, Salinas
Peroano) or 3000 years (Forte).

Settlement pattern analyses demonstrated that
sambaquis were always established in the vicinity
of coastal lagoons, which were at the center of their
builders’ social life (DeBlasis et al. 2007).
Anthracological results confirmed the close associ-
ation of these sites to coastal lagoonal environ-
ments, indicating a very steady restinga
environment, always neighboring other plant com-
munities, such as humid coastal forests and some-
times mangroves (Fig. 2) (Scheel-Ybert 2000,
2001; Scheel-Ybert and Dias 2007; Scheel-Ybert
et al. 2009a; Bianchini et al. 2011). Restinga, a
typical Brazilian coastal vegetation, is a mosaic of
plant associations with diverse physiognomies that
occupies the sandy beach ridges. It varies from
sparse open plant communities, such as herbaceous
and shrub formations (“open restinga”) to dense
evergreen forest (“restinga forest”). Mangroves
and saltwater marshes frequently occur at the
land-sea interface, especially the edges of rivers
and lagoons. Along the coast, inland low mountains
and hills support the Atlantic Rain Forest.

As anthracological spectra reflect the local
vegetation, one or another of these vegetation
types prevails in each site, depending on its geo-
graphical location. Open restinga formations
dominate in sambaquis Beirada and Pontinha,
both situated between the sea and a coastal
lagoon; their occupants were probably using
mainly the vegetation closer to the ocean. Open
restinga and restinga forest dominate in Forte,
Ponta da Cabeca, and Jabuticabeira-II; the first
two sites are presently near the sea; although the
latter is situated farther inland, the sea level was
higher in the period it was occupied — it is there-
fore probable that all of them were established in
the restinga and had equal access to both open and
forest formations. Anthracological spectra of Sali-
nas Peroano, Boca da Barra, and Corondo, situ-
ated farther inland (Corondd) or upon coastal
crystalline hills (the other two), present a signifi-
cant contribution of restinga forest and Atlantic
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Fig. 1 Geographical location of studied sites. (a) South-
eastern Rio de Janeiro State, showing the region of
Guanabara Bay (to the left) and the “Lakes Region,” dom-
inated by the Araruama Lagoon (to the right): (1)
Sernambetiba, (2) Pontinha, (3) Beirada, (4) Corondo, (5)
Forte, (6) Salinas Peroano, (7) Meio, (8) Boca da Barra, (9)

forest taxa — corroborating their preference for
gathering firewood near the sites and the presence
of Atlantic forest inland and upon the hills. The
few charcoal micro-fragments retrieved from
sambaquis Meio and Encantada-III only allowed
to demonstrate that a restinga-type vegetation
existed near these sites during the occupation
period. Mangrove elements appeared in Forte,

Ponta da Cabega. (b) Northern Santa Catarina State, show-
ing the region of Babitonga Bay: (10) Cubatio-I, (11)
Espinheiros-11, (12) Rio Comprido, (13) Morro do Ouro,
(14) Itacoara, (15) Forte Marechal Luz, (16) Enseada. (¢)
Southern Santa Catarina and Northern Rio Grande do Sul
States: (17) Jabuticabeira-1I, (18) Encantada-I1II, (19)
Figueira-II, (20) Marambaia-I

Salinas Peroano, Boca da Barra, Ponta da Cabega,
Beirada, and Encantada-IIl. Avicennia and
Laguncularia-dominated mangroves suggest
they occurred mainly in the borders of salty or
hypersaline lagoons, rather than along coastal riv-
ers (Scheel-Ybert 2000; Scheel-Ybert and Dias
2007; Scheel-Ybert et al. 2009a; Bianchini et al.
2011; Bianchini and Scheel-Ybert 2012).
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Table 1 Geographical location of studied sites, earlier
and most recent radiocarbon dates for each site (and dat-
ings of layers or features mentioned in the text, when
applicable), corresponding calibrated ages, and dated
material (RJ Rio de Janeiro State, SC Santa Catarina
State, RS Rio Grande do Sul State). Calibrations performed

with OxCal 4.2, using the curves SHCall3: Southern
Hemisphere (Hogg et al. 2013) for charcoal and seeds,
Marinel3-modelled ocean average (Reimer et al. 2013)
for shells (R =220 + 20 years, Estoe et al. 2002), and
mixed marine 50:50% SHCall3/Marinel3 for human
bones

Conventional | Calibrated
Site Location Level/feature age age Dated material
Forte Cabo Frio, RJ 270-320 cm 5270 + 80 6265-5755 | Charcoal
Level I 2240 + 70 2276-1886 | Shell
Meio 70 cm 5180 + 80 5901-5575 | Shell
130-140 cm 4340 + 70 5259-4585 | Charcoal
Salinas Peroano 100-110 cm 4490 + 40 5288-4878 | Charcoal
20-30 cm 1830 + 45 1825-1592 | Charcoal
Boca da Barra 90-100 cm 3760 + 180 |4574-3586 | Charcoal
20-30 cm 1430 +55 1399-1183 | Charcoal
Corondo Sao Pedro Layer IV 4260 + 65 4953-4528 | Charcoal
d’Aldeia, RJ Layer II 3010 + 80 | 3360-2894 | Charcoal
Ponta da Arraial do Cabo, 160-170 cm 3270 £ 70 3635-3255 | Charcoal
Cabega RJ 70-80 cm 2080 + 40 | 2143-1897 | Charcoal
Beirada Saquarema, RJ Level IV 4520 + 190 | 54464450 | Shell
Level I 3800 + 190 |4510-3500 | Shell
Pontinha Level IV 2270 £ 190 |2742-1832 | Charcoal
Level I 1790 £+ 40 1783-1545 | Charcoal
Sernambetiba Guapimirim, RJ 80-90 cm 1800 + 40 1807-1571 | Charcoal
500 cm 1920 + 70 2000-1616 | Seed
Rio Comprido Joinville, SC (Ancient series) > 4490 ? ?
(Recent series) <4170 ? ?

‘Morro do Ouro | (Ancient series) 4030 + 40 | 45094245 | Collagen, human
bone
Cubatao-I Base 3110 + 70 3446-3069 | Charcoal
“Espinheiros-II | Base 2970 + 60 | 3119-2773 | Shell
Enseada ? 1390 £+ 40 1282-1097 | Collagen, human
bone
Forte Marechal ? 1110 £ 100 | 1259-766 Charred seeds
Luz ? 850 + 100 925-564 Charcoal
Itacoara ? 550 £ 55 - TL, pottery
Encantada-III Jaguaruna, SC 3040 cm 4320 + 40 4971-4651 | Charcoal
Jabuticabeira-Il | L5, T13, lev. 7 2890 + 55 |2993-2726 | Shell
L.1,TI8 2880 + 80 | 3059-2690 | Shell
L.1, T8, lev. 10 2280 + 80 | 2427-2011 | Charcoal
L.1, burial 12 2170 + 45 | 2111-1852 | Shell
L.3, T11, upper dark | 1805 £ 65 1833-1536 | Charcoal
layer
Figueira-I1 Arroio do Sal, RS | Base 3660 + 40 4085-3830 | ?
Marambaia-I Level 13/base 3050 £+ 40 3350-3063 | ?

The only microarchaeobotanical study aiming Brazil dated at 3660 + 40 and 3050 + 40 years

landscape

reconstruction

in Brazilian

shell

mounds, performed in two sites from Southern

BP (Figueira-1I, Marambaia-I — Pereira 2013),
corroborates these findings. This analysis, relying
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Fig. 2 Summary charcoal diagrams for sambaquis Forte,
Boca da Barra, Ponta da Cabega, Pontinha, Corond6, and
Jabuticabeira-Il. Aspects of the open scrubby restinga

especially on phytoliths and pollen grains,
suggested that the sites were established upon
soils in process of stabilization, where a humid
coastal lacustrine environment rich in Poaceae
and Cyperaceae plants gave place to restinga.

It is noteworthy that the charcoal assemblage
of each anthracologically studied site did not
change significantly over the several centuries of
occupation, even if climatic oscillations were
recorded, in the Southeastern coast, by variations
in the mangrove vegetation. These variations cor-
roborate other paleoenvironmental studies in the

(below) and of the restinga forest (right) (diagrams
Scheel-Ybert 2000; Scheel-Ybert and Dias 2007; Scheel-
Yhbert et al. 2009b; pictures Rita Scheel-Ybert)

area, pointing to the alternation of two more
humid phases and two episodes of increased dry-
ness with increased lagoon salinity between
5270 £+ 80 and 1430 =+ 55 years BP (Scheel-
Ybert 2000).

The apparent stability of the vegetation, how-
ever, was not associated to a stationary or immutable
landscape. Multiple phytosociological, climatic,
geomorphological, and anthropogenic processes
must be taken into account here, and none of them
are mutually contradictory: (1) the anthracological
record shows that the mainland vegetation types
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around the sites were practically the same during all
the occupation periods; (2) the vegetation on the
sea-land interface (mangrove), conversely, did
vary; (3) small-scale climatic oscillations are
recorded by these mangrove variations and corrob-
orated by other paleoenvironmental studies; (4) sig-
nificant sea-level variations, recorded by several
studies, attestedly changed the coastal outline and
the local lagoons conformation; and (5) (large) sed-
entary human groups dwelled along the coast for
thousands of years.

Although it is expected that climatic changes
produce vegetation change, this is not what hap-
pened regarding the coastal mainland vegetation,
neither in the Southeastern nor in the Southern
Brazilian coast. The restinga ecosystem being
essentially an edaphic formation, that is to say,
related to sandy soils and to the geomorphologic
nature of sandy beach ridges, is highly resilient
and therefore much less sensitive to climatic
change (Scheel-Ybert 2000). On the other hand,
Holocene sea-level variations are key to under-
stand the coastal landscape during the sambaquis
occupation. In the Southern-Southeastern coast, it
is now well admitted that sea level, which was
much lower during the Pleistocene, crossed the
present level around 7000 years BP, reached its
highest level (c. 2.5 m above the present) around
5500/5000 years BP, and then gradually fell to its
present level (Angulo et al. 2006; Castro et al.
2014). When the sea level was higher, the coast-
line was much farther inland, and a large system
of paleolagoons existed. During its retreat, these
lagoons were gradually dried. Through a period of
changing landscape including processes of partial
isolation of water bodies by deposition of sandy
barriers or drowning of preexisting dissection val-
leys, finally a new lagoonal system was
established closer to the present sea line.

The coastal vegetation, however, remained
the same throughout this process. Drying
paleolagoons were gradually occupied by
marsh herbaceous vegetation, adapted to humid
brackish soils in process of stabilization. This
was followed by the establishment of open
restinga formations and later probably by differ-
ent kinds of restinga physiognomies and by the
restinga forest. This scenario is supported by
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both microarchaeobotanical and anthracological
results, as presented above (Scheel-Ybert 2000;
Pereira 2013).

It is important to keep in mind that all these
processes were gradual and rather slow. There-
fore, from the viewpoint of the people living
there, the coastal landscape was dynamic, but
still it was conservative. In other words, although
this environment changed all the time, the land-
scape remained the same.

Another important point to consider is that
quite large sedentary human groups (cf. Fish
et al. 2013) have probably dwelled along the
coast for thousands of years. These people
constructed impressive mounds, lived in orga-
nized settlements, produced various artifacts,
fished, hunted, made large fires, used plants to a
variety of purposes, and maybe even managed or
cultivated plant foods. They certainly interfered
with the landscape and modified it in several
ways. In spite of that, no anthropogenic degrada-
tion was perceived.

But that doesn’t mean that the plant environ-
ment remained unaffected by human interference.
There is little doubt that plants management was
customary. Plant cultivation, possibly horticul-
ture, might also have been practiced, as discussed
later. Cultivation leads to the creation of anthro-
pogenic environments, stimulating the introduc-
tion of foreign plants and management of
native ones.

There seems to exist evidence of plants man-
agement in the Southeastern coast. For instance,
for a sort of bully tree (Sideroxylon obtusifolium, a
Sapotaceae), which charcoal was particularly fre-
quent in the archaeological record. These trees
and shrubs are quite common in the extant
restinga vegetation, but they occur remarkably
often in the site’s vicinity and frequently over
the mounds — to the point of being considered a
“mound marker.” Even if this is a fragile indica-
tion, the systematic association of these plants
with archaeological sites might be an indication
of their ancient use, representing the relict of past
human activities. Their present utilities include
edible fruits, several medicinal properties, and a
good quality wood that is used in the present days
to build specific boat parts (Scheel-Ybert 2001).
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An interesting hypothesis, still untested, sug-
gests that sambaqui people encouraged the dis-
persion of Myrtaceae plants, therefore
contributing to the landscape construction
(Bianchini 2008). One possible reason is that
many Myrtaceae species produce edible fruits.
A number of them, presently domesticated or
semidomesticated, are important food items in
tropical regions, such as several species of
Psidium, Eugenia, Myrciaria, Campomanesia,
Syzygium, and many others. The prominence of
Myrtaceae remains in Southeastern and South-
ern shell mounds demonstrates that sambaqui
builders largely used these plants both as fire-
wood and as food. The strong contribution of
Myrtaceae charcoal in all sambaquis anth-
racological records is striking. The presence of
Mpyrtaceae seeds (as well as wood) associated with
the funerary ritual in sambaqui Jabuticabeira-Il,
as it will be presented later, points to a high social
value of these plants.

Although common in different communities of
Brazilian vegetation, Myrtaceae are typical to
restinga formations, particularly in Rio de Janeiro
State (Araujo and Henriques 1984). The extant
restinga flora typically presents high species
diversity and a great number of individuals from
this family, which frequently assumes a strong
dominance in this vegetation physiognomy —
could it be an evidence of landscape
domestication?

Clement (1999) defines landscape domestica-
tion as a conscious process by which human
manipulation results in changes in landscape ecol-
ogy and in the demographics of its plant (and
animal) populations, resulting in a landscape
more productive and congenial for humans.
Indeed, it is likely that sambaqui builders may
have behaved as dispersal agents for these plants —
transporting seeds along their paths, exchanging
fruits from their “gardens,” or in any way manag-
ing them, even if incipiently. These activities
would tend to increase these plants importance
in the environment (both in terms of species diver-
sity as in number of individuals). If that is true, the
high frequencies of Myrtaceae and the relative
stability of the restinga environment would have
persisted over such a long time not in spite of the
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human occupation but most likely because of it
(Scheel-Ybert 2014).

It is nowadays largely accepted that human
intervention has had significant consequences on
the structuration of the present vegetation (e.g.,
Denevan 1992; Balée and Erickson 2006; Clem-
ent and Junqueira 2010). Human activity does not
necessarily lead to degradation and extinction of
species, due to the resilience of natural ecosys-
tems. On the contrary, it may actually increase
natural biodiversity by forest management, plant-
ing, encouraging the growth of an assemblage of
useful plants in certain forest spots, and/or intro-
ducing new species (e.g., Balée 1994; Rival 1998;
Politis 2001), or even, as it might have been the
case in coastal Brazil, by modeling the landscape
in a large scale and durably altering its structure
through the deliberate or unintended encourage-
ment of the prevalence of a whole group of plants.

Plants Use: Food
Currently, it is largely accepted that sambaqui
builders were fisher-gatherers. For many Brazilian
archaeologists, however, the notion of “mollusk
gatherers” is still implicit in the second part of this
expression. But studies on plants macro- and
microremains have been demonstrating that
plant consumption, even if secondary, certainly
played a pivotal part in their diet and way of life.
Microarchaeobotanical studies in dental calcu-
lus have provided essential direct evidence of
sambaqui people’s diet. All studies up to now
have been performed in Southern Brazilian sites
(Fig. 1, Table 1). In 53 individuals from sambaquis
Morro do Ouro (4030 =+ 40 years BP), Forte
Marechal Luz (1110 + 100-850 =+ 100 years
BP), Enseada (1390 + 40 years BP), and Itacoara
(550 £ 55 years BP), Wesolowski (2007) identi-
fied a great diversity of phytoliths and starch grains,
some of the latter modified (which points to
cooking or processing). Sweet potatoes (I[pomoea
batatas), Araceae (the taro family), and Poaceae
(grasses) remains are present in all series; yams
(Dioscorea spp.), palms (Arecaceae), and Arau-
caria pine nuts in most of them; and possibly
Marantaceae (the arrowroot/leren family) and bro-
meliads in some. Possible maize remains were
found in the more recent sites, Enseada and
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Itacoara. Besides demonstrating that a large variety
of plant foods was ingested by sambaqui people,
this work also suggested that earth ovens were used
for cooking and that contact with more inland
plateau groups might have happened — the latter
due to the presence of Araucaria pine nuts, which
does not thrive on the coast.

Boyadjian (2012) found very similar results in
the Jabuticabeira-II shell mound, which was con-
tinuously occupied from at least 2890 £ 55 to
1781 £ 65 years BP. The results from the
19 studied individuals attested a very diversified
diet. Among the more than 30 starch grains and
phytoliths morphotypes found and identified were
sweet potatoes, yams, leren, Myrtaceae (possibly
Surinam cherry), Araceae (taro family), palms,
and maize. Damaged starches pointed to food
processing. The presence of grass phytoliths
might suggest the use of grass leaves in the fires.
Microcharcoal remains were associated to the
roasting of tubers in open hearths or earth ovens.
The presence of lacustrine diatoms reasserted the
use of lagoonal resources. The diversity of plant
microremains and the evidence of consumption of
both domesticated and wild plants allowed to
suggest that the group lived in a system of mixed
economy, where fishing and gathering were asso-
ciated with horticulture (Boyadjian et al. 2016).

