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Abstract:

The Itaparica tradition is a Palaeoindian cultural group identified in northeastern Brazil
throughout the Brazilian Central Plateau. Palaeoindian sites are associated to Itaparica tradition
because of a large presence of limaces - specific unifacial plan-convex scrapers with multiple active
edges. Although some of these artifacts still can be found during the Middle Holocene in the central
region of Brazil, the association of the lithic industries to the Itaparica tradition seems problematic
because of the low frequency of limaces and the general technological changes on the lithic industry
from the Early to Middle Holocene. This article presents a review of the Cérrego do Ouro site (also
known as GO-CP-17) research and the technological features that make the Itaparica tradition
association problematic, such as the rarity of limaces in the region (only one), the lack of Early
Holocene dates, and the lack of similarities with the Serrandpolis region lithic industry.
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1. Introduction

The Corrego do Ouro 19 site, also known as “GO-CP-177, is located near Palestina de
Goiés, Goias state, midwestern Brazil (Figure 1). Palaeoindian sites in this region are usually
associated with the Itaparica tradition because of the large presence of limaces in the lithic
industries. Limaces are specific unifacial scraping tools with multiple active edges, produced
from large flakes with a plan-convex profile and an elongated shape (Fogaca & Lourdeau
2008; Moreno de Sousa 2016). Archaeological sites associated with the Itaparica tradition are
spread throughout northeastern Brazil and the Central Plateau (for examples, see Araujo
2015; Angeles Flores et al. 2016; Calderén 1973; Fogaca 2003; Fogaca & Lourdeau 2008;
Lourdeau 2010, 2012, 2015, 2016; Moreno de Sousa 2014, 2016; Rodet et al. 2011; Schmitz
et al. 1989, 2004). This article presents analytical data concerning the lithic technology at the
Corrego do Ouro 19 site and its problematic association with the Itaparica tradition.
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1.1. History of research at Corrego do Ouro 19

Figure 1. Location of the Palestina de Goias region and the extent of the Itaparica tradition within South

The first research at this location was carried out by Pedro Ignacio Schmitz, between

1979 and 1981, during the Caiap6nia Project, as part of the Goias Archaeological Program. At
that time, all of the archaeological sites found by Schmitz and colleagues were located in
Caiapo6nia city. Since then, modern political borders have changed and all those sites are now
located at within the territory of the city Palestina de Goias. According to Schmitz et al.
(1986), the aim of the Caiapbnia Project was to study rock shelters with paintings and
engravings near the Caiapd River. Schmitz et al. (1986) divided the archaeological sites that
were found into two main groups: the Corrego do Ouro area and the Torres do Rio Bonito
area. This division is not related to any cultural traits but rather by the geographical locations
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where they are concentrated. All sites identified received the same name of the area they
belong to plus a sequential record number. However, all researchers who studied the sites
from this region referred to them using the official code from the Carta Arqueoldgica -
Divisdo Regional para Cadastramento de Sitios Arqueoldgicos de Goiés (in Portuguese:
Archaelogical Letter of the Regional Division for Archaeological Sites Recording of Goias
State) (Melo & Breda 1972). In this sense, Corrego do Ouro 19 was mainly referred to as GO-
CP-17 in past publications. However, in this publication we refer to the site by the official
name registered in the Cadastro Nacional de Sitios Arqueoldgicos (in Portuguese: Brazilian
National Records Database of Archaeological Sites) (SGPA/CNA/IPHAN 1997).

Schmitz et al. (1986) also provided general descriptions of technological features for the
lithic assemblage from the Corrego do Ouro 19 site. According to Schmitz and colleagues,
lithic analysis took the production processes and the use marks more into account than the
morphology of the artifacts. They connected the lithic industry to the Palaeoindian cultural
group known as the Itaparica tradition because of the presence of a limace and other unifacial
plan-convex scrapers as well as because of general technological similarities to the lithic
assemblages identified in the Serrandpolis region by Schmitz et al. (1989), only 200 km
away. It is important to note that no excavations were carried out at that time. Instead, there
was only collecting of surface finds. An area of 486 m2 was delimited for collection control
within each 3 x 3 m square (Figure 2). Schmitz and colleagues also delimited an area for
excavation in another site nearby, known as GO-CP 17a.
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Figure 2. Cérrego do Ouro 19 site delimited area for archaeological vestiges collection during 1979 to 1981.
Modified from the original by Schmitz et al. (1986: 116).

