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Abstract:

La Maria and Cerro Tres Tetas archaeological localities are located in the Central Plateau, in the
province of Santa Cruz, Argentine Patagonia. This area presents abundant lithic raw materials of very
good quality for knapping including flint, chalcedony and silicified wood. These raw materials were
used by the inhabitants of the region since the end of the Pleistocene until recent historical times.
Besides, we have recorded the exploitation of exotic stones in low proportions at the archaeological
sites. Among these, the most abundant is obsidian which probably comes from sources located more
than 125 km away. In this context, the use of this type of raw material should be evaluated in terms of
social and symbolic issues.

In this paper, we examine the strategies of acquisition and reduction of the obsidian found at the
archaeological sites Cerro Tres Tetas 1, Casa del Minero 1, Cueva de La Ventana, La Mesada and
Cueva Tunel. We carry out a technomorphological analysis of the obsidian remains from these sites.

Results from this work strengthen the idea that the groups which lived in the Central Plateau
knew about and exploited an obsidian source known as Pampa del Asador. A raise in the use of this
raw material throughout time is recorded, reaching its peak in the late Holocene. We identified two
different moments in the exploitation of obsidian at the regional level. During the final Pleistocene and
early Holocene, obsidian would not have played a relevant role in the organization of technology.
Production sequences indicate that tools probably were entered to the sites already manufactured.
During the middle and late Holocene nodules and cores could have been brought into the sites. The
strategies involved in their reduction are in broad terms similar to those implemented with local raw
materials; there is no evidence that obsidian had more value in any way. On the other hand, it is also
not possible to state that there was just an eventual exploitation of this raw material. We believe that
obsidian was acquired during mobility circuits which enabled the contact between different groups.
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1. Introduction

Raw materials of very good quality for knapping are ubiquitous in the Mid-Southern part
of the Central Plateau of Santa Cruz, Argentina (See Figure 1) There are varieties of flint,
silicified wood, silicified tuff and chalcedony; quarries are located mainly in the Chén Aike
Formation and, in a lesser extent, in the Baqueré Formation and in Holocene deposits (Panza
1994; Paunero et al. 2005; Skarbun 2015).
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Figure 1. Location of the Central Plateau and La Maria and Cerro Tres Tetas archaeological localities.
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During the research performed in this part of the plateau, in the archaeological localities
La Maria and Cerro Tres Tetas, we have recorded that all the sites have nearby quarries
(Skarbun 2015), which were used recurrently by the people of the region since the end of the
Pleistocene until recent historical times. Generally, the technological strategies implemented
with these raw materials show a spatial differentiation of manufacture tasks. The preparation
of cores and the production of blanks were performed mainly at the quarries while the rest of
the activities were developed at sheltered sites (Frank et al. 2015). Most tools were made of
flint and were knapped in an expeditive way. Hence, this strategy is part of the social
practices in which the distribution and availability of lithics played an important role
(Skarbun 2011: 207).

At the same time, at the analyzed archaeological sites we have recorded the exploitation
of allochthonous rocks, although in a low degree. One of them is the obsidian which comes
from sources located more than 125 km away from the area. In this context of great
availability of resources, the use of a non-local raw material should be evaluated in terms of
social and symbolic issues such as mobility, intergroup communication, and the exchange,
transportation and conservation of this raw material.

In this paper, we examine the strategies of acquisition, exploitation and consumption of
the obsidian artifacts found at these localities. We perform a techno-morphological analysis of
obsidian remains from sites in La Maria archaeological locality: Casa del Minero 1 (CDM1),
Cueva de La Ventana (LV), La Mesada (LM) and Cueva Tunel (CT) as well as in Cerro Tres
Tetas 1 (C3T1) site from Cerro Tres Tetas archaeological locality. In this way, we will be able
to understand how this raw material circulated, the strategies adopted in production
sequences, the work invested in the manufacture and in the design of the tools.

The identified patterns will be contextualized taking into consideration the reduction
strategies applied on local rocks and the available information about the management of
obsidian in neighbour areas. By doing this, we will contribute to current discussions regarding
the exploitation of obsidian in Patagonia.

1.1. Obsidian in Southern Patagonia

In Southern Patagonia (south of 46°S), three types of obsidian have been identified up to
the moment. They belong to the sources Pampa del Asador, Cordillera Baguales and Seno
Otway (Stern 2004). These sources are thought to be located on the west and, in two cases,
well to the south (See Figure 2). Obsidian from these sources can be distinguished on a
macroscopic level (by their color) as well as by its geochemical characteristics (Fernandez &
Leal 2014; Stern 1999; Stern & Franco 2000; Stern et al. 1995; Stern & Prieto 1991; Stern
2004).

