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This paper focuses on Late Holocene coastal occupations of hunteregatherers that inhabited the
northern steppes of Grande Island of Tierra del Fuego. Available archaeological data produced by our
previous research in the Argentine portion of the island located north of San Sebastian Cape is discussed
from a regional taphonomy perspective. Our approach is based on the characterization of the main
taphonomic modes recognized in the region. Preservational and other patterns for bones and lithics are
presented and discussed. Based on the comparative study of isotaphonomic assemblages, general trends
in human coastal occupations are discussed.

© 2014 Elsevier Ltd and INQUA. All rights reserved.
1. Introduction

Grande Island (52� 270 e 55� 050 S) is the largest in the Fuegian
archipelago, in the southernmost border of South America. This
island was connected to the continent by a land bridge until
8000 BP, when the sea level rose and definitively flooded the bridge
forming the Magellan Strait (McCulloch et al., 1997, 2005). The
peopling of the island took place before that event, as the earliest
human record was dated ca. 10,500 BP and corresponds to terres-
trial hunteregatherers with a diet centered on guanaco (Lama
guanicoe) (Massone, 1987, 2004, 2009; Massone et al., 1993;
Massone and Prieto, 2004). The record of human presence in the
northern steppes is discontinuous and no archaeological evidence
pertaining to the early Holocene was found. The presence of
hunteregatherers was recorded during the middle Holocene, and
that was the dominant way of life until historic times (Gusinde,
[1937] 1982; Chapman, 1986). A maritime way of life is minimally
represented on the western coasts of the island. Ocampo and Rivas
(1996) refer to the presence of probable maritime hunter-gatherers
to the south of Puerto Arturo, while Constantinescu (1999) found
human skeletal remains attributable to ‘canoe people’. Moreover,
the archaeological signal for maritime hunteregatherers at Dawson
Island is unquestionable (Legoupil et al., 2011).
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This paper focuses on the Late Holocene archaeological record of
the northern Atlantic coast of Grande Island of Tierra del Fuego. We
apply a regional taphonomy perspective (Borrero, 2001, 2014) to
assess the role of natural and cultural formation processes in the
configuration of the patterns observed in the coastal record at the
regional level. Within this general framework, artifacts were
analyzed from a lithic taphonomy perspective (Hiscock, 1985;
Borrazzo, 2006, 2010; Thi�ebaut et al., 2010; Eren et al., 2011).
Several taphonomic modes (sensu Behrensmeyer and Hook, 1992)
are defined for both bone and lithic remains. Finally, we discuss the
main patterns of human coastal occupations detected in the study
region.
2. Regional setting

The study region is the northeastern part of Grande Island,
extending north to south from Espiritu Santo Cape to San Sebasti�an
Cape, and reaches the international border to the west (Fig. 1). The
area is covered by grassland vegetation characteristic of the Mag-
ellanic steppe (Collantes et al., 1999).

The geomorphological evolution of the coastal landscape is
heterogeneous within the study region. The northern portion of
the coast -between Espíritu Santo and Nombre Capes-presents
steep to vertical cliffs up to 90 m high (Codignotto and
Malumi�an, 1981; Bujalesky, 1998, 2007) while the southern
sector, San Sebastian Bay, is characterized by low plains with
minor altitudinal variations (Fig. 1). In addition, while the former
ic and archaeological perspectives from northern Tierra del Fuego,
aint.2014.09.004

mailto:kborrazzo@yahoo.com.ar
www.sciencedirect.com/science/journal/10406182
http://www.elsevier.com/locate/quaint
http://dx.doi.org/10.1016/j.quaint.2014.09.004
http://dx.doi.org/10.1016/j.quaint.2014.09.004
http://dx.doi.org/10.1016/j.quaint.2014.09.004


