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Expanding the Scope of Actualistic
Taphonomy in Archaeological Research

Karen Borrazzo

Abstract This chapter presents the application of actualistic taphonomy to the study
of one of the inorganic remains produced by hominins since 3 million year BP
up to historical times: lithic artifacts. As rocks are among the most durable raw
materials employed by modern humans and their ancestors, differential preservation
has conferred a leading role in archaeological research upon lithic artifacts. Indeed,
lithics—flaked artifacts in particular—are the proxy for culture or anthropic presence
most commonly used by scholars all over the world. This artifact-human relation-
ship promoted actualistic research on flintknapping in archaeology but no similar
effort was devoted to assessing alternative non-cultural (i.e. taphonomic) sources
for flaked stone objects. Even though actualistic studies have already shown that
taphonomic processes may produce lithic pseudomorphs, this fact is only rarely con-
sidered in archaeological practice and research design. Furthermore, it is commonly
assumed that human products are different enough from any natural specimen to be
detected by lithic analysts. However, the current lack of knowledge on non-cultural
flaking processes and their byproducts prevents their identification in the archaeo-
logical record, thus undermining the accuracy and reliability of archaeological inter-
pretations. This paper illustrates the contribution of actualistic taphonomy to study
the inorganic remains of the archaeological record and its critical role in assessing
the cultural versus natural origin of lithic specimens in Fuego-Patagonia (South
America).Naturalistic and experimental research on rockfall and trampling presented
here suggests that the effects of these taphonomic processes result in pseudoartifacts
that progressively incorporate to the regional archaeological record.
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12.1 Introduction

Although the study of the fossil record nowadays encompasses dealing with numer-
ous topics and methods to understand the history of its formation, taphonomy is
unquestioningly a mandatory constituent of any paleo-research (e.g. Behrensmeyer
et al. 1992; Behrensmeyer et al. 2000; Kowalewski and Labarbera 2004; Domínguez-
Rodrigo et al. 2011). In archaeology, there is currently a general agreement among
scholars dealing with a zooarchaeological and bioanthropological record on the
necessity and benefits of incorporating taphonomyas a regular component of research
(Gifford 1981, Lyman 1994; Pobiner and Brown 2005; Gutiérrez et al. 2007). More
recently, several researchers highlighted the contribution of a taphonomic perspec-
tive to the study of other archaeological remains (Hiscock 1985; Valin et al. 2001;
Barton et al. 2002; Borrazzo 2006; Mallol and Bertran 2010; Thiébaut et al. 2010;
Domínguez-Rodrigo et al. 2011; Borrazzo and Weitzel 2014; Yeshurun et al. 2014,
among others). Thus, theoretical and methodological approaches of taphonomy are
becoming progressively (and decidedly) an integral part of archaeological research
on the formation history of all the components of the record.AsBorrero put it, archae-
ology should pursue an unrestricted or multi-service taphonomy to benefit from the
integration (comparison and contrast) of taphonomic signatures on different types of
remains (Borrero 2011, 2014).

In archaeology as in paleontology, actualistic research focuses on the study of
present-day patterns and processes in contemporary settings to learn about the rela-
tionship between processes and effects. These lessons from the present aid and guide
the interpretations of fossil data on the unobservable past processes that formed the
historical records (Binford 1977, 1981; Behrensmeyer and Kidwell 1985; Gifford-
Gonzalez 1989; Kowalewski 1999; Kowalewski and Labarbera 2004; Pobiner and
Brown 2005). However, the recent character of present-day observations may limit
their relevance to explain some features of the fossil record (Kowalewski 1999).
Nevertheless, actualistic approach is always informative since it provides access to
material situations in which the linkage between the responsible actor (taphonomic
agent) and a trace (taphonomic effect) is unequivocal (Marean 1995; Pobiner and
Brown 2005; Lin et al. 2017). The material expectations of models and hypothesis
derived from actualistic research can be tested against the fossil record; differences
and similarities emerging from the comparison of fossil data against expectations
may suggest future directions of research (Lin et al. 2017).