Excavations at the Cérrego do Ouro 19 site were carried out by Sibeli Viana from 2007
to 2009, with the objectives of increasing the lithic material sample for analysis,
understanding stratigraphy and site formation, and collecting dating samples (Viana 2010).
Unfortunately, Viana’s research only succeeded in increasing the lithics sample. Viana (2010)
described the new collecting system as “total collecting” as opposed to “tendentious
collecting” where just the surface materials were collected. After all of the stages of tool
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productions were identified among the collected lithic materials, (Viana 2010) considered the
site to be a lithics workshop. For the excavation, a new delimitation of 64 m2 was made, with
2 x 2 squares (Figure 3). The new delimitation did not follow the same delimitation made by
Schmitz et al. (1986). Viana (2010) justifies that the previous reference points could not be
located, since the previous research possibly did not use precision tools for this, and also
because there were new goals for the new project. Only 7 out of the 16 squares were
excavated. The excavation only reached a 20 cm depth. According to Viana (2010), the
proximity of the site to another site nearby, known as Cérrego do Ouro 20 (also known as site
GO-CP-17a), and the similarity of the artifacts allow them both to be considered as the same
site. Viana does not associate the site to the Itaparica tradition.

NBW1C |[NBW1D |[NBW2C |[NBW2D
NBW1 A | NBWI1B | NBW2A |NBW2B
NAW1 C |[NAW1D | NAW2C |NAW2D
NAW1 A [NAW1B |[NAW2 A |NAW2 B

Figure 3. The delimited area of the Corrego do Ouro 19 site for archaeological excavation from 2007 to 2009.
Only grey squares were excavated. Modified from the original by Viana (2010: 25).

During Viana’s project, Borges (2009) and Moreno de Sousa (2010) carried out
technological analyses of the lithic remains found during excavations. Borges, however,
avoids associating the lithics assemblage with the Itaparica tradition. Borges and Moreno de
Sousa both applied a method based in the operatory chain notion proposed by Mauss (1936)
and Leroi-Gourhan (1965), as well as the notions of lithic technological features of Inizan et
al. (1995), the notion of techno-functional units (UTFs) of Boéda (1997), and the basic
procedures of technical drawing of Dauvois (1976). In this sense, the technological features
were useful for the identification of production stages (debitage, reduction and retouch), and
for understanding the diachronic organization of the negatives likewise. The transformative
UTFs (or “active edges”) were also identified based on technological features patterns.

In a more recent study, Borges & Viana (2014) describe the technological features and
production stages of only two unifacial plan-convex scrapers from Corrego do Ouro 19,
including the single limace found. Finally, Viana et al. (2016) provide a general technological
description for the lithic remains previously collected by Schmitz and his colleagues from
1979 to 1981 at the Cdrrego do Ouro 18 and Cérrego do Ouro 19 sites. In those both
publications the authors reaffirm that the site is not associated with the Itaparica tradition.
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1.2. Context

Corrego do Ouro 19 is located close to small rock shelters (no higher than 1 m) with
rock paintings and engravings. It is an open-air site, and the archaeological material appears
in a sediment layer abundant in quartzite pebbles and small cobbles. This layer is just above
the local granite formation, in addition to the sandstone formation of the region, the same one
in which the regional rock shelters occur, and was formed over the granite. In this case, it is
clear that some event eroded the sandstone at the area of the site and deposited the sediment
with quartzite pebbles. It is also important to note that some of the same type of pebbles were
identified inside the nearby sandstone outcrops (in small rock shelters). Viana (2010) also
points out that the site suffers from pluvial erosion.

The main vegetation at this location is that of the typical cerrado (Brazilian savannah),
and the area is now used for cattle grazing. Viana (2010) did not provide stratigraphic
information. According to the author, the sediment in the archaeological levels is confusing,
and the refitting of lithic remains from different levels could indicate an intense occupation or
anthropic disturbance of the sediment.