Fig. 1. Map of the study region with the archaeological loci and localities discussed in the text. References: SP ¼ San Pablo; ML=María Luisa; ES1 ¼ Espíritu Santo 1; LP ¼ Laguna
Patria; CA1 ¼ Ca~nad�on Alfa 1; DRC ¼ Desembocadura Río Cullen; PRC ¼ Planicie Río Cullen; LM5 and 9 ¼ Las Mandíbulas 1 and 9; Chorrillos ¼ archaeological locality composed of
loci San Genaro1, 2, 3e4, 5 and 8.
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has been eroding, the latter has prograded seawards since the
Mid-Holocene (~5000 BP, Vilas et al., 1986e1987, 1987, 1999; Isla
et al., 1991; Bujalesky, 1998). These contrasting processes,
northern recession and southern aggradation, have important
implications for the study of archaeological patterns, especially
those of coastal sites. In the north, the maritime erosion of the
shoreline cliffs destroys sites (Horwitz, 2004) and/or reduces
their distance to the shoreline, their current location being only a
minimum value for their distance to the sea at the time that the
sites were occupied. In the south, in San Sebastian Bay, the
geological chronology of the region suggests that most of the
settings of the archaeological localities studied here became
available for human occupation after 3000 BP (Codignotto, 1990;
Ferrero, 1996; Vilas et al., 1999). Furthermore, the persistence of
progradation in San Sebastian implies that current distance of
any location to the shoreline represents a maximum value for its
actual distance during human occupations. Therefore, our gen-
eral expectation for the study region is that all of the archaeo-
logical loci on the coast and/or adjacent areas (less than 1 km
from the shoreline, following Borrero and Lanata, 1988) exhib-
iting remains of maritime resources (shell middens, sea mammal
and fish bones) are the result of late Holocene occupations. On
the northern coast, this trend results from the balance between
general home range radii reported for ethnographic hunter-
egatherers, and site destruction rate derived from cliff recession.
Nevertheless, this expectation requires radiocarbon control.
Available radiocarbon dates for coastal loci in the entire region
support this expectation (Salemme et al., 2007; Borrero et al.,
2008). Thus, what we learn about hunteregatherer relation-
ships with maritime resources in the region from current coastal
archaeological sites will be only relevant and reliable for late
Holocene times.

The coastal and inland archaeological record of the study region
has a strong late Holocene signature, with only one Mid-Holocene
exception (Favier Dubois and Borrero, 2005; Borrazzo et al., 2007).
Please cite this article in press as: Borrazzo, K., Borrero, L.A., Taphonom
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Most of the loci exhibit chronologies from 2000 to 1500 BP to
modern times. Late Holocene sites occur in diverse environmental
settings: marine cliff, rockshelters, sand and clay dunes, lagoons,
and alluvial plains, among others. Large and intensely reoccupied
sites are more common on marine coastal environments, while
inland sites are usually smaller and ephemeral, a pattern attributed
to the attraction exerted by capes for human installation (Borrero,
1985). This archaeological trend was also observed on the island's
southern Atlantic coast (V�azquez et al., 2013). Nevertheless, a dense
and rich archaeological signal was recorded in small interior lakes
of the northern steppes, suggesting an intensive use of these inland
settings (Oría, 2012; Pallo, 2012). However, the active and complex
geomorphic dynamic of these environments sets taphonomic
assessment as mandatory (Guich�on et al., 2000; Borrazzo, 2013).

3. Materials and methods

Twenty nine sites and/or localities were recorded and surveyed
within the study region (see Borrero et al., 2008; Borrazzo, 2014
and references therein). For the present research, we have
selected those currently located on or near (less than 1 km) the
maritime coast and/ormacrotidal line (n¼ 14).Wewill focus on the
strict coastal sites by almost any definition.