Macroremains analysis also attested the use of
plant foods. Sambaquis Forte (5270 4+ 80 to
2240 + 70 years BP), Salinas Peroano
(4490 £+ 40to 1830 + 45 years BP), Boca da
Barra (3760 + 180 to 1430 £ 55 years BP),
Ponta da Cabeca (3270 + 70 to
2080 + 40 years BP), Beirada (4520 + 190
to 3800 £+ 190 years BP), and Pontinha
(2270 + 190 to 1790 4+ 40 years BP), in
Southeastern Brazil (Fig. 1, Table 1), presented
charred vestiges of edible plants within most of
their archaeological levels, starting at the begin-
ning of the occupation. Although never abundant,
they are a significant part of the archaeological
record, and their preservation attests that (1) they
were widely used by these groups and (2) plant
gathering greatly contributed to their diet (Scheel-
Ybert 2001). Palm nuts, mostly from Syagrus sp.,
are largely the most abundant remain. Some yam
(Dioscorea spp.) tubers were also identified, along
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with a Poaceae/Cyperaceae and other monocoty-
ledonous tubers and several seeds that remain as
yet unidentified.

Several charred plant food remains were found
at a funerary area in sambaqui Jabuticabeira-II
(2880 =+ 80 years BP) (Fig. 1, Table 1). Among
them, Bianchini and Scheel-Ybert (2012) identified
Cucurbita (squash), Myrtaceae (the Surinam
cherry family), and Annonaceae (the custard
apple family) seeds, as well as palm nuts
(Syagrus sp., Butia sp.).

Occasional uncharred plant remains identifica-
tions in different sites also point to the importance
of a large diversity of edible plants for these
groups. The waterlogged base of sambaqui
Sernambetiba, dated at 1920 £ 70 years BP
(Fig. 1, Table 1), preserved several fruit remains.
Heredia and Beltrao (1980) reported identifica-
tions of Myrtaceae (cf. Psidium/guajava),
Lecythidaceae (cf. Lecythis pisonis/monkey pot),
and two palm species (Acrocomia sp. and
another). Farias and Scheel-Ybert (2012) identi-
fied Sacoglottis sp. (axua), a Chrysobalanaceae,
and four palm genera (Attalea sp., Bactris spp.,
Euterpe sp., Syagrus sp.). In site Corondd
4260 + 65 to 3010 + 80 years
BP/4865—4529 to 33462921 cal years BP)
(Fig. 1, Table 1), Carvalho (1984) reported the
findings of desiccated Myrtaceae (Psidium sp.,
Eugenia sp.) and palm (Astrocaryum sp., Bactris
sp.) charred fruits/seeds.

Waterlogged palm remains are rare, having
been reported only for sambaquis Sernambetiba
(Heredia and Beltrao 1980) and Cubatio-I (Santos
2010). Charred palm nuts, however, are extremely
frequent in sambaquis. Besides the findings cited
above, they are recurringly mentioned by archae-
ologists and are common in most of the sites (e.g.,
Kneip 1994; Gaspar 1998; Lima 1999, 2000;
Scheel-Ybert et al. 2009b).

Besides a large diversity of still unidentified
micro- and macroremains, there are multiple
indicatives of a number of wild and domesticated
food plants (Fig. 3). Annonaceae (the custard
apple family), Araceae (the taro family),
Chrysobalanaceae (the coco-plum family),
Humiriaceae (Sacoglottis/axud), Lecythidaceae
(cf. Lecythis pisonis/monkey pot), Myrtaceae
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Fig. 3 Dietary macro- and microremains found in South-
eastern and Southern Brazilian sambaquis: (a) Dioscorea
tuber — Forte; (b) Dioscorea starch grain, Jabuticabeira-II;
(¢) Zea mays/maize, Enseada; (d) Ipomoea batatas/sweet
potato starch grain, Forte Marechal Luz; (e) Araucaria pine
nuts starch grain, Enseada; (f) Araceae (taro family) starch
grain, Forte Marechal Luz; (g) Eugenia/Surinam cherry
seed starch grain, Jabuticabeira-II; (h) Poaceae starch

grain, Jabuticabeira-II; (i) Arecaceae/palm phytolith,
Jabuticabeira-1I; (j) Calathea rhizome phytolith,
Jabuticabeira-II; (k) Marantaceae phytolith, Forte
Marechal Luz; (I) Cucurbitaceae seed; (m) Annonaceae
(cf. Rollinia sp.) seeds; (n) Syagrus sp. (Palmae) endocarp;
(0) Myrtaceae seed. (a: Scheel-Ybert 2001; b, g—j,
Boyadjian 2012; c¢—f, k, Wesolowski 2007; 1-o, Bianchini
and Scheel-Ybert 2012)
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(mostly Psidium/guajava and Eugenia/Surinam
cherry), and palms (Acrocomia, Astrocaryum,
Attalea, Bactris, Butia, Euterpe, Syagrus) are
probably wild plants. Convolvulaceae (Ipomoea
batatas/sweet potato), Cucurbitaceae (Cucurbita/
squash), Dioscoreaceac (Dioscorea/yam), and
Marantaceae  (Calathea/leren) may include
domesticated species, while maize (Poaceae —
Zea mays) is certainly domesticated. The diversity
of plant foods associated to the finding of both
domesticated and wild plants in the same contexts
suggests the practice of both plant gathering and
horticulture. Horticultural systems associate dif-
ferent wild and domesticated plants that are culti-
vated in the same space, in this case, probably, in
house gardens.

Considering maize, it could be a part of this
horticultural system, and as such, cultivated in a
small scale, or its presence in the sites might be a
result of exchanges with inland agriculturalist
populations, along with Araucaria pine nuts.

The mere idea of cultivation among sambaqui
builders, however, is most controversial. Low car-
ies prevalence, traditionally found among these
people, has always been related to low carbohy-
drates consumption and therefore to foraging
(Mendonga de Souza 1995). However, some
series from some sites present higher caries
rates, compatible with horticulture (Wesolowski
2007). Besides, we must keep in mind that caries
is a multifactorial infectious disease and that the
association between caries prevalence and diet
is indirect. Many factors may contribute to a
lesser caries incidence even in the presence of
cariogenic food, as amylaceous seeds and
tubers, such as individual/population suscepti-
bility, intense tooth wear (typical of these
populations), and the presence of minerals in
the diet, especially fluoride, which is known to
be a caries inhibitor. Particularly, it is well
accepted that a high reliance on aquatic
resources, as it is the case for sambaqui
builders, leads to a protection against caries
(Wesolowski 2007; Scheel-Ybert et al. 2009b).

The accumulated evidence, however, is elo-
quent. Vestiges of wild and (possibly) domesti-
cated plants have been evidenced in different
sites, in different contexts, and from different
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proxies. The importance of a variety of tuberous
species (yams, sweet potatoes, leren/arrowroot,
some taro-related species, and several as yet
unidentified tubers) is demonstrated since the
earlier studied contexts (5270 + 80
BP/6190-5760 cal years BP). Although most of
the archaeobotanical evidence remains still
unidentified, it is clear that fruits (such as guajava,
Surinam cherry, and possibly other Myrtaceae,
besides Annonaceae, Chrysobalanaceae, and
Humiriaceae), seeds (cf. monkey pot), and other
vegetables (such as squash) were also regularly
consumed. Maize was certainly not a staple food
for these people, but it might be cultivated and/or
obtained through exchange to meet special
usages.

Palm remains stand out as the most frequent
and the most diverse plant item up to now. Palm
nuts occur in sambaquis from all along the Bra-
zilian coast since the earlier known occupations.
Several species of at least seven genera were
already identified. Palms are widely known for
providing edible fruits and seeds, which are
savory and rich in oils and carbohydrates, as
well as nutritious buds (hearts of palm). They
also provide useful fibers, leaves, and wood. Due
to the multiplicity of important resources they
offer, palms are high-value plants for most neo-
tropical traditional populations and indigenous
groups. There is no doubt they were extremely
important for sambaqui people as well, being used
both in domestic and ritual contexts.

Although a much greater investment in
archaeobotanical studies is still needed, these
ecofacts certainly are a significant part of the
archaeological record. Their preservation attests
that they were widely used by these populations
and demonstrates that economic and subsistence
spectra are much larger than formerly believed
and that plant foods were making a substantial
contribution to their diet.

Plants Use: Artifacts, Construction Material,
and Others

Shell mound builders probably handcrafted a
large variety of artifacts in wood, fibers, seeds,
and other plant parts. However, very few remains
have subsisted, due to preservation issues.
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Fig. 4 Waterlogged artifacts from sambaqui Cubatdo-I:
(a) basketry, (b) rope with braided fibers, (¢) wooden post,

Archaeologists found waterlogged plant
remains in the lower layers of sambaqui Cubatdo-1
(Southern Brazil), dated at 3480 + 60 BP (Fig. 1,
Table 1), which are permanently inundated by a
river (Fig. 4). Wood posts and fibers, the latter
frequently worked in basketry and ropes, compose
an impressive collection. Santos (2010) describes
fragments of baskets of different sizes, ropes
twisted from long fibers, with or without knots,
artifacts combining basketry and ropes, and many
knotted fiber fragments, worked and twisted in
different ways. Peixe et al. (2007) analyzed some
of these fragments, all of them being identified as
produced from adventitious roots of Philodendron
(Araceae).

A great number of aligned posts remains were
found in this site’s base, some positioned perpen-
dicularly and some parallel to the soil surface
(Fig. 4c, d). They were interpreted as the remains
of a platform projected to sustain the site over the
mangrove muddy sediment upon which it was

(d) wooden posts in situ (see arrows), (e) knotted fibers in
situ (a—c, e: pictures courtesy of Museu Arqueologico de
Sambagqui de Joinville; d, picture Rita Scheel-Ybert)

established. Melo et al. (2016) analyzed 30 of
this site’s posts and identified a large variety of
wood types, including several mangrove species,
some Fabaceae, besides species of Bignoniaceae,
Lauraceae, Anacardiaceae, and Annonaceae.
They interpreted the wood choice as based on
the availability of woody plants in the surrounding
environments (meaning there was not a particular
wood selection) but also in the physical and
mechanical wood properties. Most of the identi-
fied wood types are characterized by medium to
high density, suggesting those woods were very
resistant to decay and therefore well adapted to
construction and structural frames.

The waterlogged Dbase of sambaqui
Espinheiros-II  (Southern Brazil), dated at
2970 + 60 BP (Fig. 1, Table 1), also revealed
fibers, probably of grasses or palms, frequently
tressed and twisted (Figuti and Klokler 1996).

The remains of a charred post associated with a
funerary context dated at 2170 + 45 years BP in
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site Jabuticabeira-1I were identified as a Lauraceae
species — a plant from the cinnamon family
(Bianchini et al. 2007). Another sample from
this site, coming from a feature in another funer-
ary area with several postholes, dated at
2880 + 80 years BP, presented a particularly
high frequency of Lauraceae charcoal pieces. It
is possible, although not proven, that this charcoal
also comes from carbonized posts. More studies
are still necessary in order to investigate the pos-
sibility of wood selection. Yet, it is interesting that
this particular wood was used, as these species are
known for their resistance, durability, and essence
contents and thus modernly considered high-
quality woods.

On the other hand, an overrepresentation of
Condalia sp. (a sort of snakewood, of the
Rhamnaceae family), in several sites from South-
eastern Brazil (Forte, Boca da Barra, Salinas
Peroano, and Ponta da Cabega), dated from
5270 + 80 to 1430 + 55 years BP, allowed
to demonstrate a cultural selection of this species.
A possible utilization of this taxon in rituals was
proposed. However, economic uses for this spe-
cies cannot be discarded, for its wood produces a
blue pigment, besides being considered excellent
firewood; the root bark of some species is used as
soap or medicine, and the plants bears edible
fruits. This plant is very rare in the present vege-
tation of the region, which might be a conse-
quence of its overexploitation in the past
(Scheel-Ybert 2000, 2014).

In addition to that, fruits of a Bombacaceae
(cf. Ceiba/Bombax), which produces very useful
fibers, were identified from the waterlogged base
of sambaqui Sernambetiba (Heredia and Beltrdo
1980).

Palms, as mentioned in the previous section,
are extremely frequent in Brazilian shell
mounds. Although almost all vestiges consist
of fruits and seeds, some charred wood remains
were also identified at Ponta da Cabega
(3270 + 70-2080 4+ 40 BP) and Corondd
(4260 + 65-3010 4+ 80 BP) sites, in the
Southeastern coast, and at Jabuticabeira-II
(2880 + 80 years BP) and Encantada-III
(4320 + 40 BP), in the Southern coast. As
palm stems are usually poor or impractical
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firewood, it is conceivable that at least some of
these remains could stand for artifacts, con-
struction material, the debris of their handicraft,
or else for special firewood. Indeed, palms are
extremely useful plants that, besides food, pro-
vide fibers (for basketry and ropes), leaves (for
artifacts and shelter covering), and wood (for
artifacts and construction).

However, the preservation of artifacts pro-
duced from plant material is even more hazard-
ous than food, at the same level that is the
preservation of medicine, dyes, soaps, and so
many plant uses. That is so because archaeo-
logical preservation depends both on the char-
acteristics of the plant tissues that were used
(hard parts tend to preserve much easier than
fleshy parts) and on preservation conditions.
Waterlogging and desiccation are rare, and car-
bonization depends on whether or not the plant
material is directly exposed to fire, intentionally
or accidentally, in the process of preparation,
use, or discard. The unlikeliness of preservation
of each one of the abovementioned items, there-
fore, is what makes their retrieval so significant,
as they represent invaluable clues to the
sambaqui builders’ ways of life.

Even if these priceless clues are still scarce,
they come to strengthen the views of sambaqui
builders as skillful artisans, who produced elabo-
rated artifacts from different materials such as
rocks, bones, shells, and also plants. They also
highlight the variety of complex choices that were
made in different aspects of their daily life, regard-
ing practical and economic issues but also cere-
monial and symbolic matters.

Plants Use: Firewood

Fire was a central element in the life of sambaqui
people. In domestic context, cooking, roasting,
lighting, and other activities are central to daily
life. In funerary spaces there are countless fire-
places, many of which were maintained for long
periods to honor the dead.

Both in domestic and in ceremonial contexts,
gathering of deadwood was the main source of
firewood (e.g., Scheel-Ybert 2000). The high flo-
ristic diversity of all already studied charcoal
assemblages points to nonselective wood
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gathering. The prevalence of decay and xylo-
phage stigmas, besides demonstrating the collec-
tion of necromass, is evidence of nonselective
firewood supplying.

It is remarkable that the floristic diversity of
anthracological assemblages from both possible
domestic contexts (non-funerary constructive
layers) as ritual features (funerary layers) is
comparable and extremely high (e.g., Scheel-
Ybert 2000; Bianchini et al. 2011). This sug-
gests that charcoal remains were both associ-
ated with extended temporal activities and
corresponded to wood collection in a relatively
large area around the sites. Those are essential
premises for reliable paleoecological interpreta-
tion based on archaeological charcoal. Besides,
it supports the claims for sedentarism and long-
term occupation of shell mound sites.

Notice that, although sambaquis are consid-
ered to be funerary and ceremonial sites, remains
of domestic firewood may be retrieved from non-
funerary constructive layers. These are believed to
represent secondary deposits. Micromorphologi-
cal (Villagran et al. 2010) and anthracological
evidence (Scheel-Ybert 2014) suggest that
domestic residues (essentially shells, fish bones,
and dispersed charcoal) were accumulated in
dumping areas or in domestic context aiming to
become construction material and were latter
employed as construction material to cover the
funerary areas.

Numerous and frequently very large hearths
occur in the funerary layers. Anthracological
analysis of some of these features in sambaqui
Jabuticabeira-IT also demonstrated particularly
high wood species diversity (Bianchini and
Scheel-Ybert 2012). This result, while corrobo-
rating interpretations based on dispersed char-
coal, points simultaneously to nonselective
gathering and to long-lasting activities. Hearths
presenting a high taxonomic diversity corre-
spond to fires that were repeatedly lit at the
same place or else that were maintained and
continuously fed for a long time. This means
Jabuticabeira-II funerary hearths represent
long-lasting events, suggesting the mortuary
rites of sambaqui people might persist at least
for several days. It also implies a large
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investment of work and effort of this social
group in collecting firewood and in fire
maintenance.

These results suggest that the mortuary rites of
sambaqui people might be very important long-
duration events. They also highlight the impor-
tance of fire as a central element in sambaqui life,
another connection between the living and the
dead. By these means, besides being monumental
buildings erected as landmarks, the mounds
became even more visible by the continuously
burning flames upon them.

Plants Use: Ritual

Sambaquis are thought to be funerary monuments
and ceremonial spaces. The magnitude of the sites
themselves, the complex constructive process,
rich funerary offerings, and features that reflect
an elaborated mortuary ritual point to the impor-
tance of passage rites in this society (Gaspar 2004;
Klokler 2008). In these circumstances, we may
expect considerable investments of time, effort,
and resources. We may also expect the material
integrating the funerary ritual to have been care-
fully selected, according to the ideological/sym-
bolical universe of the group.

Sambaqui Jabuticabeira-II, presently one of
the best excavated and understood sites in Brazil,
is the first one for which the practice of funerary
feastings was proposed. Klokler (2012) describes
the mortuary ritual as follows: each funerary area
would receive a few or several burials. The bodies
were laid over the ground or in shallow graves.
Hearths, always associated with the burials, were
an integral part of the rites. Posts placed around
the graves and hearths suggest fences or structures
that protected the body until the area was covered.
Eventually, funerary areas were covered with
shell-rich sediments (“covering” or “constructive”
layers), and a new funerary area was established
above it or in another area of the site. During the
rites, funerary offerings and ritual feastings
occurred. Entire fishes (suggested by articulated
fish bones) were placed inside the graves. Mam-
mals and bird parts were also probably placed as
offerings, although they might as well be con-
sumed in the feastings. Food preparation and
feasting were conducted nearby but probably not
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over the funerary area itself, as suggested by shells
integrity, pointing to little trampling. In these
areas, fishes were roasted or smoked and ritually
consumed. The residues were then transported
and deposited over the funerary area. These resi-
dues suggest that fishes were the main food in
those feastings and that more than one ton of fish
meat might be available per feasting. The fish
species used (mainly croakers and catfishes)
were common in the paleolagoon and ordinarily
used in domestic context as well, but mammals
and bird remains appear exclusively in funerary
context.