Although dates have never been provided for the site, dates for other sites in the region
have. During Viana’s research, only one date sample was collected, coming from the Corrego
do Ouro 18 (a.k.a. GO-CP-16) site. All the other samples were taken during Schmitz’
research. All dates correspond to the period between the Middle and Late Holocene (Table 1).
No ceramics were found on the levels older than 1,200 BP in the region. As well, some sites
that are younger than 1,200 BP do not present ceramics either. In this sense, Cérrego do Ouro
19 is probably no older than 5,436 cal. BP nor younger than 551 cal. BP.

Table 1. Radiocarbon dates from Palestina de Goiés region archaeological sites according to Schmitz (1977),
Schmitz et al. (1986), SGPA/CAN/IPHAN (1997), and Viana (2010). All dates are before present (BP).
(Calibrated dates from CalPal2007_HULU)

Sample code Archaeological Site Level Radiocarbon Date Calibrated date

S1-47239 Cérrego do Ouro 03 (GO-CP-05) 20-30 cm 580 + 50 594 + 43

- Corrego do Ouro 18 (GO-CP-16) 28 cm 940 + 60 853 + 61
SI-6744 Torres do Rio Bonito 10 (GO-CP-34) 10-20 cm 1,020 + 65 925 + 82
SI-6742 Cérrego do Ouro 04 (GO-CP-06) 05-15cm 1,020 + 40 938 + 31
SI1-6745 Torres do Rio Bonito 08 (GO-CP-32) 20-30 cm 1,200 + 65 1,134 + 86
SI-6740 Cérrego do Ouro 03 (GO-CP-05) 40-50 cm 2,920+ 75 3,086 + 112
SI-6741 Corrego do Ouro 03 (GO-CP-05) 60-70 cm 4,100 £ 65 4,653 £ 121
SI1-6743 Cérrego do Ouro 18 (GO-CP-16) 40-50 cm 4,455 + 115 4,623 + 157

2. The lithics data

Table 2 shows the quantification of lithic remains categories that were identified by
Schmitz et al. (1986) after surface collecting, and the ones identified in this study after
excavations carried out by Viana (2010).
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Table 2. Lithic categories and quantification from the Cérrego do Ouro 19 site from each research project.

Category Schmitz’s project Viana’s project

Debitage flakes 51

Reduction flakes 101
Retouch flakes 230 79

Anvil support flakes 103

Undefined flakes 160

Detritus 1169 304
Cores 398 25

Tools 22 156

Tools fragments - 14
Hammer stone 13 17
Anvil stone 1 -
Hammer or anvil stone 1 -

Total 1529 1012

The category detritus is related to lithic remains without platform, bulb, or any feature
that could be technologically analyzed.

The main raw material in the assemblage is quartzite (83%), other types being less
frequent, such as quartz (11%), sandstone (4%) and flint (2%).

Schmitz et al. (1986) also quantified the artifacts and the data presented about their
features was aggregated to other assemblages from sites. These sites were identified as “fields
of pebbles” by these authors.

3.1. Cores

Schmitz et al. (1986) only provided some measurements for the identified cores from the
fields of pebbles. The variance of those measurements is shown at Table 3.

Table 3. Technological feature tendencies for lithic cores found at the Cérrego do Ouro 19 site, according to data
provided by Schmitz et al. (1986).

Technological features Cores (n=12)

Length 40-150 mm
Width 30-110 mm
Thickness 20-70 mm

Borges (2009) has identified 24 cores but only analyzed 20, since the others were broken.
The author divided the cores into four categories, according to their technological features. No
formal cores (e.g., blade, discoid, pyramidal) were identified in the assemblage. Besides the
presence of signs of the slicing debitage method which has been identified on flakes, no core
related to this method was identified. Core technological features provided by Borges (2009)
are shown at Table 4.
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Table 4. Technological feature tendencies for lithic cores found at the Corrego do Ouro 19 site, according to data
provided by Borges (2009).

Anvil support
Technological features Cate%"ry ! Cate%"ry 2 Categ_ory 3 method category

(n=4) (n=9) (n=6) (n=1)

Raw material Quartzite Quartzite Quartzite Quartz

Length 51-86 mm 32-74 mm 43-76 mm 61 mm

Width 55-102 mm 49-101 mm 50-98 mm 47 mm

Thickness 36-56 mm 34-100 mm 31-73 mm 36 mm
Number of blank negatives 1 1 1-3 -
Negatives length 24-34 mm 30-70 mm - -
Negatives width 30-45 mm 25-50 mm - -
Negative angle 90-100° 90-115° 95-115° -

Viana et al. (2016) interpret that these cores were tested by technical methods that do not
predict initial configuration. In these cases, debitage was made by taking advantage of the
core’s natural features.