The principles of Site Catchment Analysis suggested that ~10 km
is the expected foraging radius from central hubs of hunter-
egatherers (Higgs and Vita-Finzi, 1972; Binford, 1982). Previous
discussions of the archaeology of northern Tierra del Fuego
repeatedly showed that most of the generated sites were transient,
a condition that implicates much shorter foraging radii (Borrero,
1985). Erlandson (2001) suggested that hunteregatherers rarely
transport marine resources further than 5 km from the coast.
Recent research by Bird et al. (2002) using both ethno-
archaeological and archaeological information showed that shell-
fish and other maritime resources are likely to be processed near
the shore, thus it is not expected that shellfish will be moved more
ic and archaeological perspectives from northern Tierra del Fuego,
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than a kilometer or so off the beach. Thus, we rely on loci placed
near the shoreline to discuss the use of maritime resources. For
northern coastal sites such as Espíritu Santo 1 (Fig. 1), we also
considered the available chronology and/or the frequency of ma-
rine resources among their remains in order to test if they were
actually coastal loci. The coastal character of those sites should not
be assumed, but tested.

3.1. Regional taphonomy

Regional taphonomy is focused on the distribution of preser-
vational pockets in the landscape, as well as the study of the
mechanisms that accumulate and preserve archaeological mate-
rials (Borrero, 2001). Several of these pockets occurring throughout
a region may share their taphonomic properties and thus represent
a particular preservational context or taphonomic mode. In
Behrensmeyer and Hook's (1992:15) terms, a taphonomicmode is a
‘broad assessment of environmental or biogenic contexts’. There-
fore, the definition of a taphonomic mode is a way of proving the
prevalence of certain environmental properties in specific portions
of the landscape. The identification and characterization of tapho-
nomic modes is a valuable tool to select isotaphonomic archaeo-
logical samples, those assemblages exhibiting higher degrees of
comparability. This improves the ecological, evolutionary or
behavioral relevance of the differences and similarities recorded in
any archaeological (technological, zooarchaeological) study. This
framework aims at controlling taphonomic noise (Behrensmeyer
and Hook, 1992:18) and generates expectations for any fossil re-
cord recovered from different environments. In sum, the impor-
tance of a regional taphonomy approach is that it permits a
comparative assessment of the observed distributions of archaeo-
logical remains.
Fig. 2. Environmental patches of taphonomic modes characterized in the text. (A) Deflation
Cliff next to Cullen River mouth near the DRC archaeological site location before it was c
sedimentary lumps stabilized by vegetation (Sarcocornia sp.) growth. (D) El P�aramo Spit rid
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4. Results

4.1. Taphonomic modes for bones and lithics

Archaeological and actualistic research carried out in northern
Tierra del Fuego during the last decades allowed the identification
of specific preservational trends for bones (Guich�on et al., 2000,
2001; Borrero, 2003, 2004, 2007; Martin et al., 2004; Martin,
2006; Borrero et al., 2008, among others) and more recently for
lithic artifacts (Borrazzo, 2006, 2010, 2011, 2013) located in
different environmental units. Furthermore, these studies showed
that bones and lithics of both natural and archaeological origin and
different ages occur as averaged mixtures throughout the region.
This fact led to the thorough examination of conditions and pro-
cesses involved in differential preservation, such as topographic
traps (Borrero et al., 2008; Borrazzo, 2010).

Even when not developed here, the taphonomy of mollusks is
also important for a full discussion of archaeological accumulations
in relation with taphonomic modes. Recent research by Gordillo
and Isla (2011) is relevant on this subject. Following, we will pre-
sent the main properties of the environmental contexts used to
define five taphonomic modes in northern Tierra del Fuego.

4.1.1. Littoral sand dunes
Archaeological sites: San Genaro 1, 2, 3e4 and 8 (Chorrillos

archaeological locality) (Horwitz, 1995; Favier Dubois, 2001;
Borella, 2004; Favier Dubois and Borrero, 2005; Borrazzo, 2006,
2010; Borrero et al., 2008; Figs. 1 and 2A).