The protocol outlined by Marean (1995) has been widely adopted as a general
model for actualistic taphonomy in archaeology (e.g. Pobiner and Brown 2005;
Álvarez and Alunni 2017). He differentiates two components in actualistic research:
naturalistic and experimental studies. The former includes the direct observations of
natural situations and sets the agenda for experiments; the latter improves the knowl-
edge of trace-actor linkage as the analyst controls some parameters of the process
(Marean 1995). Kowalewski and Labarbera (2004) make further distinction within
actualistic research by identifying three strategies to acquire data, an observational
approach (direct field observation and sample collection in modern settings) and
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two experimental approaches (field experiments and data collected in laboratory set-
tings). According to Lin et al. (2017), experimental processes in archaeology include
pilot studies and second-generation experiments. While the former detects potential
material relationships, the latter verify the existence of those linkages by following
a protocol to ensure repeatability and allow quantifiable results (Lin et al. 2017).

Due to the increasing recognition of the key role of taphonomy in the study of
fossil records and the regional availability of “natural taphonomic laboratories”,
actualistic taphonomy has experienced a significant growth and diversification in
South America (Ritter et al. 2016). In spite of the large contribution of actualistic
taphonomy to archaeological research in the region (e.g. Cruz 2007; Gutiérrez et al.
2007; Massigoge and González 2012; Álvarez and Alunni 2017), its application to
the study of lithicartifacts—usually the most frequent remains in the record—is still
scarce (Borrazzo 2011a, 2013; Balirán 2014; Weitzel et al. 2014; Méndez Muñoz
2015; Carranza 2017; Carranza Elola and Méndez 2017).

This chapter aims to illustrate the contributions of expanding the scope of
actualistic taphonomy into current topics of South American archaeology. It
presents an actualistic research—that includes both naturalistic and experimental
studies—focused on the taphonomic production of flaked stone objects (named pseu-
doartifacts, mimics or pseudomorphs) and its identification in the archaeological
record. More specifically, the research summarized in this paper aims for contribut-
ing to two topics in archaeology. Firstly, while the early concern with the recogni-
tion of the complete repertoire of human flaked artifacts has prompted systematic
archaeological and actualistic research in flintknapping (e.g. Johnson et al. 1978 and
references therein) no comparable effort was devoted to natural or accidental flaking
process (but see Warren 1914; Mason 1965; Nash 1993; Hosfield and Chambers
2003; Lopinot and Ray 2007; Demeter et al. 2010; Carranza Elola 2015, among
others). Hence, the uneven knowledge on human and taphonomic flaking processes
and byproducts prevents archaeology from achieving a more comprehensive and
accurate understanding of the patterns displayed by the lithic record. Secondly, pseu-
doartifact is a topic relevant for current discussions in South American archaeology
among which the lack of a taphonomic research program undermines argumentation
(Aschero et al. 2017; Prentiss et al. 2015, 2016; Garvey and Mena 2016; Boëda et al.
2014, 2016; Aimola et al. 2014; Lahaye et al. 2013; Parenti 2015; Fiedel 2017; Fariña
et al. 2014; Suárez et al. 2014; see Borrero 2015, 2016 for further discussion).

The results presented here are part of a larger lithic taphonomy research program
conducted in Fuego-Patagonia (southern South America) for the last 15 years. Here
I focus on the study of Casa de Piedra Roselló (CP), an archaeological site located
in Chubut Province, Argentina (Castro Esnal et al. 2017a, b) (Fig. 12.1). Departing
fromnaturalistic regional observations, two sets of experimental studies using the raw
material available at the sitewere designed to assess the pseudoartifact component (or
local taphonomic background noise, Borrero 2001, 2015). Actualistic data is applied
to the analysis of an archaeological lithic sample collected at CP talus (Fig. 12.1).
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Fig. 12.1 a Location of the study area. b Casa de Piedra Roselló archaeological site and talus
surface survey

12.2 The Role of Actualistic Taphonomy
in the Archaeological Research on Pseudoartifacts

From a geological point of view, artifacts can be defined as a subset of rock fragments
whose morphological properties were transformed by manufacture or human use.
Thus, considering themorphological spectrum representedwithin the rock fragments
universe, artifacts can usually be distinguished from natural clasts by displaying
several unique traits that result from human agency and that are not replicated by
natural or accidental processes (i.e. taphonomic processes). Nevertheless, there exists
a morphological space shared by taphonomic as well as cultural lithic products.
Pseudoartifacts, lithic mimics, or pseudomorphs are the natural lithic pieces that
resemble artifacts (Breuil and Lantier 1965; Haynes 1973; Gillespie et al. 2004),
while geofacts is the term reserved for geogenic mimics.