Most of the obsidian remains found in Southern Patagonia come from Pampa del Asador
(Espinosa & Goiii 1999; Stern 2004). It is a secondary source; raw material from this type of
obsidian spreads through an availability area of ca. 2000 km? (calculation based on Figure 2
from Belardi et al. 2006).The primary source either does not exist anymore or it has not been
found yet. The raw material from Pampa del Asador was used on a macroregional scale, being
found up to 850 km to the NE (Gomez Otero & Stern 2005). The nearest point of the natural
availability area to our research region is the alluvial fan (Belardi et al. 2006), located at a
distance which ranges between 125 and 149.6 km to the west of the analyzed sites. It is black
or translucent gray and occasionally has brown veins (Fernandez et al. 2015). It is found as
pebbles which are usually between 3 and 6 cm long and have a weathered surface and a dull
vesicular cortex (Belardi et al. 2006). It usually has a homogenous texture, although
sometimes it can hold plagioclase crystals (Stern 2004). Belardi and others (2006) identified
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six varieties and sub-varieties by neutron activation analysis of trace elements. Towards the
borders of the source, its size and roundness diminish.

R Bow
S “:. “‘L‘ R, S8
- CostaNorte

.

1,.CT, LM, Lo
and-El Ceibo

El Verano, La Martita
and La Gruta

Archaeological sites
Obsidian sources
A Pampa del Asador
® Seno Otway
B Cordillera Baguales

0 90 180 360 km
[ L | | | L | | |
Figure. 2. Localization of the sources and sites with obsidian in the Central Plateau.
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The identification of the obsidian from Cordillera Baguales and Seno Otway types was
achieved through the analysis of archaeological remains. The exact location of these sources
is up to the moment unknown. Their approximate position has been inferred based on some of
its geochemical characteristics, their geological ages, and by taking into consideration the area
in which archaeological remains of these obsidian types are more usually found (See Figure
2) (Stern & Franco 2000; Stern & Prieto 1991).

Source known as Cordillera Baguales is supposed to be located approximately 340 km to
the Southwest of the analyzed sites. Archaeological remains of this obsidian type are found
near Lago Argentino and are much less usual in other sectors. Its color is banded gray to
greenish (Stern 2004); sometimes it has potassium feldspar crystals (Fernandez & Leal 2014).
According to Franco, the characteristics of the recovered samples imply that this type of
obsidian occurs naturally in veins (Franco pers. comm. in Fernandez and Leal 2014).

Seno Otway Type was identified through the analysis of archaeological remains from
coastal sites near the Otway Sea. The probable location of the source is about 525 km to the
Southwest of the sites analyzed in this paper. It is thought that the source might not be
accessible by land. The color of the artifacts is usually dark green or gray, sometimes it has a
banded texture. The primary source would be individual fragments of breccias (Ferndndez &
Leal 2014; San Roman & Prieto 2004; Stern & Prieto 1991).

1.2. Obsidian use patterns in the Central Plateau

Research on other stratigraphic sites from the Central Plateau shows that obsidian was
exploited since the first occupation of the region (See Figure 2). The geochemical analyses
made up to date indicate that it comes from Pampa del Asador (read a synthesis in Garcia-
Herbst et al. 2007). Very few remains were recovered from final Pleistocene sites (12000 -
10000 years *C BP). Obsidian was only recorded in Cerro Tres Tetas 1 (10 small flakes)
(Paunero 1993-94; 2003) and La Gruta 1 (3 artifacts) (Franco et al. 2010). Cardich and
Flegenheimer state that in level 11 of Los Toldos 3 there are obsidian flakes but do not
present any other information (Cardich & Flegenheimer 1978). A current review of this
assemblage showed that there are four obsidian flakes (Del Piccolo et al. 2015: 5).

During the early Holocene (10000-7500 years *C BP) in the Central Plateau, the
amount, variety and size of obsidian artifacts seem to increase. Among tools, un-stemmed
projectile points dominate the assemblages, e.g., a bifacial sub-triangular point from Los
Toldos 3 (Aguerre 2003; Cardich & Flegenheimer 1978; Cardich et al. 1981-82; Duréan et al.
2003; Hermo & Miotti 2010). According to Hermo & Miotti (2010), the use of obsidian as
“materia prima para la confeccion casi exclusiva de puntas de proyectil tendria mayor ligazon
con las formas de apropiacion y circulacion de las rocas y de los bienes de alto contenido
simbolico, que con necesidades estrictamente técnicas” (Hermo & Miotti 2010: 117). These
authors state that obsidian points were brought to the area by exchange.