One other core was identified by Moreno de Sousa (2010) from the NBW1 excavation
unit (Figure 4). This core is 130 mm long, 90 mm wide and 62 mm thick. There are at least 8
blank negatives in this core, that vary 25-75 mm long and 25-55 mm wide, and the identified
angles being 90-110°.

Figure 4. Example of a core from the Cérrego do Ouro 19 site, made from a quartzite cobble. Drawing by Jodo
Carlos Moreno de Sousa.
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3.2. Flakes

Schmitz et al. (1986) did not identify flakes based on production stage categories.
Instead, flakes were divided into categories related to the presence of cortex. Their
technological features are provided in Table 5.

Table 5. Technological feature tendencies for lithic flakes found in the “fields of pebbles” in Palestina de Goias
region, according to data provided by Schmitz et al. (1986).

Technological features Cortical flakes (n=20) Non cortical flakes (n=25)
Raw material 25-99 mm 15-78 mm
Mean length 15-71 mm 09-65 mm
Mean width 05-30 mm 01-23 mm
Platform type Flat Flat
Platform thickness - -
Platform angle 100-120° 100-120°
Flake form Undefined Undefined
Flake side view Plano-convex Plano-convex
Number of upper face negatives 1-4 -

Borges (2009) and Moreno de Sousa (2010) identified and provided technological
feature information about them (Table 6). Flakes that were identified as products of anvil
support flaking (n = 103) were not analyzed by the authors, since their technological features
are not predetermined by that method. However, both authors provide technological feature
data on a specific category of debitage flakes, identified as products of the “slicing” method
(“fatiagem ”, in Portuguese) (Table 6).

Although the slicing method is frequently mentioned in Brazilian archaeological
publications (for examples, see: Alves 2010; Rodet et al. 2007; Viana 2005), there is no
consensus on the definition of the term. This is mainly because similar methods have been
identified by the same name in different regions, without taking into account its technological
variability. In a general way, the slicing method would be a debitage method for removing
flakes from elongated pieces of raw material (for example, pebbles, cobbles, crystals, etc.)
from one extremity to the other.

Borges (2009) and Moreno de Sousa (2010) also identified some of the debitage flakes
as unused blanks - flakes with similar technological features to the tools, but that have not
been modified by reduction and retouch nor been used. The technological features of debitage
flakes, as well as those of reduction and retouch flakes, provided by the authors were
aggregated since both authors applied the same analysis method (Table 6).
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Table 6. Technological feature tendencies for lithic flakes found at the Cdrrego do Ouro 19 site, according to
data provided by Borges (2009) and Moreno de Sousa (2010).

Technological features Slicing flakes Blank flakes Reduction Retouch Ur}(lj;::er;ed
g (n=28) (n=23) (n=101) (n=79) (12160)
Mean length 37 mm 59 mm 27 mm 15 mm 30 mm
Mean width 33 mm 50 mm 28 mm 17 mm 30 mm
Mean thickness 11 mm 18 mm 8 mm 4 mm 10 mm
. Flat
Platform type Cortical - Flat Linear flat
Mean platform angle 110° - 91° 73° -

Concave Flat Flat

Flake side view - - Concave Concave
Flat : ;
Helical Helical
Horizontal Square
Flake form Horizontal blade Diverse Diverse Triangle
blade
Blade
Number of upper face i i >4 2-3 Diverse
negatives
Organization 01_‘ upper face i Dlve_rse Diverse Diverse Diverse
negatives Cortical

According to Viana et al. (2016), flake features indicate that soft hammer would have
been used for production of some of the tools, especially the unifacial ones. However, no
evidence has been presented.

3.3. Tools

Schmitz et al. (1986) identified five scraper categories, or “groups”, withing the
assemblage of the fields of pebbles. Table 7 shows technological features which they
provided. Schmitz and colleagues also identified two bifacial tools which were reduced,
retouched, or both, approximately 80 mm long, 53 mm wide and 23 mm thick.