Among pseudoartifacts, the degree of similarity of their form (i.e. shape and size)
with stone artifacts is also variable. In some cases, their non-cultural origin is easily
established after performing a regular techno-morphological analysis. That is the
case of the fragments produced by thermal fatigue (“cup-like” scars) or haloclasty
(Warren 1914; Barnes 1939; Breuil and Lantier 1965; Andrews et al. 2004). But
still remains a smaller portion of the morphological spectrum that can result either
from cultural or taphonomic processes and that may be not detected by regular
lithic analysis only (e.g. Mason 1965; Nash 1993; Borrazzo 2011b). Furthermore,
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from a technological perspective, the morphology of those pseudoartifacts may be
interpreted as informal tools, by-products of rudimentary, simple technologies or
resulting from the application of an expedient strategy within a context plenty of
lithic raw material (e.g. Chlachula and Le Blanc 1996; Gillespie et al. 2004). Lyman
(1984) addressed similar issues on pseudo-bone tools study.

A detailed examination of the natural and cultural pieces that look identical shows
that, in spite of their different origins, the physical mechanisms operating during
their production are the same: pressure and percussion (Warren 1914; Mason 1965;
Cotterell and Kamminga 1987).

This chapter addresses the study of those common morphologies produced on
stone by percussion and pressure as a result of either cultural or taphonomic pro-
cesses (Barnes 1939; Mason 1965; Duvall and Venner 1979; Gillespie et al. 2004;
Andrefsky 2014; Wiśniewski et al. 2014). I propose that before advancing behav-
ioral interpretations, archaeologists need to undertake the taphonomic study of lithic
assemblages and their context in order to assess the potential contribution of pseu-
doartifacts to the archaeological record (Mason 1965). Indeed, this is especially
important for any archaeological context where raw material is locally available
and not only a requirement for sites exhibiting old dates or exclusively “simple or
expedient technologies”.

Today, several issues condition the advance of pseudomorph research in archaeol-
ogy. Firstly, the available taphonomic frame of reference is too general, ambiguous,
and incomplete. We need detailed information on the effects that different processes
acting upon different raw materials produce (e.g. Nash 1993; Luedtke 1986; Balirán
2014). Secondly, several discussions on pseudoartifacts have stressed the differences
and overlooked the similarities exhibited by naturefacts (e.g. Boëda et al. 2014, 2016;
Prentiss et al. 2015). Also, they have focused on mimics produced by mechanisms
that do not operate in the flintknapping process (such as thermal stress or frost
weathering, Andrews et al. 2004), which are relatively easy to detect with current
lithic analysis protocols because their morphological attributes differ significantly
from those of man-made artifacts. Note that the latter does not include the worri-
some application of authoritarian criteria based on analyst expertise and knapping
skill level to define the anthropogenic or non-anthropogenic origin of lithics (Mason
1965; Garvey and Mena 2016; Prentiss et al. 2016; Lin et al. 2017). Finally, we cur-
rently lack the knowledge on the lithic taphonomic background noise (Borrero 2001,
2015) of each study region, i.e. the aspect of rock fragments resulting from past and
present taphonomic processes operating on locally available lithic raw materials.

Since archaeological knowledge about natural or taphonomic flaking is very lim-
ited, an actualistic taphonomy approach to pseudoartifacts research is adequate to
provide information on the morphological effects of percussion and pressure on
different lithic raw materials under non-technological situations.
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12.3 Case Study

Casa de Piedra Roselló archaeological site (CP) (45.3°S, 71.2°W) is located within
a ravine in the forest-steppe ecotone of Chubut Province (Castro Esnal et al. 2017a,
b) (Argentina, Fig. 12.1a). It consists of three rock shelters (CP1, 2 and 3) eroded in
the ignimbrite of Carrenleufú Formation. The cavities are located ca. 12 m above the
bottom of the gully; both spaces are connected by a ca. 30m long talus whose slope is
0–10° (Fig. 12.1b). The discontinuous vegetation cover of the talus includes bushes
(Berberis sp. and Senecio sp.) and grasses (Festuca sp.). The substrate is fine sediment
with gravel primarily derived from in situ weathering of the ignimbrite outcrop.