Aeolian erosion is a prominent process within the study region:
winds of 60 km/h blow more than 200 days per year, with gusts
over 150 km/h (Isla et al., 1991; Vilas et al., 1999; Borrazzo, 2013).
Wind has the capacity to remove, transport, and deposit large
hollow in sand dunes of Chorrillos where the SG3-4 archaeological site is located. (B)
ompletely washed out. (C) Northern margin of a lagoon in the muddy tidal flat with
ges near the headlands.

ic and archaeological perspectives from northern Tierra del Fuego,
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particles. The presence of vegetation reduces such aeolian effects
by retaining clasts within or below it. Moreover, when sand parti-
cles are available (dried and loose) for aeolian transportation,
coastal dunes offer a differential -more intense-abrasive context
within the study region.

Archaeological loci corresponding to this taphonomic mode are
emplaced in aeolian deflation hollows, developed within vegetated
sand dune plains of Chorrillos archaeological locality. Material re-
mains are scattered through the hollows' surfaces, some forming
dense pavement-like distributions. They are also present on
recently exposed profiles, suggesting the stratigraphic provenience
of materials currently lying on the surface. Moreover, the advance
of aeolian erosion during a decade (1995e2005) generated new
deflation hollows which exposed previously unnoticed archaeo-
logical contexts (e.g. SG8). The removal of the vegetation cover as a
consequence of erosion showed that continuous distribution of
cultural remains without significant variations in their density
existed between the neighboring loci SG3 and SG4 (Favier Dubois,
2001; Martin et al., 2004). In this case, the persistence of erosive
conditions reduced grass and shrub cover of sand dunes located
between both loci, improving visibility and demonstrating their
continuity. This situation highlighted the absence of isomorphism
between observational units (sites) and the actual spatial distri-
bution of archaeological remains in Chorrillos, even before the
discussion of significant units for hunter gatherer behavior began
(Borrazzo et al., 2007). The study of bone assemblages at those loci
displayed relatively advanced weathering stages on recently
exposed bones, clearly indicating that successive events of expo-
sition and burial occurred in the past (Martin et al., 2004). Also, as
was observed on the coasts of the continent, coastal dunes and the
accumulation of shell middens are contributing factors to the
preservation of human remains (Guich�on et al., 2001; Martin,
2004). Large concentrations of guanaco bones were found below
the deposits that constitute SG1. These remains are dominated by
heavily weathered complete guanaco elements, some found in
anatomical order, deposited before ca. 1000 radiocarbon years.
These bones do not display any signal of human activities and are
not physically associated with archaeological remains. One prop-
erty exhibited by this particular bone assemblage is that most of the
long bone elements lack their epiphyseal ends (Fig. 3). This con-
trasts with the pattern observed by Belardi et al. (2012) in open-air
sites of Southern Patagonia. We believe that the difference can be
Fig. 3. Guanaco bones deposited ca. 1000 YBP before the formation of the SG1
archaeological site. Complete bones exposed sometime between the spring of 2007
and the spring of 2008 in a highly weathered condition, were dominated by diaphysis
and diaphysis fragments in the summer of 2013.
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attributed to the lack of human intervention on this particular bone
assemblage at SG1.

Subaerial exposure time is recorded on lithic artifacts through
aeolian abrasion (corrasion, sensu Breed et al., 1997) intensity. The
local velocity of this macroscopic change in artifacts' surfaces
suggests corrasion is an indicator for lithic assemblage exposure
and stability assessment (sensu Borrero, 2007). In addition,
frequent strong winds affect artifact size distribution and therefore
technological composition of coastal assemblages located in sand
dunes. Aeolian erosion removes small artifacts, such as retouch
flakes produce by trimming and sharpening of stone tool edges.
Hence, the absence of small components in the local lithic record
cannot be assumed to be technologically informative but a tapho-
nomic property of this mode.