Table 7. Technological feature tendencies for lithic tools found in the fields of pebbles in Palestina de Goias
region, according to data provided by Schmitz et al. (1986).

Technological Group 11 Group 111 Group IV Group V
featurgs Group | (n=15) (n:?F:) (n:q) (n:fl) (nzg)
Blank type Flake Flake Anvil support Flake Fragment
Flake fragment  Flake fragment core Flake fragment

Length variance 64-104 mm 63-69 mm 43 mm 50-93 mm 76-82 mm

Width variance 26-56 mm 52-65 mm 28 mm 47-61 mm 48-60 mm

Thickness variance 14-27 mm 18-29 mm 11 mm 17-41 mm 21-24 mm
Section Plan-convex Plan-convex - Diverse -
Shape Elliptic Rectangular - Diverse -

Active edge type Continuous Limited - Diverse Beak form

Schmitz et al. (1986) associate the technological features of the Group | scrapers
category to the Itaparica tradition.

Borges (2009) identified 87, out of the 102 tools, within seven different categories, or
“technotypes”. Technological features of those tools are presented in Table 8.
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Table 8. Technological feature tendencies for lithic tools found at the Cérrego do Ouro 19 site, according to data
provided by Borges (2009).

Technology Tt. 1A Tt. 2 Tt. 3 Tt. 4 Tt.5 Tt. 6 Tt. 7 Tt. 8
features (n=23) (n=13) (n=4) (n=7) (n=10) (n=5) (n=9) (n=6)
Blank types Flflgﬁlj Flake Flake Flake Flake Flake Flake Flake
Mean length 63 mm 55 mm 68 mm 73 mm 73 mm 52 mm 53 mm 69 mm
Mean width 51 mm 48 mm 57 mm 30 mm 72 mm 50 mm 39 mm 37 mm
Mean thickness 47 mm 26 mm 41 mm 23 mm 23 mm 22 mm 13 mm 20 mm
Section shape Square  Trapezium  Triangle Triangle Diverse Diverse Diverse czlri?e;x
. Yes (12) Yes (1)
Reduction No (11) Yes Yes No No No (4) No Yes
Retouch Yes Yes Yes Yes Yes Yes Yes Yes
Active edges 1-4 1-3 2-3 1-2 1-3 1-2 1 2-7
Concave
Concave Straight Concave Concave Concave Concave
Active edge - Serrated Sinuous : Straight Concave  Denticulate Straight
Straight . Straight . . :
shapes Denticulate  Convex Denticulate  Denticulate Straight Convex
Convex - - Notch
Sinuous Point Convex Convex
Convex
Acgr‘]’gelgsge 65-90°  60-90°  65-85°  65-90°  45-90° 65-85° 55-75° 55-90°
. Scraper Scraper Scraper
Function Scraper Scraper Scraper  Scraper Cutter Scraper Cutter Cutter

The other 13 tools analyzed by Borges (2009) were not identified as technotypes since,
according to the author, they could not have their blank types identified.

Moreno de Sousa (2010) identified 54 other tools (Figure 5) in the assemblage. However,
the author did not create categories for them. Instead, the author describes all the 54 tools one
by one. The main technological features of those artifacts are shown in Table 9.
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Table 9. Technological feature tendencies for lithic tools found at the Cérrego do Ouro 19 site, according to data
provided by Moreno de Sousa (2010). Tendency values for length, width and thickness are calculated by mean

and standard variation.

Technological features

Tendency values

Blank types
Length
Width

Thickness

Section shape

Reduction
Retouch
Number of active edges

Active edge shapes

Active edge angles
Function

Flake (64%)
25-76 mm
27-59 mm
08-34 mm

Plan-Convex (29%);
Convex-Convex (25%);
Square (20%);
Trapezoid (16%);
Triangle (10%)

No (70%)

Yes (81%)
One (64%)
Denticulate (26%);
Straight (20%);
Notch (17%);
Convex (17%);
Concave (11%);
Others (9%)
One (64%)
Scrap 70%
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Figure 5. Examples of lithic scrapers from the Cérrego do Ouro 19 site, made from quartzite cobbles. Drawing
by Jodo Carlos Moreno de Sousa.