Cattle from the Roselló Ranch and wild animals frequent the CP ignimbrite out-
crop looking for shelter. Dung, tracks, footprints, and carcasses record their presence
at the site.

Excavations undertook at the main cave (CP1, Fig. 12.1b) provided evidence for
human occupations between ca. 9000 yr BP and historical times. The stratigraphic
sequence of CP1 has yielded an assemblage of lithic artifacts adequate for the study
of changes and continuities in lithic technology in the area throughout the Holocene
(Castro Esnal et al. 2017a, b).

All layers in CP1 stratigraphy included debris and tools on obsidian—largely
from Pampa del Asador source, 270 km south of the site (Castro Esnal et al. 2017b).
However, the predominant lithic raw material in the stratigraphic sequence since
the early occupations is a local microcrystalline silicate that appears in veins within
the Carrenleufú Formation (Castro Esnal et al. 2017a). Indeed, good flaking quality
veins were observed on blocks as well as the walls of rock shelters 2 and 3 of CP
(Fig. 12.1b). Nevertheless, current information suggests that artifacts made on CP
chert were not deposited beyond the site.

12.4 Materials and Methods

12.4.1 Actualistic Observations

Pseudoartifacts research at Casa de Piedra Roselló implemented the two compo-
nents of actualistic taphonomy. Naturalistic studies consisted of field observations of
archaeological and non-archaeological loci within different geomorphic contexts of
Mendoza, Neuquén, Río Negro, Chubut, Santa Cruz and Tierra del Fuego Provinces
(Argentina) (Borrazzo 2006, 2011a, b, 2016; Borrazzo and Borrero 2015). They also
included the collection of natural specimens to build taphonomic reference assem-
blage. Along with pseudoartifact sampling, this exploration of non-cultural lithic
morphologies offered a general image on the range of taphonomic processes region-
ally available and their effects on different lithic raw materials. It is worth mention-
ing that taphonomic specimens collected for reference fulfilled several requirements
(such as in situ refitting and the presence of detached fragments in anatomical posi-
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tion, Borrazzo 2016). In addition, detailed environmental information on the context
of recovery of each sample was recorded. The information gathered through natu-
ralistic studies guided the subsequent experimental research reported here.

Naturalistic data suggested that rockfall and trampling are two primary tapho-
nomic processes with the energy required to change lithic morphology at a rock
shelter context such as CP. Also, taphonomic specimens collected underscored the
variability displayed by different raw materials subjected to the same taphonomic
process. Departing from these general observations, experimental research was con-
ducted to assess (1) the capacity of rockfall and trampling to produce pseudoartifacts
on local CP chert nodules and, if that was the case, (2) providing a general description
of themorphological attributes exhibited by thosemimics. Together these data would
allowestimating the contributionof taphonomicprocesses to local lithic assemblages.
Overall, experiments seek to improve the accuracy of the link between processes and
their effects on local chert at CP.

12.4.2 Experimental Research

Unlike rockfall effects, the modifications induced by trampling on the archaeological
record are one of the topics more abundantly addressed in formation processes
research (see Eren et al. 2010; Weitzel et al. 2014 and references therein). Notwith-
standing the availability of experimental information on these taphonomic processes
(especially for trampling), the variability recorded on naturalistic regional data
indicated that it is imperative to conduct experiments using local raw materials to
improve the conditions for taphonomic analysis. Therefore, two sets of experiments
were designed to approach the formation processes of lithic assemblages at CP. All
experimental pieces were painted with water-based paint to improve the visibility
of modifications after rockfall and trampling processes in the subsequent analyses
(Fig. 12.2).

In rockfall experiments, natural clasts of chert collected at CP talus (N = 22,
Table 12.1) were deposited on a flat, dry loamy soil and a nodule of the same chert
(initial weight: 222.4 g) was dropped (freefall1 mode of motion, see Dorren 2003)
from 1, 2, and 3 m high. The effects of rockfall impacts were recorded on the spec-
imens deposited on the substrate. The freefalling rock (percussor) used during all
rockfall experimental series was the same because neither its shape nor its weight
underwent significant changes after rockfalls (final weight: 208.7 g). Chert pebbles
and slabs used in the experiment have a fairly fresh surface. They are mostly angular,
spherical to plate-like in shape what agrees with the scarce to no transport suffered
by the nodules derived from in situ weathering.