Since the first archaeological survey of Chorrillos in 1992
(Horwitz, 1995), we have monitored the changes in the landscape
of this locality during subsequent fieldwork. This tracing allowed us
to identify new (after 1992) deflated areas and exposed materials.
The comparison of surface artifact assemblages exposed at least
since 1992 with those recently unearthed showed that the latter
exhibited lower corrasion intensity profiles and included a higher
frequency of small pieces, suggesting differences in the integrity of
samples. On the contrary, some of the recently exposed loci (e.g.
SG8) presented higher corrasion intensity and few to none small
debris, suggesting those assemblages were unearthed repeatedly in
the past or largely exposed before burial (Borrazzo, 2010). These
results show that the intensity of aeolian abrasion effectively re-
cords the subaerial exposure time of lithic artifacts in coastal sand
dunes. In addition, they also highlight the significant role of the
moment within the record's transformation cycle when archaeo-
logical interception occurs as well as the diversity of situations
involved in the formation of local archaeological assemblages.

4.1.2. Cliff
Archaeological sites: Espiritu Santo 1, Ca~nad�on Alfa 1, Desem-

bocadura Río Cullen (Horwitz, 1996e1998; Borella, 2004; Borrero
et al., 2008; Borrazzo, 2010, Figs. 1 and 2B).

Cliffs located north of Name Cape have undergone maritime
erosion sinceMid-Holocene times. Archaeological contexts (surface
and stratigraphic) emplaced on this landform are therefore trans-
formed as a result of coastal regression. At least two possible tra-
jectories (secondary contexts) were recorded for the local
archaeological record. When swells erode the base of the cliff, up-
per deposits containing archaeological remains (cliff crest) be-
comes unstable and large sedimentary lumps may collapse
(Bujalesky, 2007). Although this process modifies the general
location of remains in the landform (originally on top, now on the
beach at the base of the cliff), it preserves their spatial relationships
within the sedimentary matrix while the lump persists. Further-
more, a dense vegetation cover may promote the preservation of
the ‘new’ deposit as a whole (Waters, 1996; Morello et al., 2009).
Another possible trajectory to that of episodic falls is the constant
matrix lost, propitiated by the aeolian erosion, percolation,
freezing, and melting action of the cliff scarp (Bujalesky, 2007). In
this case, loose archaeological remains fall from the cliff scarp and
form surface clusters on the beach in which previous associations
are not preserved. In addition, the preservation of stratigraphic
organic remains, now re-exposed to subaerial conditions, is
threatened and only research programs oriented toward the early
interception of such organic remains may make use of their
recently lost stratigraphic properties (Martin et al., 2004). In both
situations, archaeological remains that were out of the reach of the
sea become available for wave action. Subsequently, depending on
raw material, size, and weight, waves may move, remove, and/or
alter their morphology. Desembocadura Río Cullen site (DRC, Figs. 1
ic and archaeological perspectives from northern Tierra del Fuego,
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and 2C) is an example of a secondary context produced by cliff
regression. Ten years after its discovery and sampling, none of the
DRC materials were left because water washed out their setting
located at the base of the cliff.

The joint action of cliff erosion and slope processes was also
observed in sites located on valleymouths (e.g. Espíritu Santo 1 and
Ca~nad�on Alfa 1, Fig. 1). Research on talus dynamics in the study
region showed that it impacts the composition of surface and
stratigraphic assemblages (Favier Dubois, 1998; Martin and Borella,
1999; Martin, 2004; Borrazzo, 2009). While surface lithic assem-
blages exhibit a low frequency of small artifacts, they are frequent
in the stratigraphic samples of the same sites. This tendency results
from the effect of talus dynamics, in which larger artifacts move
further (Rick, 1976; Favier Dubois, 1998) and the higher burial po-
tential offered by small size materials. Moreover, we observed this
complex process may impact technological assemblage composi-
tion. That is the case of Espíritu Santo 1, a coastal site that originally
stood out from the regional technological trend because of the high
frequency of end-scrapers (Horwitz, 1996e1998). Subsequent
research showed that although end-scrapers were the most
frequent tool in the stratigraphic sample, their representation in
the site surface assemblage was null and side-scrapers, poorly
represented in the stratigraphy, dominated the tool assemblage.
The smaller and less variable size of end-scrapers in comparison
with side-scrapers was a key factor in determining their differential
success in burial (Borrazzo, 2009, 2010).