Meat was not the only food consumed in rit-
uals, though. Archaeobotanical analyses in this
site attested that plants were also an important
part of mortuary rituals (Bianchini and Scheel-
Ybert 2012). Analyses of a funerary area (i.e.,
ritually deposited material) and of constructive
material from its covering layers (i.e., possible
domestic deposited material) demonstrated that
edible plant parts (fruits, seeds, and tubers) are
strictly associated to funerary features. These
food remains are prevalent in specific features of
the mortuary layers, especially hearths. It is likely
that fruits were placed as offerings or consumed as
part of the funerary rituals or feasting ceremonies.

There is no evidence of these fruits being con-
sumed in domestic contexts (as their remains do
not appear in the covering layers), but it is quite
probable that they were. Different ways of con-
sumption in each context might result in a differ-
ential preservation of remains. During funerary
rituals, where fire is an essential element, they
might be regularly charred — and in consequence
more probably preserved. Charring is likely to
happen in this context either if plant parts repre-
sent an offering or if they are ritually consumed, as
in both cases the whole fruit or its remains (seeds)
might be set to the fire. In domestic contexts,
however, fleshy fruits such as Myrtaceae and
Annonaceae are consumed fresh and therefore
have very little chance of entering in contact
with fire, thus being uncommonly preserved as
archaeological vestiges (Scheel-Ybert 2013).

It is not possible, at the present stage of knowl-
edge, to ascertain if those plant foods were con-
sumed in funerary feastings or if they were part of
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mortuary offerings or both. Actually, it is very
hard to differentiate feastings from offerings.
However, the evidence strengthens the hypothesis
of ritually consumed food while demonstrating
that not only animal food was used in these cere-
monies but plant food as well.

Major Accomplishments and Future
Directions

Archaeobotanical studies are still young in the
country, and many questions subsist concerning
plant-related issues in Brazilian shell mounds.
However, although still fragmentary and incom-
plete, important results have already been
achieved concerning subsistence, plant use, land-
scape reconstruction, and firewood use in domes-
tic and ritualistic contexts, as summarized below.

Anthracological results converge in demon-
strating that sambaqui people settled in the
restinga ecosystem. Their firewood and plant
catchment area included the open restinga, the
restinga forest, and, less frequently, the Atlantic
forest, as well as mangroves, when these existed.
Holocene climatic and sea-level variations
induced changes in the mangrove vegetation, in
the lagoons conformation, and in the spatial dis-
tribution of restinga physiognomies, but the
restinga vegetation types maintained floristic
composition and general structure all along. We
suggest that although this dynamic environment
changed all the time, the landscape remained
the same.

Landscape domestication is suggested. Horti-
culture and plant management probably increased
the frequencies of certain species; the possibility
of overexploitation of other species has also
been raised. The long-term human interference
on the landscape might have deliberately or
unintendedly modeled the coastal vegetation in a
large scale, leaving durable phytosociological
alterations which extent is as yet impossible to
ascertain.

The importance of plants to sambaqui people’s
subsistence is clearly demonstrated. The large
variety of wild and domesticated plant foods sug-
gests that sambaqui people lived in a system of
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mixed economy, where fishing and gathering
were associated with horticulture. At the same
time, these plants played an important role in
ritualistic activities, as they were offered in funer-
ary rituals and/or consumed during mortuary
feastings.

The exceptional preservation of a few botani-
cal artifacts and some specially selected plant
materials strengthens the views of sambaqui
builders as skillful artisans, who produced elabo-
rated artifacts not only from rocks, bones, and
shells but also from plants. They also highlight
the variety of complex choices that were made in
different aspects of their daily life, regarding prac-
tical and economic issues but also ceremonial and
symbolic matters.

It was demonstrated that opportunistic gather-
ing of deadwood was the main source of firewood
both in domestic and in ceremonial contexts. Mor-
tuary rites integrated many activities of special
care to the dead, each one of them using plants
for different purposes. These rites, certainly very
important events, persisted at least for several
days and were accompanied by long-lasting fires
that were continuously fed over a long time.

Those results corroborate the interpretations of
these shell mounds adopted in more recent
research in Brazilian archeology, that is to say,
that of sambaquis as funerary structures, monu-
mental landscape markers, and social congrega-
tion sites, built from a strong organized labor
investment.

The sheer magnitude of these sites and its
complex construction processes and funerary fea-
tures reflect elaborated mortuary rituals. As spaces
of ritualized offerings and feasts, these mounds
represent a connection between the world of the
living and the world of the dead. All these aspects
attest of the central role of death in the cosmology
of sambaqui groups while also attesting of the
central role of plants in their life.

Plants have been essential for humankind at all
times. Plants are food, heat, light, clothing, shel-
ter, tool, medicine, material, protection, transport,
and much more. Plants may be reference, land-
scape markers, house of spirits, vehicle to the
spiritual world, or even people. Plants are vital
for human survival. In spite of that, plants are
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frequently considered second-rate provisions,
most especially in the case of non-agriculturalist
populations. Their seemingly easy availability
leads to undervalue and underestimation. Besides,
their omnipresence in everyday life as in ceremo-
nial events contrasts with their quasi-invisibility
in the archaeological record. Retracing their
importance is a task doomed to imperfection that
demands retrieving small and fragmentary evi-
dence. Nevertheless, it is worth the effort, for it
helps provide a much more complete and faithful
picture of past population’s way of life.

It is therefore of the utmost importance that
archaeobotanical studies be pursued and that
field research aimed at maximizing the recovery
of plant remains through flotation and careful
microarchaeobotanical sampling be multiplied.
The scenario perceived through the analyses
already done in Brazilian shell mounds proves
the effort worthy. The available data allowed
good landscape reconstructions while pointing to
a great diversity of plant uses and corroborating
the importance of plants for sambaqui people.
Yet, much remains to be done, and understanding
of the use of plant resources by sambaqui builders
is far from complete.
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Introduction

An ever-present characteristic in any definition of
landscape archaeology is that it refers to a varied
and somewhat heterogeneous field of archaeolog-
ical research. A number of approaches to the
archaeological record may be included under this
label, which in essence share one common inter-
est: the analysis, through material culture, of the
spatial dimension of human activity; in other
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words, exploring how human communities have
related to a geographic space through time in
terms of how they appropriated this space and/or
transformed its appearance through work and its
significance through cultural practices.

There are two main reasons that explain why
landscape archaeology is a wide-ranging concept
today — firstly, the general changes in the theoret-
ical foundations of the archaeological discourse
that have occurred through time, especially since
the middle of the twentieth century, and secondly,
the different theoretical perspectives, both past
and present, regarding the central concept of land-
scape that have been developed not only within
the archaeological literature but in other fields
such as geography or anthropology.

Definition

While running the risk of oversimplification, it
can be said that the use of landscape in archaeol-
ogy has been understood in three different ways,
which sometimes have been complementary to
each other and at other times mutually exclusive:

* As a context to better signify and understand
the material record (for instance, by analyzing
settlement patterns or off-site archacology).

* As an objective, as something that archaeolog-
ical research aims to positively reconstruct, by
creating images of how ancient landscapes
would have looked at any specific moment in
the past (for instance, through environmental
reconstruction).

* Asaresearch object, considering that the land-
scapes we see today should themselves be con-
sidered as an archaeological record as a whole.
Current landscapes would be the more obvious
“artifacts” produced by human groups
through time.

Historical Background

From a historiographical point of view, the origin
of most of the concepts and proposals upon which
landscape archaeology has been built are to be

Landscape Archaeology

found in geography. Since the end of the nine-
teenth century, geographers such as Ratzel,
Hettner, Sliitter, or Vidal de la Blache began to
stress the importance of analyzing the interaction
between humans and their environments.
Although from different (and even conflicting)
backgrounds, they paved the way for the first
schools of regional geography. It is true to say
that at this stage, their direct influence on archae-
ology was by no means significant. However, they
are important because two traditions that would
have a major impact on archaeological interest in
the landscape were developed after them: on the
one hand, the incorporation of the proposals of
Vidal de la Blanche into the theoretical framework
of the French Annales School and, on the other,
the development of the so-called cultural geogra-
phy, in particular the remarkable work of Carl
0. Sauer (Berkeley School) in the United States
(Fig. 1).

The first, the Annales School, would have a
major impact in the Mediterranean area, espe-
cially in France, where a significant and long-
lasting archaeological tradition developed. This
is a type of archaeology mainly focused on
analyzing the formation of rural landscapes,
identifying the forms of ancient agrarian land-
scapes and reconstructing of the social pro-
cesses behind their formation. The study of
ancient cadastres is among their most wide-
spread manifestations. This archaeological tra-
dition is based on the detailed reconnaissance
and documentation of ancient structures cur-
rently visible in the landscape, with an inten-
sive use of information sources such as aerial
photography, whose popularization in archaeol-
ogy is closely related to the development of this
tradition. Quite often, this is complemented
with the use of documentary sources, such as
historical cadastres. A large amount of archae-
ological research has been carried out within
this framework, making it possible to recon-
struct the forms of ancient agrarian spaces,
especially for historical periods such as
Roman or Medieval times, for which comple-
mentary written sources are abundant.

In turn and rooted in cultural geography, the
first proposals concerning the relevance of the
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Landscape Archaeology, Fig. 1 Relative occurrence of
the expression “landscape archaeology” in books
published throughout the twentieth and start of the
twenty-first centuries in English, Spanish, and French.

spatial dimension for a comprehensive under-
standing of the archaeological record developed
in British and American contexts. The book by
Aston and Rowley (1974) is typically mentioned

(Data obtained from Google Ngram Viewer (accessed
2 September 2011)). Vertical scales are different in
each case

as the first to refer to the concept of landscape
archaeology as something specific, different to the
study of rural landscapes that had been carried out
by geographers or historians (with the work of
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W. Hoskins being especially influential in the
British context).

From the 1960s and especially the 1970s, inter-
est in the spatial dimension of the archaeological
record flourished, in close contact with the devel-
opment of the new archaeology and the environ-
mental archaeology. This processual movement,
with its strong emphasis on methodology, opened
the door for the incorporation into archaeology of
methods and techniques developed in other disci-
plines, notably Geography (such as locational
analysis and site catchment analysis). Also, con-
cepts such as space or the environment became
central to archaeological research at that time. All
of these innovations were aimed at analyzing the
relationship between human groups and their
environments in a widely adaptive, economic
perspective.

From the 1990s onwards and in relation with
the emergence of post-processual approaches, the
concept of space, as used in previous years, was
challenged for being deterministic, modern, and
aculturally rational. As a result, it was argued that
applying it straightforwardly to cultural contexts
other than the contemporary Western world does
not make any sense, which applies to most of the
contexts in which archaeological research is inter-
ested. As an alternative, authors mainly from the

Landscape Archaeology,
Fig.2 Cerritos de indios in
the Uruguayan region of
Rocha. Landscape
archaeology has been
especially interested in the
analysis of landscapes
defined by different types of
artificial features, such as
funerary monuments.
(Photography by Camila
Gianotti. Reproduced with
permission)

British context argued for a reformulation of the
concept of landscape: as opposed to an external
environment, prior to humans, it is argued that it
should be understood as a social and cultural
construction, something shaped, handled, appro-
priated, and ordered in both material and concep-
tual terms. Despite a large number of publications
on the subject, C. Tilley’s A Phenomenology of
Landscape is considered the landmark, where
these ideas were developed in detail for the first
time from an archaeological perspective. This is
well in line with conceptual trends that emerged
quite earlier in time in other fields of the social
sciences, such as perception studies in Geography
or Planning (for instance, Lynch 1960) that also
challenged the positivist paradigm. The relation-
ship between humans and the landscape was no
longer described in terms of adaptation or exploi-
tation but using different notions such as percep-
tion, experience, or engagement. And, in so doing,
an opposition between the concepts of space and
landscape was developed, with the former being
something neutral, alien to human experience, and
the latter something appropriated, experienced,
and perceived (Fig. 2).

Those proposals achieved a degree of success
during the 1990s and onwards, although they have
also been widely accused of being too speculative
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at times, negligent with data and evidence, or
lacking a solid methodology. In any case,
although they had a substantial impact in some
areas, they had little influence in others, where
alternate theoretical traditions held sway. This is
the case of France, where the main trends in land-
scape archaeology remained aligned with tradi-
tion that was based on or inspired by the
Annales School, which remains alive elsewhere
(for instance, Bintliff et al. 2007). This is not the
case in either Italy or Spain where, within quite
varied and heterogeneous traditions, it is interest-
ing to note the influence of historical materialism
in the development of a socially oriented land-
scape archaeology, a tradition that has been also
successful in Latin America.

Key Issues/Current Debates

A few issues can be highlighted in the current
practice of landscape archaeology. The first con-
cerns theoretical and conceptual questions. As
mentioned above, the 1990s were arguably the
period when landscape archaeology reached the
zenith of its success and popularity. To a great
extent, this was associated with the coexistence
of a range of different approaches and, conse-
quently, a boom in the number of publications.
A good part of the academic literature (especially
the most influential) gravitated around the possi-
bilities for the development of a phenomenology-
inspired approach to landscape. A major field for
discussion has developed around the actual via-
bility of these approaches. Among others, special
mention should be made of Fleming’s criticism
(2006) due to its impact. This field of discussion is
still alive and kicking today and affects the theo-
retical foundations of landscape archaecology and
the very concept of landscape that is, or may be,
behind it (for instance, a recent contribution is
Barrett and Ko 2009).

In close connection with this, some approaches
have been made to a significant question that
post-processual archaeologies somehow left
unattended: the development of original method-
ologies and fieldwork procedures, suited for the
kind of theoretical proposals and research
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objectives that were being produced. Although
no claims for maturity and solid advances have
been made so far, it has constituted an interesting
field of activity in recent years (for instance, Ham-
ilton et al. 2006).

In a totally different direction, recent years
have seen a boom in scientific approaches to envi-
ronmental analysis, such as geoarchaecology. As
an example, in the recent volume edited by
B. David and J. Thomas (2008), 24 out of a total
of 65 contributions are included in the section
“Characterising Landscapes,” broadly falling
within this scope. To some extent, this has been
boosted by some technological improvements: a
significant increase in the availability of more
numerous and refined tools, techniques, and ana-
Iytical procedures to assist archaeological
research and to extract information from the mate-
rial and environmental record (for instance,
Reindel and Wagner 2009). The possibility to
gather much more information on a larger scale
and at the same time with increasing levels of
detail and accuracy pose challenging problems
for data management and processing. But at the
same time, this means that the possibilities of
overcoming the limited analytical scale of the
single site and carrying out comprehensive
research at the landscape scale are multiplying
(Fig. 3).

However, we have not just witnessed a leap
forward in technological terms. It is also impor-
tant to take into account the inclusion of archae-
ologists in long-range discussions, such as those
concerning global change. The natural disposition
of archaeology for analyzing change in the long
term and its intimacy with the study of human
impact on the environment have returned the anal-
ysis of environmental change to the forefront for
some practitioners of a landscape-related archae-
ology (for instance, Redman et al. 2004). This has
made it possible to incorporate archacological
perspectives into wider debates, where a vision
of the landscape in socio-ecological terms pre-
vails, and to complement it with more culturally
balanced views (for instance, McAnny and Yoffee
2009) (Fig. 4).

The incorporation of archaeology into the
environmental debate has had an additional



6426

Landscape Archaeology

Landscape Archaeology, Fig. 3 The development of
geo-spatial technologies is enabling the highly detailed
documentation of large-scale landscapes like never before.
Integration of geophysical survey and high-resolution
Lidar of the Hill of Tara, Ireland. (© The Discovery Pro-
gramme, 2011. Reproduced with permission (many thanks
to Anthony Corns))

dimension in terms of practical applicability. In
the last few decades, environmental manage-
ment policies have increasingly taken into con-
sideration human effects as something that is
difficult to be limited in space and more complex
than a simple question of physical impact.
Archaeology, as long as it is involved with cul-
tural resource management, has had an increas-
ingly visible role within this field (for instance,
Jones and Slinn 2006). More specifically, the use
by landscape archaeology of some relevant con-
cepts and categories has allowed it to have a
visible influence in the development of dominant
paradigms.

Beyond environmental management, this
influence is visible in the major relevance recently
acquired by the concept of cultural landscapes
(although the concept itself was originally coined
by Carl O. Sauer back in 1925). Two parallel
roads have helped to spread the concept. On the
one hand, UNESCO defined it as a key concept
for the management and protection of the Cultural
Heritage in the Operational Guidelines for the
Implementation of the World Heritage Conven-
tion (1992). On the other hand, the approval by the
Council of Europe of the European Landscape
Convention (ELC) in 2000 laid the foundations
for the incorporation of the landscape as a legal
figure throughout Europe and beyond. The ELC
uses a self-sufficient concept of landscape, with-
out any additions: it is something holistic that
integrates the natural and the cultural, the envi-
ronmental, and the social. This is well in line with
what landscape archaeology had been discussing
and makes it possible to understand why it has
become increasingly involved in the fields of
practical characterization and management
(Fig. 5).