Both tools described by Viana & Borges (2014), including the limace (Figure 6), were
previously identified by Schmitz et al. (1986) as the Group | scraper category, and by Borges
(2009) as Technotype 8. The limace is made from a quartzite flake, and measures 92 mm
long, 32 mm wide, and 18 mm thick. Information on active edges provided by Borges (2009)
and Viana & Borges (2014) are incongruent, since the former describes in detail seven active
edges, and the latter describe in detail only two active edges on the extremities of the artifact.

Viana et al. (2016) affirm that there are a variety of operatory chains of lithic tool
production identified in the assemblage. However, only three of them are described. The first
is the “asymmetrical technical structure tool production” composed of eight tools; the second
operatory chain is the production of tools by unifacial reduction using a very flat surface for
knapping, and was identified in 9 artifacts including the limace (Figure 6); finally, the third
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operatory chain, identified in 29 tools, is the square (in the original: modular) pebble
reduction.

Figure 6. Limace found at the Cérrego do Ouro 19 site during the 1979-1981 collections. Drawing by Jodo
Carlos Moreno de Sousa.

3.4. Hammer and anvil stones

According to Schmitz et al. (1986), hammer stones were identified as local pebbles and
cobbles with percussion marks. Some of those hammers also presented marks of anvil
percussion. Hammer and hammer-anvil stone features provided by the authors are shown in
Table 10.

Table 10. Technological feature tendencies for hammer and hammer-anvil stones found in the fields of pebbles
in Palestina de Goids region, according to data provided by Schmitz et al. (1986).
Artifacts features Hammer stones Hammer-anvil stones

Length 40-180 mm 60-100 mm
Width 30-100 mm 50-100 mm
Thickness Non provided 35-80 mm
Round
Shapes Elliptical Round and flat

Using the same methods, Borges (2009) identified 10 hammer stones and provided their
size and weight measurements. In the same way, Moreno de Sousa (2010) identified 7 other
hammer or anvil stones (Figure 7), and also provided the same measurements. The tendencies
of those measurements are shown at Table 11.
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Table 11. Measurement tendencies for hammer or anvil stones found at the Cérrego do Ouro 19 site, according
to data provided by Borges (2009) and Moreno de Sousa (2010). Tendency values are calculated by mean and
standard variation.

Avrtifacts features Tendency values

Length 40-87 mm
Width 33-64 mm
Thickness 21-44 mm
Mass 12-428 g

s <
Figure 7. Examples of hammer or anvil stones from the Cérrego do Ouro site, made from quartzite cobbles and
pebbles. Drawing by Jodo Carlos Moreno de Sousa.

b2
=

i i

Both Borges (2009) and Moreno de Sousa (2010) point out that some of those artifacts
exhibit red and yellow pigment in the same areas which show percussion marks.

4. Discussion

The cores present all similar features. Although Borges (2009) divided them into
categories of complexity levels, the main difference could be just the amount of blanks that
have been removed from them according to what the natural structure and volume for the
pebbles and cobbles provided. In this sense, all cores could be aggregated at the same
category, since the debitage method is similar on all of them. The only exceptions would be
the single core made by anvil support method. As it was said before, although the slicing
method was identified on the flakes, the cores related to it were not. The single new core
identified by Moreno de Sousa (2010), besides being bigger than the other ones, still presents
technological features that are similar to the ones identified by Borges (2009).

No differences could be identified among the flakes, according to Schmitz et al. (1986)
results. The flake analyses carried out by Borges (2009) and Moreno de Sousa (2010), despite
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providing more specific data, still lacks further information on technological features for
comparison with other Itaparica tradition assemblages. The data provided does not seem to be
similar to the one provided by Moreno de Sousa’s (2016) analysis of flakes from the
Serranoplis region.