4.1.3. Lacustrine
Archaeological sites: Laguna Patria, San Genaro 2 (Chorrillos

locality), Las Mandíbulas 5 and 9, and Mudracks (Guich�on et al.,
2000; Horwitz, 2004; Borrero et al., 2008; Borrazzo, 2010, Figs. 1
and 2C).

Westerlies play a central role in the dynamics and evolution of
permanent and temporary shallow lakes in the study region (Vilas
et al., 1999; Arche and Vilas, 2001; Bujalesky, 2007). The north of
San Sebastian Bay is occupied by a wide muddy tidal flat (Vilas
et al., 1999; marsh and mudflat sensu Bujalesky, 2007). Wind
reworked clay and silt sediments forming dunes and temporary
shallow lakes (lagoons) develop in deflation hollows within this
area (Vilas et al., 1999; Arche and Vilas, 2001). Ponds collect surface
runoff (rainfall, melt water), and usually are dry in summer.When a
water body is available, wind gathers and accumulates the thin
water sheet laid on flat basins to the northern/northeastern margin
of the lakes. Once there, small but intense wave action erodes the
base of the scarp (clay dunes) and triggers its collapse into the
lagoon. This process poses similar consequences to those described
for northern cliff recession: materials located on the scarp or within
the eroded matrix may fall loosely or included in a lump, in either
case subject to hydraulic action. If vegetation inherited from the
crest survives or new plants (e.g. Sarcocornia sp.) successfully
colonize the lump stabilizing the surface of the relocated deposit,
the archaeological remain associations may be preserved. An
alternative path for archaeological materials located in this envi-
ronmental unit is offered by the erosion of dune surfaces by rain
and meltwater. Surface runoff erodes the dune surface, exposing
and subsequently transporting remains down the dune slope. The
base of the dune talus may correspond to the margin of a lagoon,
and therefore this process represents an additional mechanism
incorporating previously unassociated remains into an assemblage
accumulated near the lake.

Once materials are incorporated within northern margins, wave
action may transport and/or bury them. Experimental plots set in
this environment showed that artifacts deposited on northern
margins were transported several meters away from their original
location and completely buried after one year-lake cycle.
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Furthermore, buried artifacts were re-exposed in subsequent years/
cycles (Borrazzo, 2013). On western lake margins, a different dy-
namic was recorded. In these cases sedimentation is the primary
process, resulting from the transport of fine particles produced by
the return currents of the lagoons (Arche and Vilas, 2001). How-
ever, sedimentation rates on these margins are lower than those
recorded on the northern margins (Borrazzo, 2013).

Permanent and temporary shallow lakes studied in the study
region have high levels of salinity. Lithics recovered within the
lagoon influence area present salt crusts (composed of evaporates
such as halite, gypsum and carbonate). It was observed that this
coating is denser and more extended on artifact exposed surfaces.
This phenomenon is useful for assessing (recent) stability condi-
tions within this environment (Borrazzo, 2013). Bones are miner-
alized and exhibit manganese spots on their surface (Guich�on et al.,
2000). Contrary to our expectation for lacustrine environments,
hydraulic abrasion is not a frequent feature on lithic artifacts. This is
probably due to the low energy involved in these shallow lakes, and
the fine sediments (clay and silt) available in these basins. High
sedimentation rate may be an additional factor reducing the
exposure time of lithics to hydraulic abrasion on northern lake
coasts. However, bones do exhibit different intensities of abrasion,
clearly indicating the differences in the sensitivity of lithics and
bones to short-term processes. Finally, fine sediments of the
mudflat prevent small artifacts from aeolian removal. Within this
taphonomic mode, artifacts such as microflakes are well preserved
in surface assemblages because lithics laying on wet muddy sub-
strate are ‘attached’ to the margin or dune surface and they become
firmly adhered to soil once thematrix dries, in both cases inhibiting
aeolian transport (Borrazzo, 2013).