Finally, the landscape, like any other central
concept in archaeology, has been challenged
from the series of theoretical positions that can
broadly be defined as postcolonial. Once again,
this is a field of discussion that is not only
archaeological but has strong links with other
disciplines, especially anthropology. Criticism
has been levelled against most dimensions of
archaeology as a Western-driven and Western-
oriented form of knowledge and a discourse of
power, which includes the concepts and prac-
tices of most of landscape archaeology. What is
demanded is “to visualize the archaeological
practice and landscape studies as an open arena
in which different actors, interests and themes
could be achieved and worked in a collaborative
performance accounting also for the geopolitics
of knowledge production” (Curtoni 2009: 15).
A concept that comprehensively expresses and
summarizes these visions is that of contested
landscapes (Bender and Winer 2001). Debates
within this arena affect Landscape Archacology
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Fig. 4 Pre-Hispanic
irrigation channels in the
extremely dry landscape of
the Alto Loa region, in the
margins of the Atacama
Desert (Chile).
Geoarchaeological
approaches to landscape
have gained new impetus in
recent years, focusing on
the analysis of
environmental change and
human impact

not only as a discipline for the study of the past
but also, and remarkably, as a discourse related
to the construction of Cultural Heritage in the
present (for instance, Schofield 2009).

International Perspectives

Landscape, as a word, has been in and around
archaeology for a long time. But not every use of
landscape, as a word, implies the use of landscape,
as a concept. For a landscape Archaeology to
properly exist as a field of research and practice
on its own, it should fulfil a series of basic condi-
tions: to have a delimited object of study, a series
of shared theoretical concepts, and its own
(though not exclusive) set of well-defined
methods and techniques. In the authors’ opinion,
what gives landscape archaeology its essence is
neither the consideration of the archaeological
record on a wide spatial scale nor adherence to a
specific theoretical paradigm but the existence of
an explicit, underlying concept of landscape. And
this concept implies that landscape, in the words
of David and Thomas, is not considered “simply a
unit of analysis over and above the “site” [...]

(but) an object of investigation in its own right”
(2008: 27). Landscape, as an object of investiga-
tion, could be defined as the materialization of the
social practices in spatial terms. Landscape
archaeology would then be concerned with ana-
lyzing the processes of construction, function,
signification, and valorization of that material
medium through time. Boundaries with other dis-
ciplines dealing with the landscape can be some-
times diffused, but, in that respect, the specificity
of landscape archaeology is the fact that it is
archaeology, i.e., it is concerned with the material.

It is not by chance that the consolidation of a
concept of landscape as a holistic category, inte-
grating the environmental, the social, and the
symbolic, as currently understood by many land-
scape archaeology practitioners, coincides with
the consolidation of the landscape as a legal entity
(and, consequently, a political entity). Landscape
archaeology can aspire to play a relevant role in
the politics of sustainability. This means that
archaeological landscapes should also be consid-
ered as cultural resources, something that cannot
only be studied but also managed and signified. In
turn, archaeology can be enriched with the per-
spective provided by other disciplines that also
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deal with the landscape, such as geography,
anthropology, or ethnography, making it possible
to go beyond materiality to contribute towards a
participative construction and management of
landscapes as cultural heritage.

Future Directions

Although somewhat diminished after a period of
significant activity some years ago, debates on the
concept of landscape and the very idea of what
landscape archaeology should be are sure to con-
tinue. In an overtly simplified way, we would say
that on the one hand, although solid and alive,
processual approaches towards the landscape
have arguably shown themselves to be incapable
of comprehensively accounting for the full dimen-
sions of the construction of landscapes in the past.
On the other hand, phenomenology-inspired pro-
posals have developed a strong theoretical corpus,
although they have failed to attract many fol-
lowers due to being considered as an interesting
proposal that is barely applicable to the archaeo-
logical record. To what extent both approaches
remain incompatible and mutually exclusive, or

Landscape Archaeology, Fig. 6 Digital landscapes are
not just a way of reproducing previously existing ways of
working. They can provide a new framework of reference
to approach and understand archaeological landscapes.

can converge in novel ways, is something that
deserves attention in the future.

At a slightly different level, the debate
concerning the relationship between academic
archaeology and alternate voices and actors will
continue to affect the ways in which landscapes,
their sense and meaning, should be constructed.
How can archaeology deal with the current and
flowing construction of meanings and values over
past landscapes? Are “scholarly archaeology” and
“popular claims over the past” compatible to any
extent? Are differences and oppositions ethical,
theoretical, or even ontological? A number of
scholars have successfully argued about “the his-
torically contingent nature of the Western concept
of landscape and, in particular, its complicity with
colonialism” (Lydon 2008: 654). If that is to be
agreed, the only possible solution will be to
account for ideas of landscape that overcome
this “historical contingency” and make way for
alternate visions and voices, agents, and interests.
However, the question remains as to how and
especially to what extent this is possible. Some
of these challenges are quite similar to those faced
by phenomenological or hermeneutics-oriented
perspectives, as they imply going beyond

The figure represents movement as a “2.5D” topography:
valleys represent least-cost areas for movement towards
the destination point pictured as the gray dot located at the
“steam of the funnel,” see Llobera et al. (2011)
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traditional, processual views of the landscape,
both at theoretical and practical level. But even
beyond this, what would happen if we consider
that the concept of “Western landscape” is itself a
tautology? Will the concept of landscape be still
valid to describe those multiple community con-
texts where there is no formal, conceptual separa-
tion between people, things, and the land?
Elsewhere, another direction points towards
the relationship between landscape archaeology
and geographic information science or, more
extensively, the wider field of computing. The
increasing incorporation of these fields within
the archaeological agenda has led to a number of
well-known and fruitful improvements, such as in
the fields of mapping or prospecting. However,
this can lead to a misleading impression:
There is no denying that the use of information
systems is allowing us to obtain new insights, but
these remain far in between, marginal in scope, and
seldom championed by archaeologists themselves.
This is because the use of information systems is
still reduced to a desirable technical skill that some
archaeologists manage to “add-on” to their bag of
tricks. There is little recognition that the intersection
of information systems (computers primarily) and

archaeology provides new paradigms and/or
research venues. (Llobera 2011: 25)

So far, computers and information technolo-
gies have been conceived as external tools that
can sometimes be applied to working processes
in archaeology that are already well established.
A possible direction for future developments lies
in dealing with the implications of all of these in
conceptual and theoretical terms, in exploring
how the construction of digital landscapes is
not only a way of reproducing the real world
but also a new framework of reference for
approaching and exploring it in different, novel
ways (Fig. 6).
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Introduction

The term “domesticated landscape” was intro-
duced by Douglas Yen (1989), and a decade later
“landscape domestication” was defined as a pro-
cess of human-mediated landscape transformation
(Clement 1999), which fits comfortably into the
increasingly popular conceptual framework of
human or cultural niche construction (Laland
and O’Brien 2010; Smith 2011). During the last
decade or so the term “landscape domestication”
has become increasingly visible in archaeology
and historical ecology, in parallel with the increas-
ing visibility of cultural niche construction. Some
find this use of “domestication” to be
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inappropriate, however, as domestication is often
associated with Charles Darwin and his theory of
evolution. A glance at a dictionary dispels confu-
sion, as there are no mentions of evolution or
selection or genetics in the definitions. The term
comes from the Latin domesticdre to dwell in a
house, to accustom (Harlan 1992). A house is a
built environment and has been part of our expe-
rience since people started constructing their own
shelters from the elements. The house in the coun-
tryside is surrounded by a garden, which also has
a dump heap, both of which are intimately
involved in the domestication of plants (Smith
2007). Hence, there is a strong relationship
between landscape domestication and plant or ani-
mal domestication, as pointed out by (Rindos
1984), although he preferred the “developing agro-
ecology” to landscape domestication. Cultural
niche construction combines these domestications
to explain how humans became so successful
(Laland and O’Brien 2010; Smith 2011).

There is a relationship with evolution. Both
domestication and evolution are processes. In
evolution, natural selection is the primary agent,
while in landscape domestication, culture is the
primary agent, as it is in cultural niche construc-
tion (Laland and O’Brien 2010). As geographer
Carl Sauer (1925) wrote, “The cultural landscape
is fashioned from the natural landscape by a cul-
ture group. Culture is the agent, the natural area is
the medium, the cultural landscape the result.”
Hence, “Human actions over time are manifested
in landscapes that retain physical evidence of cul-
tural practices, decisions, and ideas” (Crumley
1994: 9). These domesticated landscapes are part
of the “ecological inheritance” of cultural niche
construction (Laland and O’Brien 2010). It is now
well accepted that forager societies consciously
and unconsciously manage individual plants and
plant populations in the landscape, as well as
managing groups of animals and taming individ-
uals (Harlan 1992; Terrell et al. 2003; Smith 2011,
Harris 2012). These actions leave traces that can
be read in the landscape, the physical evidence
mentioned by Carole Crumley. As food produc-
tion became more important during the Holocene
in many parts of the world, the degree and tempo
of landscape domestication increased, generating
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a strong positive feedback loop with human pop-
ulation expansion (Rindos 1984). These actions
leave even more traces, which landscape and other
archaeologists use to study the origins, develop-
ment, and spread of food-producing societies
(Zeder et al. 2006; Pearsall 2015; David and
Thomas 2016), as well as all other manifestations
of cultural niche construction (Laland and
O’Brien 2010).

When local societies expanded, pristine nature
contracted; when local societies contracted, nature
returned, but landscapes maintained the imprint of
previous human domesticatory actions, making
them more attractive for the next local expansion.
It follows that “Landscapes are the infrastructural
legacies of past human action and contain cultural
or social ‘capital’ to be exploited by succeeding
human populations” (Erickson 2003: 456). These
legacies are of two types: landscape legacies,
which may not have been intentionally created,
and landesque capital, which was intentionally
created to leave capital for succeeding generations
(Arroyo-Kalin 2016). As our species spread
across the planet, we preferentially occupied the
richest landscapes and then continually more mar-
ginal ones, domesticating and redomesticating
landscapes to greater or lesser extent as time
went on. It follows that landscape domestication
has much to teach us about the human endeavor
since the appearance of Homo sapiens.

Definition

Landscape domestication is a process in which
human intervention in the landscape and manipu-
lation of landscape components result in changes
in landscape ecology and in the demographics of
its plant and animal populations, resulting in a
landscape more productive and congenial for
humans (Clement 1999: 191-192). Human inter-
vention is initially unconscious, mere presence
being an intervention, but becomes increasingly
conscious when humans remain in a landscape
and start to manipulate its components (Rindos
1984). It is important to recognize that humans do
not set out to domesticate their landscapes; rather,
they concentrate on opening space for themselves,
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for example, camps and settlements, and enhanc-
ing the spaces of their plants and animals, both
native to the landscape and introduced from else-
where (Rindos 1984; Terrell et al. 2003).

Since domestication is a process and the inten-
sity of intervention and manipulation may vary
considerably, there is a continuum of change from
pristine to a city. It is worthwhile to identify some
sections of the continuum for analytical conve-
nience. See Clement (1999) for supporting
references.

Pristine — a landscape in which humans have
not intervened or manipulated plant or animal
populations.

Promoted — a landscape in which desirable
plant populations and individuals are encouraged
through seed dispersal; minimal ecosystem clear-
ance, for example, around campsites and along
trails; and expansion of the edges between eco-
systems, as ecotones tend to be more productive.
Fire may be an important tool for these activities.
Even though there may have been a low level of
human manipulation, the biotic components of
this landscape may remain modified long after
humans have abandoned the area, for example,
when humans introduce new species or expand
populations of useful species. Promoted land-
scapes differ mostly in their biotic composition
and may be difficult for archaeologists to identify
without the aid of botanists and ecologists. It is in
this category of landscape domestication that
Rindos (1984: 154—158) hypothesized that the
incidental domestication of plant populations
begins.

Managed — a landscape in which the abun-
dance and diversity of food and other useful
plant populations is further encouraged through
partial ecosystem clearance by burning, expan-
sion of ecotones, transplanting of desirable indi-
vidual plants or planting of individual seeds,
addition of amendments to enhance plant growth,
reduction of competition from non-useful plants,
and management of water via irrigation. Again,
the biotic components of this landscape may
remain long after humans have abandoned the
area. The difference between promoted and man-
aged is one of degree, with more conscious appli-
cation of some practices, while other practices
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may continue to be unconscious. Managed land-
scapes are becoming increasingly studied in the
context of pre-domestication cultivation in South-
west Asia (Harris 2012) and forest management in
the Neotropics (Peters 2000; Levis et al. 2018)
and Southeast Asia (Michon 2005). It is in this
category of landscape domestication that Rindos
(1984: 158-164) hypothesized that the special-
ized domestication of plant populations begins.
Although direct archaeological evidence of pro-
moted and managed landscapes may be difficult to
find (Peters 2000), phytolith, pollen, and macro-
botanical remains may shed light on past foraging
activities and are increasingly recognized as a
major source of information about past landscape
management strategies (Pearsall 2015). These
assemblages may reflect the exploitation of
wood as an energy source (Picornell Gelabert
et al. 2011), and the use of palms and trees as
food (Watling et al. 2017), thus providing good
means to infer environmental management.
Cultivated — a manipulation that involves the
complete transformation of the biotic landscape
to favor the growth of one or a few selected food
plants, both domesticated and not, and other
useful plant and animal populations, through
ecosystem clearance and burning, localized or
extensive tillage, seedbed preparation, weeding,
pruning, manuring, mulching, fencing, and irri-
gation in any combination. These dramatic
manipulations create a landscape that has little
relationship with the surrounding ecosystem, so
that it may be called an artificial construct. The
biotic components of this very artificial land-
scape do not survive long after human abandon-
ment because the changes that favor the growth
of the human selected populations also favor the
growth of weeds and the invasion of other pio-
neer species; however, it takes a long time to
return to a natural state. The abiotic transforma-
tions practiced in this landscape often survive for
long periods, for example, earthworks for irriga-
tion or planting, such as mounds and furrows.
Other activities may also leave clear evidence for
archaeologists, such as charcoal from the clear-
ing and burning of the original ecosystem, soil
modifications due to tillage, long-term manage-
ment, including creation of anthropogenic soils
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(Glaser and Birk 2012), and phytoliths from
cultivated plants (Pearsall 2015).

Swidden/Fallow — this analytical construct is
the combination of cultivation and management,
in that order. The swidden is a cultivated land-
scape, which yields well for a few years but
becomes progressively more difficult to weed
and tend as soil fertility declines. Useful weeds
and volunteer or transplanted shrubs and trees are
managed at progressively lower intensities until a
managed secondary forest results (the fallow)
(Denevan and Padoch 1988). This is the most
visible sequence of traditional landscape domes-
tication in the tropics today. The managed fallow
remains long after humans have abandoned it and
is easily identified by the abundance of useful tree
species. Archaeologists can also easily identify
these domesticated landscapes, as charcoal and
phytoliths of useful plants tend to be abundant.

Settlements — as in the cultivated landscape,
this manipulation involves the elimination of a
section of a preexisting ecosystem, followed by
the construction of the settlement, be it a camp or a
city. This landscape may be constructed from
locally available materials, including wood,
earth, and stone, and often involves considerable
reworking of the local relief. It also includes gar-
dens and dump heaps. This type of landscape has
been intensively studied by archaeologists since
the birth of the discipline, thus needing little
explanation here.

Historical Background

The domestication of landscapes has attracted a
wide range of scholars for a long time, although
with widely varying terminology. Cultural land-
scapes have been studied since before Sauer’s
(1925) classic article on the morphology of land-
scapes. Harlan (1992), Denevan (2001, 2011),
Terrell et al. (2003), and Harris (2012) provide
good reviews. Both Jack Harlan and David Harris
examine the topic as a component of the origins of
food-producing systems, while William Denevan
and John Terrell and colleagues argue that the
process has been under way so long that it is
difficult to identify pristine landscapes in any
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part of the world where humans have lived for
any appreciable time, even the Neotropics where
our species arrived only 20-15,000 yBP. Rindos
(1984) would have agreed with Denevan and
Terrell et al.

Key Issues/Current Debates

For many years, perhaps the most important
debate has been the extent of landscape domesti-
cation in different biomes. Denevan’s (2011)
argument about the myth of the pristine has been
questioned in Amazonia, for example, where
some ecologists and archaeologists argue that pre-
conquest human manipulation of Amazonian
landscapes was variable across the biome, with
negligible modification of interfluvial forests
(Bush and Silman 2007), hence of the basin in
general. The definitions provided above help
explain why archaeologists have difficulty finding
evidence of landscape domestication away from
the settlements. However, when Clement et al.
(2015) integrated archaeological evidence with
evidence of plant domestications and dispersals,
human population estimates, and language diver-
sity and dispersals, a mosaic of different degrees
of landscape domestication across the biome
became clear. When Levis et al. (2017) integrated
domesticated tree and palm richness and abun-
dance in forests across the biome, the mosaic
became even clearer. This integration of
approaches allows more robust inferences, even
for areas where there is, as yet, no archaeological
evidence. For example, Levis et al. (2017)
observed that the richness and abundance of
domesticated trees and palms was greatest near
known archaeological sites, but was often great
along major and tributary rivers without known
archaeological sites, strongly suggesting that
when archaeologists look along those rivers they
will find sites. In Amazonia, this debate is essen-
tially over and the biome can be considered an
anthrome, like most other biomes on the planet
(Ellis and Ramankutty 2008). Now the focus is
shifting to the degree and types of human trans-
formations of landscape, since the great diversity
of preconquest and current indigenous societies
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and traditional communities had and have differ-
ent impacts.

An ongoing debate is about the nature of pro-
gress in human history and, by extension, in anal-
ysis of domesticated landscapes. The sequence of
categories of landscape domestication defined
above has been read by many theorists as progress
from social systems with simple food procure-
ment strategies to more complex social systems
with sophisticated food production systems,
requiring more knowledge, more energy, larger
populations to supply the energy, and producing
more food to fuel population growth. The same is
true of the sequence of plant population domesti-
cation (Rindos 1984; Clement 1999), as plants
become continually more coevolved with their
human mutualists. As Rindos (1984) was careful
to point out, however, evolution and domestica-
tion are not about progress but about change for
better adaptation to shifting environments, includ-
ing landscapes that humans have domesticated to
any degree, the cultural niches with both land-
scape legacies and landesque capital (Arroyo-
Kalin 2016).