The tools categories provided by Schmitz et al. (1986) are unclear regarding the features
that define each “group”. It seems that only form, shape and size are relevant to determining
the categories. The same problem affects Borges’ (2009) categories, which seem to be mainly
determined by tool cross-section shape. The descriptions of Viana & Borges (2014) and Viana
et al. (2016) for some tools are also problematic in that they are inconsistent with categories
created by previous authors and because only three of the supposedly identified categories are
described. In contrast to these authors, Moreno de Sousa (2010) did not identify tool
categories by specific features, since the tools do not seem to present different technological
tendencies to different types of tools. In fact, the main differences are those related to the
original size and shape of the pebbles and cobbles modified into tools. In this sense, it is
possible to affirm that the tools identified at Cérrego do Ouro 19 do not correspond to the
same ones identified in the Serrandpolis region by Lourdeau (2010; 2012; 2015; 2016) and
Moreno de Sousa (2014; 2016), except for the single limace found in the region (Figure 6).
According to Viana et al. (2016), the unifacial tool production would confirm the
correspondence of the Serrandpolis region lithic industry with the Palestina de Goias region
lithic industry, but no evidence is provided.

Hammer stones and anvil stones do not seem to present any standard characteristics,
except that they seem to be local and some of them might have also been used to prepare rock
painting pigments, since some of them present red and yellow pigmentation in modified areas.

Schmitz et al. (1986) identify Corrego do Ouro 19 as a source of raw material and a
lithics workshop. Borges (2009), Viana (2010) and Viana & Borges (2014) reached the same
conclusions. However, those descriptions of the site may contain within them a more complex
system of activities at the site. Viana et al. (2016) consider evidence that suggests other
activities than only lithic tool production in the area. It is also clear that the location is indeed
a good source of raw material, since there is an abundance of pebbles and cobbles in the area.
It is also clear that all the stages of lithic tool production can be identified at the site. The
frequency of tools in comparison to the total assemblage (17%) is very high, contrasted with
other lithics workshops associated with the Itaparica tradition where this frequency is very
low. At the Gruta das Araras site, Serrandpolis region, for example, this frequency is 0.15%
(Moreno de Sousa 2016).

Although Schmitz et al. (1986) associate Corrego do Ouro 19 with the Itaparica tradition,
mainly because of the unifacial plano-convex scrapers, they note that sites related to this
cultural unit usually present dates older than those from the Palestina de Goiés region. The
studies of Borges (2009), Viana (2010), Viana & Borges (2014) and Viana et al. (2016) do
not associate the site or its artifacts to any cultural unit. Those studies were focused on
describing technological and functional aspects of the artifacts. However, those authors also
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identify technological similarities between the Cérrego do Ouro 19 limace and the Itaparica
tradition artifacts found in the Serranopolis region, 200 km away (for examples, see:
Lourdeau 2010, 2012, 2015, 2016; Moreno de Sousa 2014, 2016; Schmitz et al. 1989, 2004).

5. Final considerations

The Cdrrego do Ouro 19 site cannot be considered a lithics workshop, since the
frequency of tools in comparison to the total amount of lithic remains is too high. Instead, one
might consider that Cdrrego do Ouro 19 was a location used for specific activities (involving
mainly scraping activities). The fact that all production stages of lithic tools were identified at
the site does not necessarily mean that the area was only used for that. Instead, the tool
production could have been a secondary activity in the area.

The association of Cérrego do Ouro 19 with the Itaparica tradition is problematic, since
the dates for sites in the region are not related to the Early Holocene, and there is only one
limace with typical Itaparica tradition technological features. In this sense, two hypotheses
can be considered to explain the presence of the limace in the assemblage. The first would be
that Cdrrego do Ouro 19 dates from Middle Holocene, perhaps older than the radiocarbon
dated sites in the region, and the human groups occupying the region obtained the artifact
from an Itaparica tradition group that still remained in midwestern Brazil until the Middle
Holocene, such as from the sites identified in the Serrandpolis region that still had few
limaces up until the Middle Holocene (Schmitz et al. 1989; 2004). The second hypothesis is
related to technological changes over time, in which the limace is a rare remaining cultural
trait from the regional Palaeoindian period. In any of these cases, it is suggested that some
technological traces from the Early Holocene persisted throughout time although the general
technological features of the lithic industry cannot be identified as belonging to the Itaparica
tradition.

However, more technological studies are necessary in order to understand the lithic
industries of the Palestina de Goias region. For a better understanding of the Coérrego do Ouro
19 site, more excavations are suggested, particularly with application of methods that could
aid in establishing stratigraphy, reaching the lowest levels, and collecting dating samples from
different levels. In this sense, further publications by Viana and colleagues will likely result
from the on-going project (Viana 2015).
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