The use of obsidian seems to increase in the middle Holocene (7500-3500 years “C BP).
Obsidian remains were found in almost every site from this period (Cardich et al. 1993-1994;
Crivelli Montero 1976-1980; Duran 1987; Franco et al. 2015; Hermo 2008: 96-111). The
techno-morphological characteristics of the debitage show an increase in blade production. At
the same time, these traits indicate that core reduction tasks and the final shaping of tools
were performed at the sites, while decortication and core rejuvenation activities were scarce.
Few obsidian tools were found. Most are unifacial tools made on blades and, in a lesser
extent, bifacial ones. These tools include scrapers, retouched flakes and blades, and notches
with bifacial retouch. Natural edges of blades were probably also used. Pyramidal irregular
cores, with flake and blade scars, were found. These had some cortex but had small sizes and
were practically exhausted (Crivelli Montero 1976-1980; Hermo 2008: 431-438; Hermo &
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Miotti 2010). Hermo & Miotti (2010) state that the technical procedures used in the Central
Plateau for the manufacture of blades are the same in obsidian and in local rocks. However,
they remark some differences in the operational chaine on this raw material, when compared
to local resources, such as its acquisition, the use of un-retouched natural edges and the
smaller (and less variable) size of blades (Hermo & Miotti 2010:121). During the late
Holocene (3500-200 years C BP), there is greater artifact variability. Obsidian assemblages
include blades (with a standardized size and un-retouched edges), as well as projectile points
and scrapers (Duran 1987; Hermo & Miotti 2010).

At the sites located in the northern part of the Atlantic coast in Santa Cruz, to the east of
the Central Plateau (See Figure 2 - Costa Norte), the proportion of obsidian artifacts ranges
between 0.88% and 4.26%. Remains show that final shaping tasks were not frequently
performed. Intermediate steps prevail and initial knapping activities are also frequent.
Although more than 60% of the flakes are internal, 20% of the remains have cortex
(resembling the one in pebbles). The cortex in some cases covers the whole dorsal face. For
example, in Alero EIl Oriental site all the flakes are external. The remains are usually very
small (5.1 to 20 mm). No tools were found and only one very small core with residuary cortex
was recovered from the lowest component of Alero El Oriental (Ambrustolo et al. 2012).
Based on this evidence, these authors proposed that obsidian was transported to the coast as
pebbles or as cores which were acquired either by direct access to the sources or by exchange
with other groups in the area (Ambrastolo et al. 2012).

At the same time, Hermo & Miotti (2010) suggest that in the middle and in the late
Holocene, obsidian pebbles were brought to the Central Plateau. Following the ideas
presented by Feblot-Augustins & Perles (1992), Hermo and Miotti consider that pebbles
could be regarded as “highly valued goods” which had aesthetic and social significance. On
the contrary, Pallo & Borrero (2015: 297), based on the low proportion of obsidian in the
archaeological record, reject the idea that the groups that inhabited areas distant to the source
(such as the Central Plateau) acquired this raw material by exchange. They suggest that
obsidian entered the region as “transportes modelables como riders acompafiando a
visitantes”. They define visits as “el movimiento de gente sin el propdsito especifico de
realizar intercambio -participar en cacerias, controlar recursos u otras actividades-" (Pallo &
Borrero 2015:299).This would create an eventual deposition of these materials far away from
the sources.

2. Materials and methods

We carried out the analysis of the obsidian remains from the following sites and
components: Final Pleistocene: C3T1 Level 5; Early Holocene: CDM1 Level 3 Middle, LV
Level 6, LM Level 8; Middle Holocene: C3T1 Level 4, CDM1 Level 3 Superior, LV Level 4
and 5; Late Holocene: CDM1 Level 1 and 2 (See Table 1). All of these sites are
multistratigraphic and are located in caves or rock shelters (Cueto 2015: 98-113; Frank 2011:
60-84; Paunero 2000; Skarbun 2011: 86-88). Chronology was established by radiocarbon
dates in some of the components. In other components their stratigraphic location, as well as
some diagnostic characteristics of the assemblages, were taken into consideration.

We made a macroscopic identification of the raw material and distinguished obsidian
from other lithologies based on its diagnostic traits (colour, brightness, transparency, texture,
inclusions, cortex, and grain size). Every assemblage was classified in an integrative and
flexible way. Morphological, technical and functional attributes were taken into
consideration, since the results from our experimental and functional studies affect our
technomorphological classification. This is due to the fact that, from our point of view, the
production process is a complex procedure which is guided by the specific function of the
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produced tool, as well as the broader activities in which it is going to be used. This approach
contemplates the organization of the society which uses the tools and the characteristics of the
landscape in which these tasks are developed (Cueto 2015: 12-14; Cueto et al. 2014; Frank
2011: 19; Skarbun 2011: 28-33).

Table 1.14C dates of analyzed components. Abbreviations: n.d. - not dated.

Period Site Level Date References
Late Holocene CDM1 1land2 n.d.
Middle Lv 4and5 n.d.
Holocene CDM1 3 Superior LP-1552:5.190 # 80 years *C BP (Paunero et al.
2007b)
LM 5b Beta - 135964: 4.500 + 40 years *C BP  (Paunero 2000)
6 n.d.
C3T1 4 LP-538: 5220 + 70 years **C BP (Paunero et al.
2007a)
Early LM 8 Beta - 135963: 9.090 + 40 years *CBP  Paunero 2000)
Holocene LV 6 Beta - 135965: 7.970 + 40 years *CBP  (Paunero 2000)

AA-35237:7.665 + 75 years 1*C BP

CDM1 3 Medium n.d.