Modern food-producing societies, such as
those that support academics, view the sequence
of landscape domestication presented here and
concomitant plant and animal population domes-
tication as progress. Is this necessarily true of all
human societies? Rival (2007) argues convinc-
ingly that this is not true, that some human socie-
ties prefer different lifestyles. Many of the
examples of foragers cited by Harlan (1992) and
Harris (2012) support Laura Rival’s analysis.
Members of modern food-producing societies
look down upon members of societies that mainly
promote or manage landscapes, while members of
these landscape managing societies wonder why
the food producers want to be slaves to their
domesticated plants, animals, and landscapes.
A closer look shows that both foraging and farm-
ing strategies are present in many — if not most —
societies and that foraging activities are effective
forms of niche construction, as complex and
sophisticated as farming techniques (Terrell et al.
2003; Rowley-Conwy and Layton 2011). It thus
appears obvious that a mosaic of landscapes with
different degrees of domestication should be
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expected (Rindos 1984; Terrell et al. 2003).
In fact, this is what is found on all continents with
human societies (Ellis and Ramankutty 2008;
Terrell and Hart 2008).

What does this mean for archaeology? It means
that, since the boundaries between forager and
farmer strategies are much more fluid than
scholars have assumed in the past, archaeologists
should not focus their investigations only on cul-
tivated landscapes and settlements and the identi-
fication of the transition from forager to farming
societies (Terrell and Hart 2008). Rather, they
need to expend more effort to read the signatures
of promoted and managed landscapes. A clue to
find these signatures may be in settlements
themselves. Since both forager and farming
populations are likely to discard residues outside
of their procurement and use areas (Schiffer
2016), centralized deposits, such as dump heaps,
concentrate the remains of different forms of
resource appropriation, including those from
landscape promotion and management. These
can be inferred by the combined analysis of
archaeobotanical proxies with ethnoarch-
aeological and ethnobiological data, which are
good tools to infer the cultural and ecological
factors that generated the distribution of archaeo-
logical remains (Picornell Gelabert et al. 2011).

International Perspectives

Although the terminology varies, landscape
domestication is being intensively studied on all
habitable continents, although emphasis is placed
on cultivated landscapes, since these came to sup-
port modern food-producing societies. Australia
provides an emblematic contrasting case study,
since Native Australians extensively domesti-
cated their landscapes without domesticating
plants or animals (Harlan 1992; Harris 2012),
and provides the examples that justify
distinguishing conceptually between landscape
domestication and plant population domestica-
tion, even though native peoples do not recognize
the distinction (Clement 1999). Harris (2012) pro-
vides an up-to-date introduction to this Australian
literature.
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The humid forests of Southeast Asia and near
Oceania are also the subject of increasing investi-
gation, parts of which are also analyzed by Harris
(2012). In this region, two intertwined traditions
exist: a tradition that developed efficient open-
field food production systems and a tradition that
developed complex forest food production sys-
tems. Michon (2005) provides an introduction to
these two traditions, concentrating on the forest
systems, rather than the open-field systems, which
provides a welcome difference in focus. While the
open-field systems came to dominate world food
production (Harlan 1992; Harris 2012), numerous
less-dominant societies throughout the world
humid tropics developed more complex systems,
similar to the intertwined systems of Borneo and
adjacent areas of Southeast Asia and near Ocea-
nia. The large number of fruit trees and palms
domesticated in Amazonia (Levis et al. 2017,
2018) suggests that something similar occurred
there. Worldwide, there are an increasing number
of studies examining tree crops and this trend will
certainly continue.

This short entry is not the place to review the
growing worldwide literature on landscape
domestication, so the reader is directed to Harlan
(1992), Denevan (2001, 2011), and Harris (2012),
references therein, and Further Reading (below).

Future Directions

The study of landscape domestication by existing
and prehistorical societies worldwide is
expanding. It is clear that research in landscape
archaeology requires an interdisciplinary
approach (Knitter et al. 2017). Recent cases of
the integration of multiscale and multidisciplinary
datasets and GIS-based approaches are contribut-
ing to the understanding of landscapes as holistic
entities (Knitter et al. 2017). Given the definitions
presented here, it seems self-evident that archae-
ologists need to expand their collaborations even
more than has been the case recently (e.g., Zeder
et al. 2006). Landscape archaeologists recognize
that human manipulation of the landscape does
not cease at the edges of settled and cultivated
landscapes (David and Thomas 2016), but
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continues through managed landscapes into pro-
moted landscapes. Other archaeologists need to
recognize this also. Since many of the legacies of
promotion and management can be read in
plant species composition, ecologists and
ethnobiologists working under the framework of
historical ecology provide valuable data for the
interpretation of archaeobotanical and paleoeco-
logical records, which in turn inform the time
depth of these legacies (Arroyo-Kalin 2016).
With increased attention to subtler modifications,
the extent of landscape domestication practiced
by prehistoric societies will be clearer and may
push back the beginning of the Anthropocene
from 1750 CE to much earlier.
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Brief Definition of the Topic

The concepts of landscape and iconoclasm
compose the term “landscape iconoclasm.”
“Landscape” varies from discipline to discipline,
but it is widely regarded as the construction
of cultural and natural aspects through time at
different space scales and how people perceive
them. Iconoclasm is, literally, the destruction or
breaking of religious pictures for political and
religious purposes, where pictures are icons that
represent “the appearance of the immaterial
image in a material medium” (Mitchell 2005:
85). Metaphorically speaking, iconoclasm refers
to the destruction of ideas, beliefs, and traditions.
For example, the removal of a monument that
represents Francisco Franco and symbolizes fas-
cism at the same time is a case of a literal and
metaphorical iconoclasm. Contrary to vandalism,
iconoclasm is a deliberate destruction, rather than
a meaningless act.

Iconoclasm is associated with iconic pictures,
not landscapes. However, certain communities
consider their landscapes that bear culturally sig-
nificant marks such as rock art, traditional stories,
and natural features (trees, water holes) as cultural
landscapes and sacred sites. These landscapes are
meaningful because these marks provide meaning
to a range of people attached to the place. As a
result, sacred landscapes share some of the char-
acteristics that some images possess in that they
also arouse emotions, people use them in rituals,
and they are part of a group’s identity. Thus,
the destruction of landscapes possessing sacred
images or sites can be considered a genuine act
of iconoclasm. The destruction of landscapes that
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are regarded by the local community as sacred can
amount to a landscape iconoclasm because the
landscape is not only the place where sacred pic-
tures exist but also the images, beliefs, and tradi-
tions that together make up the landscape. The
landscape not only exists because of the pictures —
images engraved onto the landscape — and the
ideas about them, as well as the traditions and
stories that provide meaning to the place, but
the pictures, images, ideas, traditions, and stories
exist because they are embedded in the landscape.
Attacking pictures or images is an iconoclasm;
attacking a landscape that contains significant cul-
tural markers in the form of pictures or images is a
landscape iconoclasm. In the case of landscapes
that do not bear images, the definition of land-
scape iconoclasm can be problematic. However, if
the landscape is culturally significant for a social
group because it is the place where the bodies of
their ancestors are buried, or they are represented
within the landscape (as natural features of the
landscape), targeting the landscape amounts to a
landscape iconoclasm. Due to its ritual, mythical,
and social significance, the landscape, regardless
if it possess iconic images or not, becomes itself
an icon to the group associated with it. For exam-
ple, the parliamentarian destruction of Royalist
gardens after the 17th Civil War in the United
Kingdom was motivated because the gardens
were associated with the established power, not
because they contained images. Destroying them
amounted to destroy the royals.

One example of landscape iconoclasm is the
destruction of Murujuga in Western Australia (the
Burrup Peninsula) — the largest known archaeo-
logical site in the world. Comprising one million
petroglyphs, Murujuga has been desecrated by
the establishment of extractive industries since
the 1960s, which have profoundly impacted the
landscape as well as altered the preservation of
traditional beliefs within site. The destruction,
in this case, was the result of poor archaeological
advice, the neglect of Indigenous rock art, and the
mismanagement of cultural heritage (Gonzalez
Zarandona 2015). However, there are other
instances such as the Huichol people in Central
Mexico who have been witnessing the destruction
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of their landscape as a result of extractive indus-
tries in the Wirikuta region and the petroglyphs in
the Altai Mountains, Russia.

Any sacred landscape that is experimenting
destruction of its natural and cultural features,
whether as a result of military, political, or
religious motives (Chapman and Gearey 2013;
Walsham 2011) or economic motives due to the
establishment of transnational extractive indus-
tries (Bednarik 2002; Mulvaney 2011; Plets
2016), is a landscape iconoclasm. Although
many buildings and landmarks in rural or
urban landscapes have been destroyed due to
its religious or political significance, such as
the Buddhas of Bamiyan in Afghanistan in
2001, landscape iconoclasm may only apply
to the razing of entire landscapes, as opposed
to a particular unique feature within the
landscape.

Two important points raised by landscape
iconoclasm are firstly how the destruction creates
a limitation for local populations to access their
landscape. Limited access to the place derives in
the destruction not only of tangible heritage but
also the intangible heritage associated with the
area, as well as the natural features that bear
cultural markers of significance. Secondly, in
light of the high unemployment that exists in
rural areas in countries like Australia, Russia,
South Africa, Canada, and Mexico, the establish-
ment of extractive industries in the landscape,
where they operate freely, triggers the destruction.
This situation is also problematic since the indus-
tries employ members of the local community in
the extraction and management of the natural
resources of which they are also entitled and,
at the same time, in the destruction and mis-
management of the cultural heritage of which
they are owners.

Regarding destruction of material culture
also entails speaking about the intentions of
the perpetrator. In the case of landscape icono-
clasm, one should distinguish between the
intentional destruction of the landscape that
targets landscapes as part of the aim to
destroy its material existence and the entire
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social structure of the group that is associated
with the landscape and unintended landscape
iconoclasm. The latter can be defined as the action
that indirectly destroys landscapes by directly
operating in the landscape as a result of practices
such as the extraction of mineral resources. In
both cases, the intention or the lack of it generates
similar results; the difference lies in the intention
to destroy not only the landscape but the social
group associated with it.

Studying the destruction of landscapes
through the lens of iconoclasm provides a more
holistic view of landscape destruction, as opposed
to a simplification of the act by proposing vandal-
ism as the primary motive for the destruction.
Iconoclasm, due to the religious and political
implications that the term implies, provides a
deeper analysis of the motives behind the
destruction.
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Introduction

Archaeological research at West Heslerton, York-
shire, England, began in 1978, following the
chance discovery of Early Anglo-Saxon burials
during sand quarrying (Powlesland et al. 1986).
Subsequent excavations in advance of quarrying
and plowing covered some 35 ha of the Vale of
Pickering, exposing prehistoric, Roman and
Anglo-Saxon settlements and cemeteries (Figs. 1
and 2). Revealing a portion of ancient landscape at
such a large scale emphasized that the narrative of
human occupation was expressed by a continuum
of activity rather than by a number of dispersed
sites of different ages. It also raised the question of
the wider context of the excavated area and the
nature of the landscape of which it formed a part.
The Landscape Research Centre (LRC) was cre-
ated to map the total archaeology of the Vale of
Pickering, testing and developing methods of
remote mapping and analysis. Now in action for
more than the 30 years, the LRC has recorded over
1,000 ha of contiguous settlement in unprece-
dented detail.
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Key Issues/Current Debates/Future
Directions/Examples

The 1980 research design argued that a proactive
campaign of archaeological survey was necessary
both to provide a context for the excavations and
to identify the scale, complexity, variability, and
levels of preservation of the archaeological
resource. The preliminary area to be examined
was a transect 1-km wide and 10-km long laid at
right angles across the varied terrain of the valley.
Two packages of remote mapping methods were
applied, the first from the air, the second on the
ground.

Crop-marks are sensitive to conditions that
vary with the seasons and from year to year, so
that most discoveries in England are made by
chance. To improve the viability of total coverage,
LRC initiated a program of intensive and repeated
aerial survey flying over the same fields again and
again, and documenting crop-marks that were
only visible from the air for a few days at a time.
New technology in the form of airborne multi-
spectral imaging offered the potential to record
crop-marks in wavelengths beyond the visible
parts of spectrum, particularly from infrared and
thermal wavelengths. A research experiment
funded by the Natural Environment Research
Council (NERC) in 1994 provided an opportunity
to test the viability of multispectral imaging for
landscape scale crop-mark mapping, to test the
potential for identifying crop-marks in nonvisible
wavelengths in fields under permanent pasture
and in fields that had no prior crop-mark record.
The 1994 NERC flight combined conventional
large format vertical color photography with dig-
ital imaging using the Deadelus 12 band multi-
spectral scanner; by chance, the flight was
undertaken at a perfect time when a very large
number of crop-marks were visible (Fig. 3). The
vertical photographs from this single survey
included a large percentage of the features identi-
fied over many years of ad-hoc air photography.
The scientific test to identify features using wave-
lengths beyond the visible part of the spectrum
was confirmed, but the limited resolution of the
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Landscape Mapping at West Heslerton, Fig. 1 The
Vale of Pickering viewed in Google Earth with overlays
showing the distribution of sands and gravels in orange,

Deadelus scanner generating images with a
ground resolution of 2.0 m rather than the .08 m
per pixel resolution of the photographs meant that
the returns from the multispectral imaging were
diminished (Powlesland et al. 1997).

Another NERC supported flight undertaken in
2005 collected LiDAR data. The LiDAR survey,
despite its relatively low ground resolution of
2.0 m per pixel, provided an accurate surface
model covering c. 80 km? around West Heslerton
Village. It was quickly realized that the LiDAR
surface model was imperfect in that it represented
the current rather than ancient topography. The
current landform has been radically altered by
desiccation of the extensive peat deposits in the
center of the Vale as a consequence of climate
change, man-made drainage, and agricultural
effects.

Attempts to identify buried archaeology using
ground-based remote sensing in the early 1980s
initially produced poor results, a consequence
both of the available hardware and local condi-
tions. With the support of English Heritage, a
program of large scale and contiguous geophysi-
cal surveys designed to cover multiple adjacent

areas with crop-marks in yellow and areas covered by
geophysical survey in red

fields was begun in 2001 and continued for nearly
a decade; these completely transformed the pic-
ture of past activity in the area (Fig. 4). Survey
was first targeted on an area of ¢. 350 h a between
the villages of Sherburn and East Heslerton; work
began using a single Geoscan FM 16 fluxgate gra-
diometer, collecting data over thirty meter squares
walked at 1-m intervals, recording points at .25-m
intervals on a north-south axis with a field team of
two. The sandy soils of the southern side of the
Vale of Pickering both to the east and west of West
Heslerton proved to be exceptionally responsive
to geomagnetic prospection in particular. The ini-
tial 350 h a target area was sufficient to expose an
extraordinary number of archaeological features
but was insufficiently large to give an understand-
ing of the underlying structure of the prehistoric
and later landscape or develop a long-term man-
agement strategy.

In order to increase the rate of area coverage, a
Bartington 601 dual gradiometer, with two probes
set 1 m apart, was purchased; this significantly
reduced the amount of walking required to cover
each area. The limitations in single or dual probe
survey employing manually established 30 m
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Landscape Mapping at
West Heslerton,

Fig. 2 Plan showing the
excavated Anglian
Settlement and associated
cemetery at West Heslerton
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grids were recognized at an early stage of the large
area surveys; it was difficult to secure high quality
and uniform results at a rate of more than 2 h a per
day. By the mid-2000s, new instruments

employing multiple probes mounted on carts
were developed by English Heritage in the UK
and a number of geophysicists in Europe. In 2007,
we began to use a Foerster Kartograph which
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.08 metre resolution air photography 17/06/1992

2 metre resolution multi-spectral image combining Infrared and Thermal data .08 metre resolution air photography 27/06/1992

Landscape Mapping at West Heslerton, Fig. 3 Four limitations imposed by resolution and the difference in
views covering an area of crop-marks derived from multi-  crop-marks only a few days apart
spectral and high resolution airborne imaging. Showing the

Landscape Mapping at West Heslerton, Fig.4 A sec- Pickering revealing evidence of prehistoric, Roman and
tion of the LRC landscape scale geophysical survey cov-  Anglo-Saxon domestic activity in addition to major track-
ering a 1-km strip on the southern side of the Vale of  ways and probable cemeteries
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carried four probes with a .5 m separation
between them and collected magnetic values at
.1 m intervals in the direction of travel; a Real
Time Kinematic GPS mounted on the cart meant
that each point collected was precisely posi-
tioned with an accuracy of less than 5 cm. The
increased density of the collected data greatly
improved the resolution of the mapped magnetic
anomalies, revealing features that would not
have been observed in lower resolution data,
and made interpretation of the results more reli-
able. The use of the onboard GPS meant that
there was no need to manually lay out a tradi-
tional survey grid and, by using a 2 m wide cart,
larger areas could be covered in a day.

The integration of the geophysical and air-
borne remote sensing results within the LRC’s
geographic data management system employed
the same approach as was applied in the excava-
tions. Each identified feature is individually iden-
tified, documented in a database, and digitized as a
filled polygon to produce an interactive map
which can be viewed and interrogated at any
scale. Conventional GIS software, while well
suited to multiscalar data, rarely supports the sort
of 3D imaging needed to appreciate the landscape
setting of the evidence and, more significantly, the
fourth dimension, time. This challenge was
addressed using Google Earth as the platform for
a digital atlas incorporating the results; this
resolved the three primary issues — the delivery
of the integrated results of the research using the
Internet to nonspecialist and specialist audi-
ences, the delivery of the interpreted data within
an interactive 3D landscape, and the facility to
scroll and animate the results through time. This
represented a significant breakthrough in terms
of the publication of a landscape dataset; the time
depth of the data was addressed through the
design of the underlying database, which indi-
cates the active period for each identified feature
(Powlesland 2012).