1Although at least two other modes of motion take place on a talus after freefalling rockfalls
(bouncing and rolling, Dorren 2003), experiments reported here focused on freefalling byproducts.
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Fig. 12.2 Rockfall experiment. a, b Chert nodules before and after their preparation for rockfall
experiments. c–h Specimen number 11 from its preparation and after receiving twelve rockfall
impacts from 1 m high. i Specimen collected in Transect 2 on CP talus surface

Pieces in the 1 m height rockfall were subject to impacts individually until the
specimen broke. As it was almost impossible to hit with the hammer an individual
piece from 2 and 3 m high, pieces were deposited in groups of six and the hammer
was dropped a hundred times per group (only effective hits were counted; when the
hammer did not impact any specimen in the group, the thrown was repeated until it
did).

Tramplingwas performed by a 60 kg individual wearing leather sole shoes. Exper-
imental pieces (N= 42 flakes, Table 12.1) were manufactured by flintknapping from
CP chert nodules. Two plots were set on different substrates: a soft substrate (dry
loamy soil) and a hard substrate (paving stone). Each experiment included four series
of 10 min trampling (between 70 and 80 passes).
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Table 12.1 Descriptive statistics of CP surface sample and experimental materials

CP Surface assemblage Experimental assemblage

Weight (g) Size (mm) Weight (g) Size (mm)

N 151 151 64 64

Min. 0.05 10 0.05 15

Max. 169 80 166.2 75

Sum. 4172.2 6030 1663.4 2270

Mean 27.63046 39.933770 25.99062 35.46875

Std. error 2.799017 1.214325 5.07707 2.26231

Variance 1183.009 222.662300 1649.70600 327.55460

Stand. dev. 34.394900 14.921870 40.61658 18.09847

Median 13.2 40.0 3.3500 30.0

25 prcntil 5.3 30.0 1.0500 20.0

75 prcntil 40.1 50.0 41.6250 50.0

Skewness 2.114434 0.447631 1.85229 0.73236

Kurtosis 4.648714 −0.357027 2.90474 −0.70989

Geom. mean 12.274010 37.071640 5.27611 31.30994

Coeff. var. 124.481800 37.366540 156.27400 51.02652

12.4.3 Archaeological Sample

A surface survey was conducted on the main talus of CP (Fig. 12.1b). It included
six parallel 25 by 5 m transects placed perpendicular to the talus main slope.
Sampling units 1–6 (top to bottom of the slope) recorded variations in slope gradient
(mean transect values: 4, 6, 8, 10, 5 and 0°, respectively). A gravel road separates
transects 5 and 6 from the rest of the units (Fig. 12.1b). The sample obtained
(N = 151, Table 12.1) was analyzed from a taphonomic and technological
perspective (e.g. Borrazzo 2006, 2011a, b).

12.5 Results

12.5.1 Experimental Studies

12.5.1.1 Rockfalls

During the rockfall experiments, freefalls from all three heights produced crushes and
retouches (i.e. small flake removals) on deposited chert pebbles and slabs. Impacts
from 1, 2, and 3 m also detached larger flakes, although they seem to occur more
often in higher rockfalls.
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Table 12.2 Technological
description of rockfall
experimental specimens
larger than 5 mm

Lithic class 1 m 2 m 3 m Total

Debitage 14 25 23 62 (66.67%)

Tools 5 5 0 10 (10.75%)

Cores 1 3 2 6 (6.45%)

Unmodified
pebble/slab

6 5 4 15 (16.13%)

Total 26 38 29 93

Debitage 14 25 23 62

Number of dorsal flake scars

0 9 17 16 42 (67.74%)

1 4 7 7 18 (29.03%)

2 1 0 0 1 (1.61%)

3 0 1 0 1 (1.61%)

Flaked stone tools 5 5 0 10

Tool types (N = 13)

Indet. retouched
edge

3 4 0 7 (58.85%)

Notch 2 0 0 2 (15.39%)