Final CT Component AA-71148:10.400 + 100 years *C BP (Frank 2011: 75;
Pleistocene inferior AA-71147:10.408 + 59 years *C BP Paunero et al.
LP-1965 10.420 + 180 years *C BP 2015)
AA-82496: 10.510 + 100 years **C BP
C3T1 5 LP-800: 10.260 +110years *C BP (Paunero &
LP-781: 10.850 +150 years *C BP Castro 2001)

AA-39366: 10.853+70years **C BP
OxA-9244:10.915+65years “C BP
AA-39368:11.015+66 years **C BP
AA-22233:11.100+150years **C BP
LP-525:11.560+140years *C BP

CDM1 3 inferior AA-45705: 10.250 + 110 years **C BP Paunero et al.
2007b)

4 AA-37208: 10.967 + 55 years **C BP Paunero et al.
AA-37207:10.999 + 55 years **C BP 2007b)

The technological analysis involved the determination of the stage of reduction to which
the obsidian remains from the different sites belong. Debitage and tools were studied, as both
groups provide specific information about different stages of the production sequence and
about the state in which the raw material entered the site. This approach enables the
organization of the artifacts according to the following technical steps: 1. Core Preparation
and initial reduction (Decortication), 2. Core reduction and blank production, and 3. Final
shaping of tools (reflaking, retouch, bifacial thinning) (Cueto 2015: 35-38; Frank 2011: 9-20;
Paunero 1993-94; Skarbun 2011: 27-37 and bibliography cited). When possible, percussion
and pressure techniques were recorded (Apel 2008; Pelegrin 2006). The traits taken into
consideration are: presence and amount of cortex, size of the artifacts, type of platform, type
of bulb, type of flakes and type of blanks used for tools. As Level 4 from C3T1 is still under
analysis, we only took into consideration the frequency of artifacts and the characteristics of
tools for this assemblage.
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After the analysis of the artifacts, we compared the results with the trends observed on
local raw materials in the area. Similarities and differences were identified; they are useful for
the discussion of the social significance of these stones. We also compared the results with the
information about obsidian remains from other sites from the Central Plateau. This way, we
will be able to understand obsidian exploitation as part of the general strategies of production
and consumption implemented by past local societies.

3. Results

The analyzed sample consists of 366 obsidian artifacts. Most of them are black, some are
slightly translucid, have brown veins or phenocrystals. There are also gray obsidian remains.
From the four final Pleistocene components taken into account, only 10 remains were
recovered (0.33% of the lithics from this period). The proportion of obsidian during the early
Holocene raises to 0.82% (n=5; three analyzed components), while for the middle Holocene
this raw material represents 2.64% (n=114) of the four considered occupations. Finally, in the
only late Holocene component frequencies and proportions are higher, as 9.27% (n=236) of
the remains are made in obsidian (See Table 2). Hence, we can see a progressive raise in the
proportion of obsidian remains in the assemblages throughout time, as a consequence of its
exploitation (See Figure 3). It is worth highlighting that all the Holocene assemblages have
obsidian remains, but for the final Pleistocene, evidence from this stone comes only from unit
5 of C3T1.

Table 2. Absolute frequency and proportion of obsidian in the analyzed assemblages. Abbreviations: n asmb. -
total number of artifacts in the assemblage; n obs. - total number of obsidian artifacts in the assemblage. Empty
cells - the site was not occupied during that period or that the lithic assemblage has not been analyzed yet.

Final Pleistocene Early Holocene Middle Holocene Late Holocene
n n % n n % n n % n n %
Site asmb.  obs. obs. asmb. obs. obs. | asmb. obs. obs. asmb. obs. obs.
cbm1 1240 0 0 539 3 0.56 454 27 5.95 2547 236 9.27
1200 0 0
LV 34 1 2.94 57 4 7.02
LM 38 1 2.63 | 2109 33 1.56
CcT 113 0 0
C3T1 514 10 1.95 1729 51 2.95
Total 3067 10 0.33 611 5 0.82 | 4349 115 2.64 2547 236 9.27
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Figure 3. Relative percentage of obsidian remains throughout time.
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In all the obsidian assemblages debitage prevails (See Figure 4). There are scarce tools
(only in the final periods of the Holocene) and cores are absent (See Table 3). Two tools have
been recovered corresponding to the middle Holocene: a sidescraper and a retouched blade.
Two bifacial projectiles points, an end scraper-point and a retouched flake (both unifacial)
have been found in late Holocene contexts (See Figure 5). With regards to completeness,
there is parity in each time period between the proportion of remains which have a percussion
platform and those which lack of it (See Table 4).

f g h 1cm |

Figure 4. Sample of debitage. Early Holocene: a. core reduction flake, LV. Middle Holocene: b and d. Core
reduction flakes from LV and LM respectively; ¢ and e. Final shaping flakes from LV and LM respectively. Late
Holocene: f, g, i. Final shaping debris (f. bifacial thinning flake), h. Core reduction flake.