The detailed feature dataset now comprises
over 30,000 features ranging from individual
small pits to trackways running for many kilome-
ters. This densely utilized landscape has chal-
lenged established models of population density
and land use from the Neolithic to Medieval
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periods in England. It has also brought home the
character of the archaeological resource as a con-
tinuous historic environment.
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in anthropology in 1985 at the Universidad de los
Andes in Bogota. Between 1985 and 1993
Langebaek concentrated on graduate studies in
anthropology at the University of Pittsburgh,
USA, obtaining his PhD in 1993. On this occa-
sion, his PhD dissertation, formulated from
archaeology, was based on a regional recognition
in two valleys located to the east of Colombia,
which made it possible to evaluate hypotheses
related to the political control exercised by Indig-
enous elites (Langebaek 1995). It could be said
that this research inaugurated the agenda of a
scientific archaeology in Colombia at a time
when the agendas of historical cultural archaeol-
ogy predominated (Gnecco 1996).

Carl Langebaek, like many other Colombians
born from European immigrants who had arrived
in Colombia at the beginning and in the middle of
the twentieth century, became impassioned by the
social sciences and especially about anthropology
since it was a discipline much appreciated in
Europe by the end of the nineteenth century and
beginning of the twentieth century (Arocha
et al. 1984).

For most of his professional life, Langebaek
has worked at the Universidad de los Andes
where he has excelled as a professor, researcher,
and administrator of several positions such as
the Dean’s office of the Faculty of Social Sci-
ences and the Academic Vice-Chancellorship.
Langebaek also has had important positions of
trade union and professional representation such
as at the now nonexistent Colombian Anthropo-
logical Society.

Major Accomplishments

Among Carl Langebaek’s major achievements,
we can mention his hypotheses about centraliza-
tion models in the Colombian Andes, as well
as the comparison of various pre-Hispanic
cacicazgos (chieftain’s territories) trajectories in
Colombia and Venezuela (Langeback 2004). In
addition, Langebaek has made substantial contri-
butions to the knowledge about Indigenous com-
munities of Colombia in historical times, through
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the revision and study of colonial documents
(Langebaek 1996). Unlike previous researchers,
Langebaek has pointed out the need to build
archaeological models that should be evaluated
in the field through regional surveys and deduc-
tion from empirical indicators. In that sense, and
together with other Colombian academics, he is
one of those anthropologists who generated epis-
temological revolutions in scientific archaeology
practice in South America.

As mentioned above, Langeback is outstand-
ing not only for his work at the University of the
Andes but also in a national sphere. He is part of
the National Accreditation Council of Colombia,
an entity that is responsible for ensuring the qual-
ity of university education in Colombia. In addi-
tion, Carl Langeback has made substantial
contributions to the history of social sciences in
Colombia, in the historiography of science in
Colombia, especially archaeology, anthropology,
and history (Langebaek 2003).

In 2009, Carl Langebaek won the Alejandro
Angel Escobar prize, the most important prize in
Colombia for scientific publications, for his book
Heirs of the Past (Langebaek 2008). This work
synthesizes almost a decade of archival research.
It demonstrates how early reflections on Indige-
nous peoples, made by intellectuals and travelers,
Latin Americans, and Europeans, laid the founda-
tions for the construction of a Colombian identity,
at the same time that they generated the basic
premises by which the project of the nation
would generate mechanisms that exclude Indige-
nous peoples. A problem not yet solved in
Colombia.

Without question, Langebaek’s work is essen-
tial to understand the long-term trajectories at the
north of South America, as well as the develop-
ment of social sciences in Colombia, in particular,
and Latin America, in general.
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Basic Biographical Information

Rosalind (or Ros) Langford (Fig. 1) was born
Rosalind Atkinson on September 18, 1946, in
Leeton, a Riverina town in New South Wales,
spending her early years on the Flats in
Mooroopna, Victoria. Her mother was a Yorta
Yorta woman, born on Cummeragunja mission.
Rosalind moved to Tasmania when she
married in the early 1970s and has raised four
children in the Tasmanian Aboriginal commu-
nity. She died suddenly of a heart attack on
August 8, 2012.
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Langford, Rosalind, Fig. 1 Rosalind Langford

Major Accomplishments

Rosalind Langford was instrumental in starting
the Aboriginal Information Service (AIS), the
first Aboriginal organization in Tasmania, and
was elected as its first State Secretary from
1972-1975. This was at a time when the state of
Tasmania accepted Commonwealth money for
Aborigines but denied their existence. From that
base Ros worked to raise the profile of Aborigines
in Tasmania. One of her earliest initiatives was to
attend the first Aboriginal Legal Services confer-
ence in Canberra in 1973 and successfully put the
case for a grant to operate a proper Aboriginal
Legal Service in Tasmania. In 1977 the AIS
became the Tasmanian Aboriginal Centre.
Rosalind was elected its State Secretary several
times over the next 20 years and most memorably
in 1982 — the year of the Franklin River Cam-
paign — during which simmering tensions between
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Aborigines and archaeologists over the control of
Aboriginal heritage came to a head.

With respect to the Australian archaeological
community, Rosalind’s major impact was an inter-
vention contained in an address to the Australian
Archaeological Association’s 1982 Hobart Confer-
ence with the seminal work Our Heritage — Your
Playground (Langford 1983). This presentation,
delivered on behalf of the Tasmanian Aboriginal
community, confronted archaeologists, who relied
on an unquestioning acceptance of their scientific
prerogative to freely dig up, remove, and pro-
nounce on Aboriginal heritage, with the fact that
this was the culture and heritage of a living people.
The presentation strongly asserted that scientific
professions were underpinned by the cultural
values of white supremacist imperialism and
maintained by the self-serving denial of the rights
over heritage, and even the continuing existence, of
indigenous people. Aborigines required archaeolo-
gists to take practical steps to acknowledge Aborig-
inal ownership and control of their past as a
precondition for any future working relationship.
In response, the AAA voted at its annual general
meeting following the conference to acknowledge
Aboriginal ownership of their heritage and to build
consultation with Aborigines into all research
funding projects.

Perhaps the most widely quoted passage is this:

From our point of view, we say — you have come as
invaders, you have tried to destroy our culture, you
have built your fortunes upon the lands and bodies
of our people, and now... want a share in picking out
the bones of what you regard as a dead past. We say
it is our past, our culture and heritage and forms part
of our present life. As such it is ours to share on our
terms. (Langford 1983: 2)

This entry of 1983 has been, and continues to
be, widely cited by archaeologists and scholars in
other areas such as general heritage studies
(Creamer 1990: 137), indigenous heritage studies
(Rigney 2006: 37), and law (Harris 1996: 32). It
has influenced not only archaeologists and other
white researchers but also Aboriginal people and
not just in Tasmania (e.g., McNiven and Russell
2005: 188). Russell (2001: 50) refers to the entry
as “an important milestone in Australian Aborig-
inal Studies.”

Langford, Rosalind

Rosalind later worked as State Area Manager
for the Aboriginal Development Commission and
also chaired the Tasmanian Aboriginal Education
Unit. She has lectured on Aboriginal Culture and
Aboriginal Political issues at the University of
Tasmania, in Adult Education and in schools
throughout Tasmania.

Ros is also a celebrated artist, using symbols
and motifs in a contemporary style and medium.
In 2010 she graduated from the University of
Tasmania with a Fine Arts Degree, with a double
major in Print Making and Painting. The Tasma-
nian Museum and Art Gallery purchased one of
her major pieces of work, a blanket screen printed
with ochre depicting her Yorta Yorta heritage and
her connection to Tasmanian Aboriginal people.
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Management
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Introduction

Cultural heritage management in Laos is largely
concerned with the management of monumental
archaeological sites, historical architecture, and
more recent sites and objects related to the com-
munist regime. Lao heritage management has its
roots in the time when Laos was part of French
Indochina and is characterized by its colonial leg-
acy, with additions from Buddhism, communism,
and a currently growing business of alternative
tourism.

Definition

The definition of national heritage in the Lao PDR
Law on National Heritage established in
November 2005 says,

National Heritage refers to items produced by man-
kind or formed by nature that have outstanding
cultural, historical or natural value, thereby becom-
ing precious assets and property of the Lao national
community, some of which are adopted as regional
and world heritage. National heritage consists of
cultural, historical and natural heritage existing in
the form of tangible objects, intangible items,
moveable or immoveable property, and living or
non-living organisms, reflecting the history of the
Lao nation and the Lao people in each different era.

National heritage includes items existing in the
country and abroad. (Law on National Heritage
2005, article 2)

It is a standard modern definition of national
heritage, which links objects and sites that are
considered to be of outstanding value to the
essence of the Lao people and the creation of the
Lao People’s Democratic Republic.

The cultural heritage of Laos is defined by law
as both tangible and intangible. Some efforts have
lately discussed and encouraged the preservation
of intangible heritage, but apart from those dis-
cussions, it is mainly tangible historical sites and
artifacts that are subject for cultural heritage man-
agement in Laos. Two sites are inscribed on the
UNESCO World Heritage List: the former royal
town of Luang Prabang (inscribed 1995) and the
ancient temple complex of Vat Phou and Associ-
ated Ancient Settlements within the Champasak
Cultural Landscape (inscribed 2001). These two
sites attract a major part of the attention and
resources for cultural heritage management in
Laos, along with the Plain of Jars (Fig. 1) where

Laos: Cultural Heritage Management, Fig. 1 Plain of
Jars visited by a group of ecotourists in November 2007
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investigations are being done by UNESCO
and Lao archaeologists in preparation for an
application to have the site inscribed as world
heritage.

There are other prehistoric sites that are also
recognized as important national heritage. These
include sites with ancient standing stones
(Hintang) in two northern provinces and a very
limited number of excavated sites that have no
monuments above ground, like cave sites dated
to the Paleolithic and all through the Stone Age,
and the prehistoric ritual site Lao Pako (Killén
2004). Over the last decade, development works
for infrastructure, dams, and mining have led to a
series of development-led archaeology projects
across the middle and southern part of the country,
where new prehistoric and historic sites have been
found and investigated.

The prehistoric archaeological heritage is,
however, but a minor part of Laos’ cultural heri-
tage. The main focus and national attention is on
the built historical heritage and particularly
ancient temple structures and monuments
connected to early forms of Hinduism and Bud-
dhism and early political entities such as
Dvaravati, Khmer, and the first Lao kingdom of
Lane Xang. Colonial architecture from French
Indochina is also considered part of the built his-
torical heritage.

A third category of national heritage in Laos
is the sites and artifacts from the early days of
communism. These sites and artifacts often
have a strong personal connection to commu-
nist heroes such as the leader of the revolution
Kaysone Phomvihane and “The Red Prince”
Souphanouvong. The heritage objects in this
category are defined by their genealogical con-
nections to heroism. They consist mainly of
museum artifacts and war-related sites like the
caves in Viengxay (Fig. 2) that worked as stra-
tegic center and shelter for the Pathet Lao
leaders in the war against the US-supported
Royal Lao Army, more widely known as the
Vietnam War.

More recent objects such as textiles and weav-
ing patterns, instruments such as the khean, and
food such as sticky rice are also defined as cultural
heritage by law.

Laos: Cultural Heritage Management, Fig. 2 The
caves in Viengxay, Hua Phan Province, where the Pathet
Lao leaders took shelter and built the strategic center of the
1970s revolution, have recently been opened to visitors

Legislation

Since 2005, heritage sites and objects in Laos are
protected by the Law on National Heritage. Com-
pared with other areas of cultural politics in Laos,
heritage has a remarkably clear definition and a
strong protection by law. The first article says that
the law “determines the principles, regulations
and measures for the administration, use, protec-
tion, conservation, restoration, and rehabilitation
of the national heritage, and also determines the
rights and duties of the State, social organisations
and individuals to preserve the value of the
national cultural, historical and natural heritage,
with the aims of educating citizens with a con-
scious love for their nation and fine national tra-
ditions that is deeply embedded in their hearts and
of assuring the elements for prosper sustainability
of the nation”(Law on National Heritage 2005,
article 1). The outlines and contents of this law,
consisting of 73 articles, have great similarities to
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heritage legislation in most other countries. It
defines cultural heritage sites in Laos and objects
that originate from the Lao territory, as the prop-
erty of the Lao people and nation, and decides
that it is an obligation for the state, its citizens,
and visitors to protect the Lao heritage, and it
sets the rules for who do what when such sites
and objects are moved or altered with. What sets
it apart from legal documents for cultural heri-
tage in Western democracies is the outspoken
aims to use it for education of the citizens to
“love their nation, to be unified and proud of
historical efforts, to be creative, to bravely strug-
gle, and to be united as one. . .” (Law on National
Heritage 2005, article 40) that it forbids the cre-
ation of new monuments and religious places
without permission from the Ministry of Infor-
mation, Culture and Tourism (article 31) and the
definition of Buddha figures as an extraordinary
category of heritage object, surrounded by spe-
cific rules and regulations.

Government Offices for Cultural Heritage
Management

The government office responsible for cultural
heritage management is the Ministry of Informa-
tion, Culture and Tourism (MICT) and there, in
particular, the Department of National Heritage.
Most of the official responsibilities regarding
heritage protection, conservation, display, and
knowledge production lie with the Department
of National Heritage. It is a comparatively small
office with only a few permanent members of
staff. The registration of new heritage objects
and the granting of all permits for research, exca-
vation, analysis and display, and equally for arti-
fact sales and exchanges is therefore in the hands
of only a couple of individuals, which is unusual
in a current global perspective. Other govern-
ment offices such as the Ministry of Education
and the Lao National Tourism Administration
(LNTA) are occasionally involved in heritage-
related issues, but the responsibilities for key
operations lie with the MICT Department of
National Heritage. The MICT also has provin-
cial, regional, and local offices with the delega-
tion to control the practical heritage work on a
regional and local level.
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Archives

There are no national archives for heritage man-
agement in Laos, nor is there any national data-
base for heritage sites. Information about sites and
heritage objects can only be found in publications
and reports or by contact with the MICT Depart-
ment of National Heritage.

Museums

There are a number of museums with national
importance in Laos. The Lao National Museum
in Vientiane has displays of objects and narratives
of the national past, from dinosaurs to post-
revolution times. It was established in 1980 as a
Revolutionary Exhibit Hall, in the former pre-
mises of the French Hotel du commissariat, and
changed name to the Lao Revolutionary Museum
in 1985. In the year 2000, its name was changed
once again to the Lao National Museum, but the
displays of heroic struggles against imperialists
remain more or less intact on a large part of the
first floor and half of the ground floor. The
remaining half of the ground floor has displays
of prehistoric and early historic archaeology, and
in a smaller part of the first floor are displays of the
customs and crafts of ethnic minorities. The
National Museum also houses some smaller col-
lections of excavated prehistoric and early historic
material. In addition to the National Museum,
there is in Vientiane a big memorial museum
over the national hero Kaysone and a number of
historically important temples, in particular Wat
Ho Phra Keo and Wat Sisakhet (Fig. 3), that have
displays and function partly as museums. In addi-
tion to these, there are several smaller museums
and private showrooms for display of the Lao
textile craft and tradition. On a regional level,
the two World Heritage Sites in Vat Phu
Champassak and Luang Prabang have several
larger museums of local character. There are also
smaller museums on a regional and local level
with particular local displays of, for instance, a
dinosaur fossil, an ancient temple site, or a cave
used for shelter that was bombed during the war.

Conservation
Conservation has no particular unit in the national
heritage administration. It is involved in most
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Cultural
Fig. 3 Collection of Buddha figures in Wat Sisakhet in
Vientiane
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practical work on prehistoric and historic sites and
buildings and is typically done by foreign experts
hired by larger projects with international
funding.

Training

There has until very recently not been any basic
professional training in cultural heritage manage-
ment available in Laos. The heritage management
staff at the MICT and other heritage institutions
therefore had their training by scholarships
abroad. Among the older generation, many were
trained in the Soviet Union or other Eastern
European countries and a few in France, India,
Japan, or Australia. In the younger generation,
most have their training from Thailand or Viet-
nam. Only recently, the National University of
Laos, Faculty of Architecture, has started an edu-
cation program involving archaeology and heri-
tage management.

Research

Research on cultural heritage in Laos is generally
controlled by the MICT. It is often done practi-
cally by the Department of National Heritage
staff, in larger projects with international funding
and in cooperation with international experts.
There is also the National Academy of Social
Sciences, the Institute of Cultural Research, and
the Urban Research Institute, which are separate
research institutes in collaboration with the MICT.

International Actors

Although all heritage management is controlled
by the MICT, international organizations and
international cooperations in research or practical
heritage projects are key to the field of cultural
heritage management in Laos. The MICT has
virtually no funding resources of its own and is
entirely depending on foreign funding. Major
international actors are UNESCO, the French
Ecole francaise d’Extréme-Orient, the Japanese
MOFA, and the Asian Development Bank. There
are also a number of smaller international research
funds involved in heritage projects and interna-
tional companies for development-led archaeol-
ogy working with road and mining projects.

Historical Background

While the objects for cultural heritage manage-
ment in Laos date from all between the Paleolithic
and the twentieth century, the history of heritage
management itself begins with the French incor-
poration of Laos in French Indochina in 1893. The
three kingdoms that preceded French Indochina
had complex administrations based on a system of
mandalas. But the basic administrative structure
of Laos as a centralized modern nation state was
invented and implemented by the French in col-
laboration with Lao civil servants (Stuart-Fox
1997; Evans 2002). The definition of heritage as
connected to national essence and a teleological
historical narrative is characteristic for nineteenth-
century European discourse. It was applied to
Laos by the French and later adopted in
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postcolonial nation building along with the gen-
eral definition and administration of Laos as a
modern centralized nation state. The concept of
cultural heritage, such as it is defined today in
Laos by law and official practice, is thus rooted
in European discourse from the nineteenth and
early twentieth century.