Knife 0 1 0 1 (7.69%)

Denticulate 1 0 0 1 (7.69%)

Sidescraper 0 1 0 1 (7.69%)

Endscraper 1 0 0 1 (7.69%)

Cores 1 3 2 6

Number of blows

1 1 0 0 1 (16.67%)

2 0 2 1 3 (50.00%)

3 0 1 1 2 (33.33%)

Note that the sum of tool types is larger than the count of ‘flaked
stone tools’ because several specimens exhibit more than one tool
type on their edges

After 483 freefalls, the original sample (22 nodules) resulted in 98 specimens.
However, five small flakes (~5 mm) are excluded from the following analysis in
order to maximize the comparability of experimental results with CP talus surface
sample. No specimen smaller than 10 mm was recovered in the surface collection
and its absence may be due to visibility conditions during the survey. Therefore,
the experimental rockfall sample analyzed here onwards is composed of 93 pieces
(Table 12.2). Based on their morphological features, the 16.13% of the experimental
sample remained classified as pebble/slab without artifact attribute after techno-
morphological analysis (Table 12.2).
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Fig. 12.3 Experimental pieces after trampling (a–e) and rockfalls (f–j)

Debitage (flakes, angular shatters, and debris) and tools comprise ca. 80% of the
experimental rockfall sample (Table 12.2; Fig. 12.3). Cores represent 6.45% of the
assemblage. Among debitage, pieces with none to one dorsal flake scar comprise
96.77% of the sample, although specimens without flake removals are the most
frequent (Table 12.2). Only 1 and 2 m high rockfalls produced stone tools, which
are dominated by nonspecific retouched edges (ca. 60%, Table 12.2, Fig. 12.3).
However, several typological groups were recorded (notch, denticulate, knife,
sidescraper and endscraper). Experimental specimens resembling cores exhibit only
a few isolated blows; therefore, no formal core categories were identified in the
experimental sample.

12.5.1.2 Trampling

After trampling experimental flakes, mimics of stone tools were recorded. They
exhibited several techno-typological groups (e.g. Bordes 1961) that include different
kinds of continuous retouched edges, serrated edges, retouched points, notches, and
denticulates.
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Fracture occurrence due to trampling process was high in both plots (55% in
soft and 63.64% in the hard plot). However, the frequency of pseudotools was high
on hard substrate only (45.45%). No pseudotool was identified after trampling in
the soft substrate plot. Even though other experiments have already informed that
flaking and fractures are more common when treadage occurs on a hard substrate
(see Weitzel et al. 2014 and references therein), additional studies are required to
further test our result on soft substrate. The tool types obtained after trampling on the
hard substrate were notches (N = 4), long retouched edges (knife/sidescraper, N =
3) and restricted retouched edges (e.g. cutter, N = 5). Flakes produced by trampling
were small (≤5 mm) and therefore are not considered in subsequent comparative
analyses.

12.5.2 The Analysis of Surface Lithic Assemblage

The spatial distribution of specimens was heterogeneous along the talus sampling
units (Table 12.3), probably due to gravitational and visibility issues that will be
addressed elsewhere. As it was observed in CP stratigraphic sequence, local chert is
themost frequent rawmaterial in the talus surface sample aswell (83.44%).Non-chert
rocks are especially frequent in transect 4 which also offered the largest lithic sample
(Table 12.3). Tools (42%) and debitage (38.46%) are the most represented artifact
classes in the non-chert subset and endscraper is the dominant tool type (54.55%).

Within local chert specimens in the CP talus sample, debitage (flakes, angular
shatters, and debris) and tools are the most represented artifact classes (Table 12.4).
Among the former, pieces with none to two dorsal flake scars comprise ca. 70% of

Table 12.3 Lithic raw material composition of CP talus surface collection

Raw material T1 T2 T3 T4 T5 T6 Total

CP chert 16 17 13 34 29 17 126

Non-local chert 0 0 0 5 1 0 6

Rhyolite 0 0 0 1 2 1 4

Chalcedony 0 0 0 3 1 0 4

Shale 0 1 0 1 0 0 2

Basalt 0 0 0 1 0 0 1

Jasper 0 0 0 1 0 0 1

Obsidian 0 1 0 0 0 0 1

Opal 0 0 0 1 0 0 1

Quartz 0 0 0 1 0 0 1

Ignimbrite bedrock 1 0 0 0 0 0 1

Indet. rock 0 1 0 1 0 1 3

Total 17 20 13 49 33 19 151
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Table 12.4 Technological description of CP chert specimens in talus surface sample