Production sequences show null (final Pleistocene and Early Holocene) and low (middle
and late Holocene) amounts of remains generated during decortication. In each period, there
are usually medium amounts of flakes produced during the reduction of cores and a high
proportion of products from the final shaping of tools (See Table 5). This would indicate that
at habitation sites the last stages of manufacture were performed. Percussion and pressure
techniques were recorded. The latter is clear for the middle and late Holocene in the final
stages of formatization of tools. It is interesting that bipolar flaking is almost completely
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absent; it was identified in only one artifact from the middle Holocene. Most flakes from the
Holocene do not have cortex. Very few flakes have more than 50% of cortex on the dorsal
face (See Table 6 and Figure 6). Among tools, only one retouched flake from the late
Holocene has scarce cortex.

Table 3. Structure of the assemblag es from each period.

Period nTools % Tools n Debitage % Debitage n Total % Total
Final Pleistocene 0 0 10 100 10 100
Early Holocene 0 0 5 100 5 100
Middle Holocene 2 1.74 113 98.26 115 100
Late Holocene 4 1.69 232 98.31 236 100
Total 6 1.64 360 98.36 366 100

Figure 5. Lithic tools. Late Holocene, CDML1. a. bifacial projectile point, b. fragment of bifacial projectile point,
c. end scraper-point, d. retouched flake.

Table 4. Proportion of flakes with platform.

Final Early Middle Late
Completeness Pleistocene Holocene Holocene Holocene Total
Complete and proximal 2,39% 0,96% 32,54% 64,11% 100%
fragments
Distal fragments 3,23% 1,94% 29,03% 65,81% 100%
Total 2,75% 1,37% 31,04% 64,84% 100%

Table 5. Frequency of artifacts according to reduction stage.

Final Pleistocene Early Holocene Middle Holocene Late Holocene

Production stages n % n % n % n %
Decortication 0 0 0 0 3 3.03 3 1.49
Core reduction 1 12.50 2 50 40 40.40 66 32.67
Final shaping 7 87.50 2 50 56 56.57 133 65.84
Total 8 100 4 100 99 100 202 100

Only retouch and microretouch flakes (among those produced during the final shaping of
tools) were identified for the final Pleistocene and the early Holocene. This kind of debitage is
also the most abundant for the other periods, but in these we also recognized reflaking and
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some bifacial thinning debris (See Figure 7). On the other hand, six flakes corresponding to
the middle Holocene and four from the late Holocene show that there was resharpening of
edges, indicating that at the sites the maintenance of the tools was performed.

Table 6. Amount of cortex in flakes from each occupation period.

Cortex Early Holocene Middle Holocene Late Holocene
None (0%) 80% 75.23% 91.56%

Very scarce (1-24%) 0% 13.76% 3.11%

Scarce (25-49%) 20% 6.42% 3.11%

Partial (50-74%) 0% 0.92% 0.44%
Abundant (75-99%) 0% 2.75% 1.33%

Very abundant (100%) 0% 0.92% 0.44%

Total 100% 100% 100%

a D o
1cm 1cm

Figure 6. Mid Holocene flakes with residuary cortex. a. Decortication flake, LV. b. Core reduction flake, LM.
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Figure 7. Amount of flakes produced during the final shaping of tools in each period.
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In each period and in each stage of production flakes were produced (See Table 7). In the
middle and late Holocene low amounts of bladelets and blades, and a very low number of
long flakes, were manufactured during the reduction of cores. Finally, for these periods we
would like to highlight the high proportion of bladelets generated during the final trimming of
tools.

Table 7. Proportion of flake classes in each stage of production.

Period Production stages Flakes Bladelets Long flakes Blades Total
Final Core reduction 100% 0% 0% 0% 100%
Pleistocene Final shaping 100% 0% 0% 0% 100%
Early Core reduction 100% 0% 0% 0% 100%
Holocene Final shaping 50% 50% 0% 0% 100%
Middle Holocene Decortication 100% 0% 0% 0% 100%

Core reduction 83.87% 6.45% 3.23% 6.45% 100%

Final shaping 78.26% 21.74% 0% 0% 100%
Late Decortication 100% 0% 0% 0% 100%
Holocene Core reduction 92.42% 3.03% 1.52% 3.03% 100%

Final shaping 87.22% 12.03% 0.75% 0% 100%

The size of complete flakes ranges between small (0.1-2 cm) and very small (2.1-4 cm).
There is only one medium (4.1-6 cm) sized remain in the late Holocene. Most of the very
small flakes in the middle and late Holocene were made during the final trimming of tools.
For the other stages, the size of flakes fluctuates between small and very small (See Table 8).

Table 8. Size of complete flakes for each production stage and occupation period.