The first systematic documentation and
research of Laos’ cultural heritage was done by
archaeologists from the French Ecole frangaise
d’Extréme-Orient (EFEO) based in Hanoi, who
made surveys and documented (mainly monu-
mental) prehistoric and historic sites. Two of
EFEOs most renowned archaeologists, Henri
Parmentier and Madeleine Colani, both worked
with and published extensively on the cultural
heritage of Laos (Colani 1935; Parmentier
1954). Parmentier, who was a trained architect,
represented the principal line of archaeological
research at EFEO and was oriented toward art
history and epigraphy, focusing on historic archi-
tecture, monuments, and art. Colani, who was a
trained geologist, represented a minor branch of
archaeology at EFEO with her interest in prehis-
toric archaeology and her orientation toward eth-
nography and craniology (Clémentin-Ojha and
Manguin 2001). Both these branches of archaeo-
logical research are still present in the practice
and narratives of cultural heritage management
in Laos.

The first two decades of independence, after the
dissolution of Indochina in 1954 and up until the
revolution and victory of the communist Pathet Lao
in 1975, were characterized by political instability
and war. Heritage management was not a priority,
but one of the key texts defining Lao history and
heritage was produced during this time. Maha Sila
Viravong’s classic History of Laos (in English
translation, Viravong 1964) is an interesting com-
bination of a modern Western type of narrative
focused on origin and racial essence, with a char-
acteristic Lao narrative based on stories of mythical
heroes and their connections to places, objects, and
groups of people, often involving spiritual ele-
ments. Viravong’s History of Laos is still found in
school curricula and is without competition the
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most influential domestic source of history knowl-
edge in postcolonial times.

In the years immediately after the revolution
and victory of the Pathet Lao in 1975, a new
category of cultural heritage was defined; very
recent sites and objects related to communist
heroes or the people’s struggle against the impe-
rialists. For almost two decades following the
revolution, Laos diminished the contacts with
the Western world and nurtured the relations
with other communist and socialist states. During
this time, the pre-communist heritage was of no
official concern. The relevant history started at the
revolution (Pholsena 2006).

Around the mid-1990s, there was a turn toward
a softer communist politics, and Laos began to
open up for political relations and visitors from
the West. At about the same time, there was also a
turn in the politics of heritage. In 1997 came an
important presidential decree on the preservation
of a national heritage, and a year earlier, one of the
archaeologists at the Ministry of Information and
Culture, which has recently been renamed Minis-
try of Information, Culture and Tourism produced
a booklet with the title “The Prehistory of Laos”
(Sayavongkhamdy 1996). Both used the basic
definition of cultural heritage that had been intro-
duced by the French administration but empha-
sized the ideals and objects of Buddhism and
communism to create a unique definition of cul-
tural heritage for the Lao PDR.

Key Issues/Current Debates

The open attitude to visitors in the first decade of
the twenty-first century has resulted in a dramatic
increase in tourism since the turn of the millen-
nium. This increase has also had a big impact on
the politics of heritage. If the main purpose of
heritage as it is defined by law is to make the
Lao people feel strongly and proudly for their
nation, the most important practical purpose of
cultural heritage in Laos today is to attract foreign
visitors and generate income. As the country
began to open up, it first attracted mainly
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backpackers. The government in collaboration
with foreign experts began to develop ecotourism
and other forms of alternative tourism, in order to
attract a clientele with more resources to spend
and with more sensitive interests in the country’s
nature and culture. It has proven a very successful
strategy, and Laos has been referred to as a model
country for the development of alternative tourism
(Harrison and Schipani 2007). The knowledge
and sensitive consumption of heritage are a
major concern for ecotourists, and the Lao
National Tourism Administration is therefore a
main actor in cultural heritage management in
Laos today. The two World Heritage sites Luang
Prabang and Vat Phu are key tourist magnets and
appeal to ecotourists as well as backpackers. Mon-
umental archaeological sites, temples, and histor-
ical architecture are generally marketed for
ecotourists, while sites related to communism
and war seem to attract more backpacker visitors.
Non-Western tourists, mainly from Thailand,
Vietnam, and China, are also a large and growing
group of visitors, which the tourism industry in
Laos are likely to adjust to in the near future.
The softer communist politics over the last
couple of decades has also opened up an appreci-
ation of cultural heritage with associations to the
royal history of the country. Lao communism has
always has a strong unusual connection with Bud-
dhism. Buddhist buildings, objects, and traditions
have therefore also kept a strong position as
national heritage. Recently, there has also been a
renewed interest in the royal past, with celebra-
tions of kings’ anniversaries and other important
royal events. Along with this development, the
buildings, objects, and stories of former kings
and royal families have also gained status as
important national heritage (Evans 2009).

International Perspectives

From an international perspective, cultural heri-
tage management in Laos is interesting as an
example of an unusual union between commu-
nism, a colonial legacy, Buddhism, and an
increasingly important royal past.

The cultural heritage of Laos also provides an
interesting example of the complex relations
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between materiality and spirituality in a Buddhist
context. The different attitudes to materiality and
spirituality, in Buddhism on the one side and
common heritage management on the other, are
part of the mundane reality for heritage manage-
ment in Laos, but it can be fundamentally chal-
lenging for a strong international discourse of
heritage preservation where the values of material
authenticity and originality are often taken for
granted (Karlstrom 2009).

Future Directions

The current tendency for the cultural heritage of
Laos is to have it more involved as objects to be
consumed by the growing tourism industry. Both
in terms of tourism and other international rela-
tions that bring necessary funding to heritage
management and all other sectors of society in
Laos, less is now coming from the West and
more from China, Vietnam, Japan, and other
Asian states. If this tendency continues, it may
well have profound consequences for the future
cultural heritage management in Laos.
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Las Vegas: Environmental
Archaeology of an Early Site in
Coastal Ecuador
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Department of Anthropology, The University of
Texas at San Antonio, San Antonio, TX, USA

Introduction

At the end of the Pleistocene, the Las Vegas peo-
ple developed an adaptation focused on a wide
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variety of marine, estuarine, and terrestrial
resources in the Pacific littoral of today’s Ecuador.
While they may be classified as broad-spectrum
foragers, hunters, and fishermen, they initiated an
enduring pattern of plant cultivation, figured
among the earliest cultivators in America, and
participated in the domestication of useful plant
species in the Neotropical region while progres-
sively intensifying both fishing and horticulture.
The Las Vegas adaptation has been reconstructed
from a wide variety of evidence found in
32 archaeological sites in the western part of the
Santa Elena Peninsula (SEP).

The chronological framework for interpreting
Las Vegas evidence is based upon 30 radiocarbon
dates (Stothert et al. 2003; Table 1). These form a
coherent series, and agree well with independent
stratigraphic interpretations. Deep preceramic
midden in Site 80 permitted the identification of
a little known Pre-Las Vegas occupation, as well
as two Las Vegas phase dated to the Early Holo-
cene period (EH) (Stothert 1985, 1988). All dates
are stated in radiocarbon years before present
(RCYBP), but some calibrated dates are included
(Table 1). The use of calibrated dates has the effect

Las Vegas: Environmental Archaeology of an Early
Site in Coastal Ecuador, Table 1 Radiocarbon dates for
the study of Las Vegas history

Geological Age in radiocarbon

and cultural | years before present | Calibrated RC
periods (RCYBP) age (BP)

Late Las 8,000-6,600 9,000-7,300*
Vegas

Early Las 10,000-8,000 11,000-9,000*
Vegas

Pre-Las 10,840-10,510 13,820-10,850"
Vegas

Clovis in 11,500-10,800 13,500-13,000
North

America

Monte 12,500 13,800-14,800
Verde in

Chile

Early 10,000-7,000 11,500-7,800
Holocene

(EH)

Terminal 12,000-10,000 13,900-11,500
Pleistocene

(TP)

*Two-sigma dendrocalibrated age ranges


http://www.unescobkk.org/culture/resources/culture-asia-pacific-resources/conventions-charters-and-official-documents/national/
http://www.unescobkk.org/culture/resources/culture-asia-pacific-resources/conventions-charters-and-official-documents/national/
http://www.unescobkk.org/culture/resources/culture-asia-pacific-resources/conventions-charters-and-official-documents/national/
http://www.unescobkk.org/culture/resources/culture-asia-pacific-resources/conventions-charters-and-official-documents/national/
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of lengthening the period in which Vegas sites
were occupied.

The earliest known inhabitants of the coast of
Ecuador occupied the Las Vegas type site, known
as Site 80 or CT M5 A3-80, located at 2°13' S,
80°52"W on the SEP (Fig. 1). Scant evidence from
the deepest levels of this site indicates that people
visited Site 80 between 10,840 and 10,100
RCYBP; substantial archaeological remains
from Site 80 and Site 67 (located 15 km further
east) are evidence of more intense human occupa-
tion spanning the EH. Both sites are characterized
by deep midden and human burials.

Today’s Ecuador is a small country
(270,000 km?) characterized by a large number
of compressed terrestrial zones with impressive

Las Vegas: Environmental Archaeology of an Early Site in Coastal Ecuador

variations in altitude and rainfall from region to
region (Fig. 2). The tropical lowlands of the
coastal zone include the environmentally diverse
slopes of the Andes, a seasonally wet coastal plain
dominated by the great Guayas river system, and
the Pacific littoral which today is semiarid in the
south but characterized by seasonally dry and very
wet tropical forest in the north. This environmen-
tally complex coastal region is 700-km long, and
has a maximum width of only 200 km. Adequate
rainfall and good soils predominate in most of this
environmental mosaic, but the subhumid SEP has
limited agricultural potential.

The Santa Elena region constitutes a tropical
ecotone characterized by a mosaic microenviron-
ment and impressive biological complexity and an
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Las Vegas: Environmental Archaeology of an Early
Site in Coastal Ecuador, Fig. 1 Location of several
modern towns and seasonal rivers of the Province of
Santa Elena, also showing the city of Guayaquil (black

hexagon) on the mangrove estuary of the Guayas river
system. Narrowly defined, the Santa Elena Peninsula
(SEP) is the area west of a line between Palmar and
Chanduy
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Las Vegas:
Environmental
Archaeology of an Early
Site in Coastal Ecuador,
Fig. 2 Northwestern South
America showing the
exceptional compression of
distinct environmental
zones in coastal Ecuador
(Stothert 2011:

357, Fig. 15.2). Af tropical
wet; Afs tropical wet with
precipitation distributed
seasonally; As tropical
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wet-and-dry; 4w tropical 0°
wet-and-dry with an
emphatic dry season; Ams
tropical wet with two yearly
precipitation maxima; Amw
tropical wet with a strong
dry season; Bs semiarid; Bw
arid or desert;

H undifferentiated
highlands. The western
portion of the SEP is
classified today as Bw

important interface with the sea. The shallow
coastal waters of Ecuador are rich in pelagic fish,
economic crustaceans, and mollusks. The terres-
trial environment that was characterized by sea-
sonally dry tropical forest in the nineteenth
century is now an anthropogenic desert caused
by recent deforestation. The main cause of aridity
is the concentration of precipitation in one short
season, followed by at least six dry months: This
is the effect of the cold current along the south-
west coast of Ecuador and the north coast of Peru
(Stothert et al. 2003). It is likely that the SEP and
northern coastal Peru were moister in the EH
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A
X

because of the more southerly position of the
warm Equatorial Counter Current.

Las Vegas camps are known only from the
western extreme of the SEP (Fig. 3) where people
apparently occupied Site 80 repeatedly for as
much as 5,000 calendar years. Most known
Vegas sites are small campsites that facilitated
the exploitation of a range of resources (Stothert
1988: 225-236). Although evidence is lacking, it
seems probable that many Vegas sites are lost or
submerged on the continental shelf, and that Las
Vegas groups once settled throughout the tropical
lowlands of Ecuador, and carried on social
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I BAY OF SANTA ELENA

SALINA

PACIFIC OCEAN

Las Vegas: Environmental Archaeology of an Early
Site in Coastal Ecuador, Fig. 3 Map of the western
portion of the SEP showing the distribution of Las Vegas
preceramic sites; the modern drainage pattern; the modern

relations with other peoples in northwestern South
America.

Definition

The western portion of the Santa Elena Peninsula
(SEP) lies west of a line drawn from Chanduy to
Palmar (Fig. 1), but the subhumid lands lying
south of a line between Guayaquil and Santa
Elena belong to the greater Peninsula of Santa
Elena and El Morro.

The early preceramic people in America
(sometimes called Paleoindians) were immi-
grants from the Old World, who, by the end of
the Pleistocene, had occupied both North and

10 m contour line (dotted line); modern towns (hexagons);
Las Vegas Site 80 (large dot near the town of Santa Elena);
and 30 other Las Vegas campsites (small dots)

South America, developing myriad regional
cultural adaptations. In Ecuador, the term “pre-
ceramic” refers to the period and cultures dated
before the beginning of the Valdivia phase,
characterized by the use of ceramic pottery
dated as early as 5,000 RCYB (c. 6,400 calen-
dar years BP).

Phytoliths are the inorganic, silica structures
that form inside some kinds of plant cells. When
recovered from sediments, they provide evidence
of plants that decayed in ancient times. These
microfossils permit the identification of some
wild and domesticated plants, and they may be
dated directly by the AMS radiocarbon method or
by their association with other datable archaeo-
logical materials.
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Key Issues/Current Debates

Peopling America and Early Coastal
Adaptation
By 10,000 RCYBP, groups of foragers with dis-
tinct adaptations and variable technologies occu-
pied most of the South America (Dillehay 2000),
but archaeologists have not recognized any clear
or simple pattern of entry and dispersal through
the heterogeneous environments of the TP. The
evidence of early coastal adaptations in Peru and
Ecuador supports the idea that all Pleistocene
people were not big game hunters (e.g.,
Sandweiss et al. 1998; Sandweiss 2008; Dillehay
2011) and offers an alternative to the traditional
view that the first Americans were Clovis hunters
who walked across Beringia into America.
Coastal research has recently grown in impor-
tance, and it is now thought that Old World
people, long adapted to both coastal environ-
ments and seafaring in East Asia, dispersed into
America and down the Pacific coast of South
America by boat before Clovis times
(Erlandson 2002; Faught 2008; Davis 2011).
Evidence from Chile’s Monte Verde site
(recognized as the earliest settlement in the
New World) indicates that marine resources
were important to the broadly adapted people of
that site before 12,000 years ago (Dillehay 2000:
160-168; 221). Because no North American
coastal sites predate Clovis, the issue of initial
peopling of South America by hunters from the
north continues to be debated. Las Vegas data
inform recent research on the antiquity of
human use of the world’s coastal habitats and
marine resources (Stothert 2011).

Climate and Paleoenvironmental Change
Any discussion of the Las Vegas adaptation
depends upon an understanding of the effects
of climatic and environmental change on terres-
trial and marine resources. Independent paleo-
ecological data have not been generated from
any location on the SEP; nevertheless, ancient
environmental conditions can be inferred from
evidence recovered in archaeological midden
and the growing evidence concerning paleoen-
vironments in South America (Fig. 4).
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The late Pleistocene environments of tropical
America were characterized by dry, cool climates
and vegetation and faunal communities that dif-
fered substantially from those seen today (Piperno
and Pearsall 1998: Chapter 2). Poorly dated Ice
Age paleontological finds from the Santa Elena
Peninsula and the north coast of Peru show Ice
Age creatures who grazed, browsed, and paddled
in environments characterized by open grasslands
with gallery vegetation along the river courses,
and rainfall apparently maintained a high water
table, standing pools of water, and vegetation
along drainage courses. Rainfall in Santa Elena
and in northern Peru apparently was not sufficient
to support forests between the rivers (Stothert
et al. 2003).

Probably EH people in South America were
challenged by “gradual and oscillating climatic
amelioration” after which there were “greater sea-
sonal extremes in temperature and moisture” that
resulted in “substantial changes in the communi-
ties of plants and animals.” As ecological condi-
tions changed, edible resources would have been
in a “constant state of spatial and temporal flux”
(Stahl 1996: 11). Human responses to these chal-
lenges are of great interest to researchers today.
Vegas midden deposits are too compressed to
allow the documentation of climate processes
and minor oscillations, but apparently, Vegas peo-
ple adapted well to both long- and short-term
environmental variations in the EH.

Marine Transgression

Conditions along the Santa Elena coast were very
different in the past and varied through time due to
postglacial changes in sea level involving marine
transgression and regressions as well as dramatic
local tectonic uplift that caused geomorphological
and associated ecological alterations. There is lit-
tle information about the timing and extent of
these changes; however, the isobaths drawn in
Fig. 5 reflect modern coastal topography and
may also be employed to model ancient condi-
tions. About 10,000 years ago, mean sea level was
depressed circa 30 m below its modern position
which would have exposed about 600 km? of land
and lengthened the interface between the land and
the sea. A diverse landscape of mangrove
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Las Vegas: a
Environmental

Archaeology of an Early

Site in Coastal Ecuador,

Fig. 4 Reconstructed
vegetation of lowland 20° |
tropical Central America (a)

and South America (b)

between 20,000 and

c. 10,500 RCYBP (Piperno
2006: Fig. 7.4). (1) Moist

forest; (2) dry forest;

(3) thorn woodland, low

scrub, and savanna; (4) dry

and open, few trees; 10°
(5) open forest and semi-
evergreen forest; (6) desert/
cactus scrub. The SEP may

20°

10°

1000 km

have had terrestrial

vegetation classified as (3)

formations and estuarine zones may have existed
at that time (Stothert et al. 2003; Table 2).
Several pulses of glacial melt water between
10,000 and 7,000 BP affected coasts in various
ways, and the great amplitude of short-term sea
level oscillations in the EH tapered off through
time: As sea level fluctuated, Vegas people
witnessed the creation and destruction of coastal
habitats until stabilization c. 6,000 years ago (Bird
1993). At the beginning of the Late Las Vegas
phase, around 8,000 BP (c. 8,600 cal. BP), Site
80 might have been located 12 km from the north

shore of the peninsula, but people would have
taken advantage of some 360 km? of land, as
well as estuaries and mangrove formations, that
are submerged today.