4.1.4. Alluvial plain
This taphonomic mode is less represented in the coast of the

study region, and further research is needed. Therefore we offer a
brief characterization here. Cullen River is located north of Nombre
Cape (Codignotto and Malumi�an, 1981; Bujalesky, 2007, Fig. 1). The
river excavates old loess deposits in its lower basin and low sedi-
mentation rates are recorded in this portion of the alluvial plain.
Vegetation (Festuca-Poa grassland with Carex andina and Lep-
idophylum shrubs) covers 50% of the area where Planicie Río Cullen
(PRC), a 40,000 m2 artifact surface distribution, is located. PRC is
~1 km south of the river coast and 500 m from the marine river
mouth. As observed in mudflat lagoons, the fine sediment (clay and
silt) substrate of the alluvial plain prevents the aeolian removal of
small artifact particles, but the low sedimentation rate affects the
preservation of organic remains. Under these conditions, very few
highly fragmented bones are recovered from surface and subsurface
contexts within this taphonomic mode, and it is extremely difficult
to distinguish archaeological from non-archaeological bones.

4.1.5. Gravel beaches: El P�aramo Spit
Northern cliff retreat supplies gravels that have formed El

P�aramo Spit, a gravel barrier that partially closes the north of San
Sebastian Bay (Isla et al., 1991; Bujalesky, 1998, 2007, Figs. 1 and
2D). The spit grows to the south and recedes to the west. The
northeastern portion of the spit is constituted by the oldest coarse
gravel beach ridges which are cut by marine erosion. The explo-
ration of the latter showed this environmental unit is an extraor-
dinary lithic source, as chalcedony nodules, a rare raw material in
the north of the island which was intensively used by Fuegian
hunter gatherers, and other good flaking quality rocks are available
there (Franco, 1998; Franco and Borrero, 1999; Borrero et al., 2008;
Borrazzo, 2011). The archaeological signal on the spit is highly
elusive due to the low visibility of an area inwhich basically gravels
are deposited (Isla et al., 1991; Bujalesky, 1998, 2007; Isla and
ic and archaeological perspectives from northern Tierra del Fuego,
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Bujalesky, 2008). Sea mammal bones accumulated at different loci
along the coasts of the spit, particularly near the location of Punta
de Arenas on the distal end of the spit, a now abandoned pinniped
rookery (Borella and Mu~noz, 2006). The taphonomic and techno-
logical analysis of lithic collections obtained through several
archaeological surveys performed on the older ridges (closer to the
headlands) and the comparison of their technological profile with
the regional background concluded that the assemblage is mainly
composed of pseudoartifacts, naturally macro and micro-flaked
stones generated by the joint action of marine transport and
deposition, high turnover rates (Isla and Bujalesky, 2008), the
transit of large sea mammals (pinnipeds) and the recent traffic of
heavy vehicles involved in gravel extraction at the spit (Borrazzo,
2011). However, there are conditions for the preservation of Holo-
cene occupations, particularly at the headlands of the spit (see Isla
and Bujalesky, 2008: 232).

5. Discussion

The taphonomic information presented here emphasizes the
environmental diversity of the coastal settings used by Late Holo-
cene terrestrial hunteregatherers to exploit marine resources in
the study region. These observations pose the question: which
were the factors behind the selection of those locations? This is
basically an operative question. Using the archaeological record of
San Pablo and María Luisa Using the archaeological record of San
Pablo and María Luisa archaeological localities (Fig. 1), Borrero and
Lanata (1988: 172) observed that the location of residential bases
from which the exploitation of mollusks took place was not
controlled by the distance to the ocean: there were other factors
controlling settlement within a 1 kmwide band. Given the different
processes involved in the northern and southern coasts of our study
area, it is clear that an extension of Borrero and Lanata analysis is
not valid. Rapidly changing coast lines must be taken into account,
with the north coast receding at the time that the south coast was
aggrading (Bujalesky, 1998, 2007). One implication is that we have
a more complete image of the coastal archaeological record at San
Sebastian in comparison with the northern coasts. Another is that
in San Sebastian it is easier to assess changes in coastal occupation
during the last 200 radiocarbon years (Favier Dubois and Borrero,
2005). Moreover, the archaeological preservation at the northern
coast is very good in selected pockets (Horwitz, 1996e1998;
Borrero et al., 2008). Therefore, intensity and scale differences in
the human activity signal between the latter and San Sebastian
-with the presence of the dense and extended archaeological oc-
cupations at Chorrillos (Borrero et al., 2008; Borrazzo, 2010)- may
not be only attributable to preservational conditions.