Very small Small Medium
Period Production stages (0.1-2cm) {(2.1-4cm)(4.1-6cm); Total
Final Pleistocene Final shaping 1 33.33%:{2 66.67%:0 0% 3 100%
Early Holocene Core reduction 0 0% {1 100% (0 0% 1 100%
Final shaping 1 100% {0 0% (0 0% 1 100%
Middle Holocene  Decortication 0 0% {2 100% {0 0% 2 100%
Corereduction 8 53.33%!7 46.67%!0 0% {15 100%
Final shaping 39 97.50%:1 2.50% [0 0% (40 100%
Late Holocene Decortication 1 100% {0 0% {0 0% 1 100%
Corereduction 9 60.00%{5 33.33%{1 6.67% {15 100%
Final shaping 74 98.67%i1 133% i0 0% {75 100%
Undetermined 4 100% {0 0% {0 0% 4 100%

There are very few flakes with platform in the final Pleistocene and early Holocene
assemblages. Dihedral platforms predominate in the first period while prepared and
punctiform platforms dominate the following moment. Data for the middle and late Holocene
is interesting, especially with regards to the final shaping of tools; in both periods punctiform
and lineal platforms are prevalent (See Table 9).

4. Discussion and conclusions

Results from our investigation strengthen the idea presented by other researchers
(Ambrustolo et al. 2012; Franco et al. 2015; Garcia-Herbst et al. 2007; Hermo & Miotti 2010;
Paunero 1993-94; Paunero et al. 2005) that societies that lived in the Central Plateau of Santa
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Cruz knew and exploited the source Pampa del Asador since the beginning of the regional
peopling. From our point of view, Pampa del Aasdor is the probable source of the obsidian
found at the sites because the macroscopic characteristics of the recovered remains (color,
crystals, cortex, size) are similar to the traits of the obsidian from this source. At the same
time, the color of the remains does not resemble the raw material from Cerro Baguales nor
Seno Otway, which is usually green or gray with veins. As Pampa del Asador is the nearest of
the obsidian sources it is also more likely that it was incorporated to the mobility circuits of
the societies that inhabited the Central Plateau. Alternatively, the acquisition of the raw
material could have been performed by the development of communication networks with
groups which inhabited other areas near the source, which probably had a direct access to it.
Geochemical analyses are currently being performed. They will determine the provenance of
the raw material.

Table 9. Proportion of percussion platforms for each production stage and period of occupation. Abbreviations:
Dihed. - Dihedral; Fac. - faceted; Cort. - Cortical; Prep. - prepared; Punct. - punctiform.

Period Production stages Dihed. Fac. Lineal Flat Cort. Prep. Punct. Total
Final Pleistocene  Core reduction 100% 0% 0% 0% 0% 0% 0% 100%
Final trimming 50% 25% 0% 25% 0% 0% 0% 100%
Early Holocene Core reduction 0% 0% 0% 0% 0% 100% 0% 100%
Final trimming 0% 0% 0% 0% 0% 0% 100% 100%
Middle Holocene  Decortication 0% 0% 0% 50% 0% 0% 50% 100%
Core reduction  10.53% 21.05% 5.26% 47.3%7 0% 5.26% 10.53% 100%
Final trimming 9.3% 9.3% 25.58% 6.98% 2.335 4.65% 41.86% 100%
Late Holocene Decortication 0% 0% 100% 0% 0% 0% 0% 100%
Core reduction  19.23% 15.38% 15.38% 23.08% 0% 15.38% 11.54% 100%
Final trimming  6.19% 11.34% 29.9% 13.40% 1.0%3 5.15% 32.99% 100%

The analyzed sample shows a progressive raise in the exploitation of obsidian throughout
time. During the final Pleistocene, evidence comes only from Unit 5 of C3T1, which is one of
four components dated for this period. Obsidian is more recurrent during the early and middle
Holocene, as all the assemblages have this kind of raw material. Finally, during the late
Holocene, obsidian increases dramatically. Only one archaeological component from this
period has been analyzed so far. If obsidian proportions are also high in other late
occupations, then it is probable that the exploitation of obsidian during this period was more
frequent. In this sense, the late Holocene occupation from C3T1 is currently under study.

Evidence for the exploitation of obsidian during the final Pleistocene and the early
Holocene is scarce in our sites (in the rest of the Central Plateau there seems to be slightly
higher amounts of obsidian remains during the early Holocene) (Aguerre 2003; Cardich &
Flegenheimer 1978; Durén et al. 2003; Franco et al. 2010). Hence, it seems that this raw
material did not play an important role in the technological organization of the societies.
Assemblages are dominated by small and very small flakes, most of them produced during the
final shaping of tools. This might be indicating that tools either finished or in the last stages of
their manufacture were brought to the sites. This pattern coincides with what has been
observed regionally: the finding of obsidian projectile points (Aguerre 2003; Cardich &
Flegenheimer 1978; Hermo & Miotti 2010) which would have been acquired by exchange
and brought to the sites already made (Hermo & Miotti 2010). Our studies in the area show
that the preparation of cores and the production of blanks in local raw materials were
performed mainly at the quarries while the final stages of tool manufacture were performed at
sheltered sites (Cueto 2015: 187, 191; Frank 2011: 67-85; Paunero & Castro 2001; Skarbun
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2011: 207-208; Skarbun & Frank 2011). With regards to obsidian, it is necessary to examine
if this pattern corresponds to the fact that tools were brought already manufactured from the
source area or if, instead, this is evidence of a local structuration of space. If the latter was the
case, then nodules or cores could have been brought to these localities which were then
knapped in different spaces before being entered to caves and rock-shelters were the final
stages of tool production took place.