The most important implication of modeling
the Early Holocene littoral is that the ancient
configuration of coastal resources was constantly
changing. Even without specifying which physio-
graphic changes took place precisely when, plant
and animal communities living along the coasts
would have been affected by both sea level fluc-
tuations and tectonic uplift. We may infer that
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Pacific
Ocean

Las Vegas: Environmental Archaeology of an Early
Site in Coastal Ecuador, Fig. 5 Changing coastline of
the SEP as inferred from bathymetric readings of the mod-
ern sea floor. When sea level was depressed 30 m, the
ancient coastline may have approximated the 30 m isobath,
and the continental shelf between the contour line and the

these processes affected water table levels, river
gradients, sedimentation rates, and settlement pat-
terns in the terrestrial zone. These phenomena
might have taxed the Las Vegas people by
destroying traditional resources, but at the same
time other resources were created, presenting
opportunities to increase productivity by
adjusting subsistence strategies. A deep-sea core
from off the coast of Ecuador reflects conditions
on the continent and provides evidence that man-
grove vegetation reached its maximum develop-
ment between 12,000 and 7,000 years ago
(Heusser and Shackleton 1994: 223). In fact, man-
grove clams (4dnadara tuberculosa) that were well
represented in Early Vegas assemblages declined
in relative importance in Late Las Vegas assem-
blages (Stothert et al. 2003; Table 4). These num-
bers may track a long-term decline in the extent of
mangrove formations on the peninsula, but the
pattern probably reflects sociocultural change
as well.

present coast may have been dry land. The area between
the 10 m isobath and the present coastline is marked in
black and models the terrestrial zone at 7,000 RCYBP.
Small circles represent small Las Vegas sites, and Sites
80 and 67 are shown with their respective 10 km and
20 km catchment areas

Paleoenvironmental Reconstruction

Fauna

Both floral and faunal remains have been used to
reconstruct past environments and to chart long-
term changes in the history of the Vegas culture.
The bones and shells of animals that accumulated
for over 3,000 years in Sites 80 and 67 were well
preserved by alkaline soils (Fig. 6). In the early
1980s, the study of a small faunal sample identi-
fied 25 taxa of fish from offshore, in shore, estu-
arine, rocky, and beach habitats; three taxa of
cosmopolitan amphibians; a few turtles, lizards,
and snakes; parrot bones; a rare marine mammal,
and an array of cosmopolitan mammals, including
deer, fox (Lycalopex sp.), opossum, rabbit, wea-
sel, peccary (rare), rats and mice, other rodents,
anteater, squirrel, and a feline (Stothert et al. 2003;
Table 5). New research, based on 100% of the
excavated remains, has resulted in the recognition
of more birds from wetland habitats.
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Las Vegas:
Environmental
Archaeology of an Early
Site in Coastal Ecuador,
Fig.6 The excavated north
wall of Quadrant K-9 in Site
80 shows the compressed
Las Vegas midden that
preserves faunal remains
and plant microfossils
deposited by Las Vegas
foragers and cultivators in
the Early Holocene

Evidence indicates that the same species of fish
taken from near-shore waters in Vegas times are
available today on the SEP, although shallow
bays, shoals, lagoons, estuaries, and mangroves
were distributed differently in the ancient envi-
ronment. Apparently, the changes in Early Holo-
cene ocean currents dramatically altered the
distribution of marine faunal species further
south in Peru, but did not affect the marine biotope
of Santa Elena, although local mangroves were
decimated in the twentieth century.

Analysis of small samples of vertebrate ani-
mals has led to the suggestion that Late Vegas
people acquired half of their animal food from
marine and estuarine environments, while the
other half came from the land. Terrestrial verte-
brate remains show that the western SEP was
always subhumid and characterized by seasonally
dry forest and savannas. Vegas people probably
enjoyed somewhat moister conditions than today,
with rainfall more evenly distributed throughout
the year, but monkeys and other species charac-
teristic of moist tropical forests are missing from
Vegas faunal assemblages. By exploiting a wide
variety of species, Vegas people enjoyed a con-
stant supply of animal protein.

A comparison of faunal assemblages in Site
80 has shown a subtle evolution in exploitation
patterns from Early to Late Vegas times (Stothert
1985: 620, 1988: 193—-195): The earlier people

| Site 80
K-9

concentrated on land animals, principally deer,
while the later people apparently intensified their
fishing activities.

Large mangrove clams dominate the mollus-
can remains from Site 80, but crabs and 19 other
species of shellfish from a variety of inshore eco-
systems are also present. Few species were
acquired from deep waters. The surprising num-
ber of fresh water snails (Pomacea sp.) in the
Early Vegas levels supports the notion that the
ancient SEP received more rainfall and that
Early Vegas people visited ponds of standing
fresh water.

Based on a calculation of the minimum number
of individuals (MNI) represented in samples of
molluscan remains, it has been shown that the
percentage of mangrove clams declined substan-
tially in Late Las Vegas midden, and rock-living
species were much more frequently sought in the
Late Vegas period (Stothert et al. 2003; Table 4).
While rocky points may have become more acces-
sible in the Late Vegas period, mangrove habitats
may have decreased in extent. This reduction
might track an increased use of marine fish in the
Late Las Vegas period. The increased emphasis on
fish may have been encouraged by improved tech-
nologies that made fishing more efficient, or by a
reduction in available meat from terrestrial
sources, or the desire to produce surpluses of
dried, salted, or smoked fish for social purposes.
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Flora

Pollen and macro-plant remains were not pre-
served in Vegas soils, but the presence of micro-
fossils, including starch grains and phytoliths,
has revolutionized the interpretation of Vegas
environments and cultural practices. Phytoliths
from grasses and shrubs are evidence that the
ancient environment was characterized by thorn
scrub and wooded savanna vegetation in the
Early Holocene (Piperno and Pearsall 1998:
Chapter 2 and 183-199, Fig. 4.1a, b). Palm
phytoliths, found commonly in archaeological
soils in moist tropical habitats, do not appear in
Vegas assemblages.

The study of microfossils at Site 80 shows a
progressive development in the use of plants from
Early to Late Vegas times (Piperno and Pearsall
1998: 183-199; Stothert et al. 2003; Piperno
2006). Early Vegas farmers cultivated bottle
gourd (Lagenaria siceraria) as early as 9,000
BP, and phytoliths from this species continued in
later archaeological levels. Bottle gourd, a plant
always cultivated in America, may have been a
source of seeds or fruits that can be used as con-
tainers, netfloats, or rattles. The diagnostic
phytoliths from various kinds of squash seeds
(Cucurbita sp.) are ubiquitous in the midden.
Phytoliths from the seeds of Calathea allouia
(a plant called leren) also appeared in a 9,000 BP
context and became common in later levels:
Today this plant is cultivated for its starchy root
in northern South America and the Antilles. Edge-
ground cobbles and small grinding stones may
have been used to process this root food or a
variety of seeds. Zea mays phytoliths that indicate
a primitive form of corn were present in the latest
midden level at Site 80 but do not represent a
staple food. Maize seeds, originally from West
Mexico, were widespread among preceramic peo-
ples in Central America and northwestern South
America by 7,000 years ago. A long dry season in
Santa Elena would have favored the cultivation
and storage of maize and other seeds crops. It is
likely that Late Vegas people also cultivated
beans, cotton, peanuts, and other tropical root
crops because these were present in contemporary
archaeological contexts in neighboring regions
(Dillehay 2011; Piperno 2011a, b).
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Cultivation and Domestication

The seasonally dry environments of Central and
South America have drawn scientific attention
because the wild ancestors of many plants that
eventually were domesticated in America were
found there, and because archaeological evidence
indicates that people in today’s Panama, Colom-
bia, Ecuador, and Peru were cultivating and mod-
ifying the genetic makeup of plants by the
beginning of the EH (Piperno 2006, 2011a). The
idea that plants were cultivated and domesticated
at the beginning of the EH is now widely
accepted. Cultivation of genetically modified
plants may be seen as a successful adjustment to
fluctuating environmental conditions and shifting
resource availability in a seasonally dry tropical
zone. Cultivation was innovated in many locali-
ties, and not in just a few centers.

Vegas people probably harvested wild fruits
and nuts from trees, and a variety of annual plants
as well as roots and tubers, which famously store
starch for the dry season. Foraging for wild
resources, however, may not have been as ener-
getically efficient as cultivation, especially as
populations increased and mobility decreased. In
Central and South America, as EH people began
to cultivate plants, some responded positively
resulting in more attractive, domesticated forms.
Women might have been interested in reducing
their mobility and increasing their per capita pro-
ductivity by selecting certain improved species for
cultivation, increasing the local availability of a
valued resource.

Vegas people living in a seasonally dry ecotone
were among the early cultivators of plants in
northwestern South America: Phytoliths and
starch grains from domesticated plants constitute
evidence that the Las Vegas people began to
manipulate economically important species
between 9,000 and 10,000 BP. These data support
the inference that both seed plants (squashes and
bottle gourd) and a root crop (leren) were culti-
vated in alluvial soils on the SEP by 9,000 BP.

Measuring the squash phytoliths found in sed-
iments at Site 80 has shown how the ancient seeds
and fruits evolved through time (Piperno and
Pearsall 1998: 194-195; Piperno and Stothert
2003). This pattern tracks the progressive
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domestication of the squash plant, supporting the
argument that cultivation was underway by 9,000
BP in Santa Elena, and providing evidence for
independent domestication of squash species in
lowland tropical South America during the earli-
est Holocene.

In modeling the origin of cultivation in the
tropics, Piperno and Pearsall (1998: Chapters
1-4; Piperno 2006, 2011a) argue that broad-
spectrum collecting developed as human groups
found more energetically efficient adjustments to
the changing resource patterns: because Pleisto-
cene people operated in an ecosystem poor in
starchy wild plants, they would have found it
desirable to introduce more calories into their
diet. Furthermore, in seasonally dry tropical for-
ested biomes, plant cultivation is a more energet-
ically efficient subsistence activity than wild plant
collecting. Evidence from several regions sup-
ports the idea that plant cultivation was a low-
cost subsistence strategy. Not surprisingly, horti-
culture developed in Central and South America
before 9,000 BP, during a period when there was
much more environmental instability than was
experienced by people later in the Middle
Holocene.

Reconstructing Intangible Culture

By Late Vegas times, animals from both aquatic
and terrestrial environments were used as symbols
in the Vegas ideological system (Stothert 1988:
133-170). Human burials at Site 80 were associ-
ated with offerings of teeth from the desert fox
(Lycalopex sp., formerly Dusicyon sechurae).
These canids may have been evoked as
psychopomps. Also, shells of various species
were used to construct a bed for the burial of an
infant, and other mortuary offerings were
manufactured from shell: These include orna-
ments of nacreous shells, dish-like artifacts that
served to protect the joints of the dead, a container
for ground red ochre, a conch trumpet, and two
carefully perforated immature valves of Malea
ringens that are functional whistles but might
have been employed as containers for snuff.
Shell is a useful raw material, but shells are often
brilliant in color, and associated with spirituality,
immortality, water, life, and fertility.
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Marine and Terrestrial Resources

The Vegas case is important because it reveals a
durable foraging adaptation of people focused on
marine, estuarine, and terrestrial resources and
who also participated in the domestication of use-
ful plant species and progressively intensified
both their efforts in fishing and horticulture for
more than 3,000 years. The long-lived Vegas way
of life was enabled by local conditions: Aquatic
resources enabled sedentary life and underwrote
experiments in plant cultivation, while the devel-
opment of small-scale farming meant that people
could maintain their residence by the sea and
coastal wetlands and enjoy a balanced diet.

The study of the well-preserved (mineralized)
skeletal remains of c. 200 individuals buried
in Sites 80 and 67 between 8,250 and 6,600 BP
proves that Late Las Vegas people were relatively
long-lived and enjoyed very good health, with a
low incidence of anemia and caries (Stothert
1988; Ubelaker and Newson 2002). This pattern
of good health manifests a successful adaptation
underwritten apparently by the mosaic of
resources of the SEP, and sustained by the capac-
ity of Vegas people to continuously adjust their
foraging and farming practices.

Long- and short-term changes in the climate
and biogeography of the Santa Elena Peninsula
were factors that shaped the Las Vegas adaptation,
and long-term demographic growth may have
been another selective pressure. In order to
model change successfully, paleoenvironmental
studies of the peninsula are required, and only
the discovery of more Early Las Vegas sites will
generate information about demographic and
socioeconomic change.

The Vegas case contributes a corpus of data to
the study of the origin of horticulture in the Neo-
tropics and supports the notion that cultivation
originated as foragers, familiar with a wide variety
of species within their complex tropical ecotone,
experimented with cultivation. Their early exper-
iments with horticulture and domestication were
enabled by their access to predictable aquatic
resources whose natural fluctuations were in part
independent of the changing patterns of rainfall
that affected the plant and animal communities of
the terrestrial zone.
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Late Las Vegas people, compared to their
ancestors, consumed more fish, trapped fewer
small animals, hunted large animals, and culti-
vated improved squash, root crops (like lerén
and perhaps manioc), and eventually maize. Per-
haps Late Vegas Period men hunted deer as
before, but also parties of kinsmen developed
ways of fishing together, improving the produc-
tivity of their lines and nets. Women may have
gardened in the bottomland of seasonal rivers, an
activity viewed as more productive than foraging
in the bush. If Las Vegas women traditionally
were responsible for collecting plants and small
animals, then their growing specialization in cul-
tivation may explain the decrease in the utiliza-
tion of small animals in the Late Las Vegas
phase.

Logistical collecting and relatively sedentary
settlement may have been favored because of the
economic benefits of exploiting both predictable
terrestrial and marine/estuarine resources. Dur-
ing the long EH, the Las Vegas people became
progressively more committed to feeding them-
selves with garden products while exploiting the
rich aquatic resources of Santa Elena. Their
farming and fishing strategies proved to be suc-
cessful adjustments to a dynamic, complex trop-
ical, coastal ecosystem. Late phase Vegas people
undertook some social changes, including the
development of elaborate communal burial
activities. The mixed farming and fishing strat-
egy of the Late Vegas people was well suited to
the SEP: It can be seen as a preadaptation for the
development of fully agricultural, village life in
coastal Ecuador in the Valdivia ceramic period,
and it continued to be the basis of life during the
entire aboriginal period in what is now coastal
Ecuador.

Social Complexity in the Late Las Vegas Period
Las Vegas men and women might have changed
their behavior and reallocated their labor in order
to optimize productivity and minimize risk in the
dynamic environmental context of the EH, and
their increasing efficiency in exploiting fish
(harvested from a huge inshore biomass) and
their ability to produce abundant plant food sea-
sonally may have created the opportunity to
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grow the local community and undertake socio-
cultural change. Plants figure widely in human
exchange activities, as do salt, and dried or
smoked fish and shellfish. People may have
invested labor in order to build alliances, engage
in reciprocity with other people and with their
ancestors, and undertake regional and extra-
regional exchange — activities that characterize
more complex social life.

The founding of cemeteries in the deep midden
at the two largest known Vegas sties indicates a
greater degree of settlement stability and social
complexity in the Late Vegas period. Funeral
practices are evidence that people invested more
time and effort in community social activities.
One imagines that groups of families developed
integrative mechanisms, such as complex mortu-
ary rituals, that perhaps helped them to share food
on a regular or irregular basis, and reminded them
of the relationships that allowed the fielding of
larger work groups and the defense of the
resources of their territory. Ceremonial gatherings
imply both the consumption of special foods
and the giving of food as gifts. Growing food
and producing quantities of fish in order to share
is another way that people ensure themselves
against resource fluctuation. Food sharing is a
strategy for minimizing risk. The intensification
of both fishing and farming may have underwrit-
ten the development of ceremonial activities,
alliance building, and reciprocal exchange. Amer-
indians have a long history of maintaining robust
patterns of interaction with near and distant
neighbors.

International Perspectives

Research in the last 40 years has brought to light
the existence of TP and EH archaeological sites in
almost every country in South America, and key
issues are now discussed across modern national
boundaries. Innovative research tools developed
by archaeologists, climatologists, botanists, zool-
ogists, geneticists, and linguists are now
employed throughout the tropics in order to better
understand issues related to the development of
culture in the New World.
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Future Directions

Although most of the analyses of excavated
evidence took place 30 years ago, research on
phytoliths and starch from Vegas sediments,
artifacts, and human teeth has proceeded con-
tinuously, and recent and proposed restudies
of Vegas materials will yield improved
interpretations.

New data are needed to facilitate the archae-
ological investigation of the initial peopling of
coastal Ecuador, early horticulture, and the
development of more complex social behavior.
This will require the discovery of additional
sites in all regions of Ecuador, but especially
in the great Guayas River Basin and at points
along the coast where the present shore is not
too far removed from the ancient high tide line.
Recently discovered preceramic sites in the
Guayas Basin may result in expanding knowl-
edge of the prehistory of Ecuador’s coastal
lowlands. Fortunately, the ongoing study of
the domestication of native plants in the Neo-
tropics will continue to generate invaluable evi-
dence and interpretations.

Crucial is the long-term preservation of
sites and excavated remains: This will require
the commitment of individual archaeologists
and governmental and private institutions in
assuring that the archaeological record con-
tinues to be available for investigation. Recent
restudies of curated remains illustrate the
importance of applying current methods to
answering today’s research questions. Site
80 is now the campus of the regional museum
in Santa Elena, where a portion of the ancient
midden is protected for future scientific
investigation.
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