At a general level we can maintain that there is environmental
heterogeneity in our study area (Borrazzo, 2010). Are there any
pockets of differential preservation within each of the major
recognizable environmental patches? For example, clay patches
exist where no lithic sources can be found. That is the case in
muddy tidal plains, on the north of San Sebastian Bay. In contrast,
the northern landscape is characterized by the presence of glacially
modeled landforms, with an abundance of lithic raw materials
(Borrazzo, 2012). It is clear that none of these patches coincide with
a credible annual range for hunteregatherers, since they are too
small to offer the critical resources adequate for an annual cycle.
The first answer to this spatial incongruity of subsistence resources
is mobility, acquiring the different resources at different points
along a circuit. Consideration of this alternative is what led us to
select a discussion of sites located very close to the coast, those
which do not rely on large foraging radii in order to have access to
maritime resources. As critical resources can have heterogeneous
distributions (marine mammals), or a homogeneous distribution
Please cite this article in press as: Borrazzo, K., Borrero, L.A., Taphonom
Argentina, Quaternary International (2014), http://dx.doi.org/10.1016/j.qu
(guanacos), the basic model required to exploit both classes of re-
sources calls for locations with access to the coast.

From an Archaeology of Place perspective (Binford, 1982), ho-
mogeneous foraging radii are possible within each environmental
patch, rarely providing variable resources. The ethnography in-
dicates a the paradox in the distribution of the Selk'nam territories
published by (Gusinde, [1937] 1982), inwhich not all of themapped
territories have coastal components. However, the available iso-
topic evidence points to a small but constant marine component in
the diet (Zangrando et al., 2003; Barberena, 2004). This contra-
diction can be explained by invoking that exchange, or aggregation
events (ethnographically known and archaeologically expected)
helped to provide those marine components. The shape and small
size of the north of the island lead us to suggest that more direct
ways of access were required. Perhaps a variant of what ethno-
graphically was the right to exploit previous home territories of
women married to men from a different territory (Stuart, 1980;
Chapman, 1986). This possibility was granted under stress condi-
tions, but definition of stress can be highly flexible. Within a
scheme of direct access, the intense archaeological signal recorded
at Chorrillos, discontinuously produced during a thousand years or
less of human use of the locality (Horwitz, 1995; Favier Dubois and
Borrero, 2005; Borrero et al., 2008; Borrazzo, 2010), suggests that
such social mechanisms granting access to marine resources were
valid in the study region during the last millennium. However, the
archaeological record from Bahía Inútil and Punta Catalina areas
shows that similar mechanisms were active in the north of the is-
land before that time (Massone, 2004; Morello et al., 2012). Here,
we propose that the coastal evolution of southern San Sebastian
Bay during the late Holocene created areas with differential prop-
erties in terms of resource availability. This geological process
created new patches that were preferentially used by hunter-
egatherers and may have promoted the geographical expansion of
preexisting social mechanisms granting direct access to marine
food and goods.

6. Conclusions

The case study presented here highlighted the importance of
geomorphic evolution for the study of the coastal archaeological
record. The identification and characterization of different tapho-
nomic modes for bones and lithics shows the key role displayed by
the interaction of several agents and processes in producing the
trends recorded at a smaller spatial scale. No obvious patterns were
recorded, and the location of the loci in which observations were
made was crucial in terms of preservation and visibility of the
archaeological signal. This research puts forth the valuable contri-
bution of applying a regional taphonomy approach to discuss and
understand the past human use of coastal environments.
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