In the middle Holocene, even though obsidian remains in the analyzed sites are still
scarce, they are slightly more abundant than in previous periods, showing that it was more
exploited. This coincides with regional observations (Crivelli Montero 1976-1980; Hermo
2008: 89-120, 444; Hermo & Miotti 2010). It takes place in a context which has been
associated by certain authors with a demographic raise and other social changes (Hermo
2008: 110; Miotti 2006) and which in general shows more intensive lithic production.
Therefore, we can begin to define some trends in order to discuss the way in which the raw
material was brought to the Central Plateau and how it was exploited.

Production sequences at the habitation sites from Middle Holocene are characterized by
the development of the final stages but also include some decortication tasks. This is similar
to what has been identified regionally (Crivelli Montero 1976-1980; Hermo 2008: 89-120;
Hermo & Miotti 2010). There is more cortex in the obsidian remains from the Middle
Holocene than in the debitage from the other periods. This might be showing that some
nodules or cores with cortex were brought to the sites. If we take into consideration the fact
that the size of decortication and core reduction debitage is small and very small, then it is
possible to state that the stones taken to the sites were small or, at the most, medium-sized.
During the production of blanks a significant amount of blade-like artifacts (blades, bladelets
and long flakes) were knapped. The presence of this type of debitage is not an isolated
phenomenon. Similar trends have been observed for the production of blanks in several raw
materials in the region (Castro 1994: 237-256; Crivelli Montero 1976-1980; Duran 1987;
Hermo 2008: 316, 404-408, 417; Paunero et al. 2007a, among others). Only the scarce
evidence of bipolar percussion seems to differentiate the production of obsidian from the
trends recorded for local lithologies.

The final stages of manufacture in obsidian included mainly the marginal shaping of
edges, but also in a lesser extent reflaking and bifacial thinning, which would involve more
work. Therefore, the pattern of edge shaping is similar to the one identified for local raw
materials for the same sites in terms of work investment and technical procedures (Frank
2015; Iparraguirre & Cueto 2015; Paunero et al. 2007a; Skarbun 2009; 2011). In turn, the
abundance of bladelets among the final shaping products, together with the high proportion of
punctiform and lineal platforms, could be an indication of a more intensive use of pressure in
obsidian that in local raw materials for this last stage (local resources show very few bladelets
and abundance of flat platforms) (see Skarbun 2011: 108-188). Finally, there is evidence
indicating that edge resharpening was performed with this raw material, as well as with local
resources.

Two obsidian tools were recovered from two of the four analyzed occupations. During
this time period the frequency of tools made with local raw materials and discarded at the
sites clearly exceeds those found for previous moments. In this context, we consider that the
amount of obsidian tools found is low. Probably, tools made or resharpened at the sites were
discarded in or taken to other spaces. On the other hand, according to Hermo & Miotti (2010)
some debitage without secondary shaping could be actually used artifacts; these authors
believe that this would be a distinctive trait of this raw material. However, we must note that
this treatment, if it actually took place, is not an exclusive characteristic of obsidian. On the
contrary it is a feature shared with local resources. According to functional analysis natural
edges from blades and flakes were used in many sites such as unit 4 from C3T1 and the
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contemporary occupation from site Cueva 13 from Los Toldos (Castro 1994: 299-307;
Paunero et al. 2007a).

As we stated before, during the late Holocene there is a greater amount of obsidian in the
assemblage. The great amount of debitage without cortex supports the idea that scarce
decortication activities took place at the sites. However, and similarly to the previous period,
there is evidence that, at least some obsidian nodules or cores with cortex were brought to the
area. The majority of the obsidian stones brought to the area must have been small. However,
there is at least one complete flake and a bifacial point of medium size. This means that
medium-sized or bigger elements were transported sometimes. In this sense, there are some
similarities with the assemblages from Costa Norte. For instance, in Costa Norte a very small
core with cortex was found and most of the flakes were small (Ambrustolo et al. 2012).

Most of the manufacture activities performed with obsidian relate to the production of
blanks and the final shaping of tools. In Costa Norte, neighbour to the Central Plateau, on the
contrary, blank production and decortication dominate and as a consequence there is a higher
amount of cortex in the remains (Ambrustolo et al. 2012). In CDML, flakes were generated
during the reduction of cores and the production of blanks. Blade-like debitage (blades,
bladelets and long flakes) was also manufactured, but not as frequent as during the middle
Holocene. This kind of remain decreased in 50% when compared to the previous period. On
the other hand, the different types of flakes have similar proportions when compared to local
resources (Skarbun 2011: 108-188).

Tasks related to the marginal trimming of the edges predominated for the final shaping of
the tools. However, as in the middle Holocene, there is also evidence of reflaking and bifacial
thinning. This hints at the local production of the bifacial projectile points found at the site.
Among these products, there are a series of bladelets and some other remains which have
punctiform and lineal platforms which could indicate the use of pressure. These attributes are
different to the ones identified in the case of local resources (Skarbun 2011: 108-188),
implying there could have been a difference among raw materials with regards to the
application of this technique. Some similarities can be observed between the local and
regional patterns of obsidian exploitation. In particular, the production of blades, projectile
points and end-scrapers is similar to what has been observed in other sites (Duran 1987;
Hermo & Miotti 2010). The fact that only two projectile points were found in CDM1 and that
they were manufactured in obsidian could show that this raw material was preferred for this
kind of tool. However, our surface records in both localities show abundant evidence of point
production with local stones (Paunero et al. 2010; Paunero et al. 2011).

As a synthesis, results from our work show that the production activities developed with
obsidian in the Mid-Southern part of the Central Plateau of Santa Cruz might differ
throughout time. We propose the existence of two distinct moments. The first moment
includes final Pleistocene and early Holocene occupations. In this moment there was a weak
exploitation of this raw material. Obsidian did not have a significant role in the organization
of technology and it is possible that tools were brought to the sites already manufactured.

The second moment begins during the middle Holocene. A trend towards the increase in
the exploitation of this raw material is recorded, which is distinctive in the late Holocene.
During this moment, the production strategies in obsidian are, in broad terms, similar to those
implemented with local resources. It can therefore be interpreted that the management of
obsidian was incorporated to the routine processes of tool manufacture, which involved
socially shared knowledge and modes of production. Hence, there is no evidence which
would allow us to infer that obsidian had a greater value than local rocks. On the other hand,
although there is not an outstanding differential treatment of this raw material, the strategies
adopted to acquire it are different to those used for local resources. The fact that obsidian
artifacts in different localities from the Central Plateau are less abundant than those made in

Journal of Lithic Studies (2016) vol. 3, nr. 2, p. 209-230 doi:10.2218/jls.v3i2.1402



224 M.E. Cueto et al.

local stones does not rule out the possibility that this raw material could have been obtained
by exchange nor the knowledge about its localization and flaking qualities. Production
sequences for this second moment seem to be reasonably clear, so it does not seem plausible
for us that it reached the area as a consequence of just its eventual management. In this sense,
we believe it is possible that obsidian was acquired during the mobility circuits seasonally or
annually developed, which could be linked to the exchange of other goods, the acquisition of
different materials as well as to diverse kind of meetings which necessarily strengthen social
bonds and the sense of belonging between groups.
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Resumen:

Las localidades arqueoldgicas La Maria y Cerro Tres Tetas se ubican en la Meseta Central de
Santa Cruz, Patagonia Argentina. El sector mencionado presenta abundancia de materias primas de
muy buena calidad para la talla como silex, calcedonia y xilopalo. Estas rocas fueron empleadas
comunmente por los habitantes de la region desde fines del Pleistoceno hasta momentos historicos
recientes. Ademas, en los sitios arqueoldgicos hemos registrado la explotacion de rocas aldctonas en
menor proporcion. Entre ellas, domina la obsidiana que proviene de fuentes situadas a mas de 125 km
de distancia. En este contexto, el uso de esta materia prima debe ser evaluado en términos de aspectos
sociales y simbdlicos.

En este articulo, examinamos las estrategias de abastecimiento y explotacion de la obsidiana
recuperada en los sitios Cerro Tres Tetas 1, Casa del Minero 1, Cueva de La Ventana, La Mesada y
Cueva Tunel. En este sentido llevamos a cabo el analisis tecnomorfolégico de los artefactos de
obsidiana de estos sitios.

Los resultados alcanzados refuerzan la idea del conocimiento y explotacion de la obsidiana de
Pampa del Asador. Se ha registrado un aumento en la explotacién de la obsidiana a través del tiempo,
con un incremento importante hacia el Holoceno tardio. Se han identificado dos grandes momentos en
la explotacion de esta roca a nivel regional. Durante el Pleistoceno final y el Holoceno temprano, la
obsidiana no habria jugado un rol relevante en la organizacion tecnoldgica. Por su parte las secuencias
de produccién se caracterizan probablemente por el ingreso a los sitios de los artefactos ya
manufacturados. Durante el Holoceno medio y tardio se habrian ingresado nddulos y nucleos. Para
este momento las estrategias involucradas en su manufactura concuerdan a grandes rasgos con las
implementadas para las materias primas locales y no exponen elementos que permitan postular la
mayor valorizacién de la obsidiana. Por otra parte tampoco es posible asociar la gestion de esta roca a
una estrategia de explotacion eventual. Consideramos que las sociedades habrian tenido acceso a la
misma en el marco de circuitos de movilidad y contactos intergrupales.

Palabras clave: obsidiana; explotacion; analisis tecnoldgico; Patagonia; Argentina
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