Lithic class T1 T2 T3 T4 T5 T6 Total

Debitage 12 10 8 20 15 7 72 (57.14%)

Tools 3 6 4 7 13 10 43 (34.13%)

Cores 1 1 1 4 1 0 8 (6.35%)

Indet. modified edges 0 0 0 3 0 0 3 (2.38%)

Total 16 17 13 34 29 17 126

Debitage 12 10 8 20 15 7 72

Number of dorsal flake scars

0 2 2 0 4 3 1 12 (16.67%)

1 3 1 1 6 5 2 18 (25.00%)

2 5 1 3 6 4 1 20 (27.78%)

3 1 3 2 0 1 1 8 (11.11%)

4 1 2 2 1 2 0 8 (11.11%)

5 0 1 0 1 0 1 3 (4.17%)

6 0 0 0 0 0 1 1 (1.38%)

Indet 0 0 0 2 0 0 2 (2.78%)

Flaked stone tools 3 6 4 7 13 10 43

Tool type (N = 58)

Sidescraper 0 2 0 1 7 4 14 (24.14%)

Notch 1 2 1 2 3 4 13 (22.42%)

Endscraper 0 2 0 2 2 1 7 (12.07%)

Indet. retouched edges 0 2 0 0 1 3 6 (10.35%)

Knife 1 0 1 1 2 0 5 (8.62%)

Woodscraper 0 0 1 1 2 0 4 (6.90%)

Denticulate 1 0 0 0 1 1 3 (5.17%)

Cutter 0 0 1 0 0 0 1 (1.72%)

Point 0 0 1 0 0 0 1 (1.72%)

RBO (restricted endscraper) 1 0 0 0 0 0 1 (1.72%)

Indet. 2 0 0 0 1 0 3 (5.17%)

Cores 1 1 1 4 1 0 8

Number of blows

1 0 0 0 1 0 0 1 (12.50%)

2 1 0 0 2 0 0 3 (37.5%)

3 0 0 0 0 0 0 0 (0.00%)

4 0 0 1 0 1 0 2 (22.00%)

5 0 0 0 1 0 0 1 (12.50%)

6 0 1 0 0 0 0 1 (12.50%)

Note that the sum of tool types is larger than the count of ‘flaked stone tools’ because several
specimens exhibit more than one tool type on their edges
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Fig. 12.4 Chert specimens collected from the surface of Casa de Piedra Roselló talus. a, bWood-
scraper, note the less weathered flake scar on b. c Endscraper. d Notch. e, i Sidescraper. f, g and
k, l Dorsal and ventral side of flakes. h Core. j Dorsal face of a flake with plunging termination.
m Retouched point

the sample, although specimens with one and two scars are the most frequent. Cores
represent 6.35% of the sample (Fig. 12.4).

12.6 Discussion

The results of rockfall and trampling experiments show that at least two of the
taphonomic processes available at CP may produce pseudoartifacts when act upon
the local chert. Indeed, pseudomorphs obtained in rockfall experiments included
(pseudo) blanks, tools, and cores (Table 12.2) while treadage on chert flakes pro-
duced fundamentally (pseudo) tools. The following sections compare and discuss
the morphological traits of experimental and talus lithic assemblages.
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12.6.1 Debitage

A first issue highlighted by the comparison of data in Tables 12.2 and 12.4 is the
higher number of blows recorded by talus flakes and cores. Rockfall experimental
flakes exhibit lower dorsal scar counts; only the specimens in talus sample recorded
four to six scars. Experimental flakes exhibit smaller values for length (mean: 14.56
vs. 36.18 mm; median: 12.15 vs. 34.75 mm) and width (mean: 16.35 vs. 31.61 mm;
median: 13.75 vs. 30 mm) than complete flakes collected on CP talus surface. Also,
the full range of length and width values recorded on the experimental specimens
are contained within talus sample values.

As Nash (1993) noted, experimental flakes produced by rockfall are relatively
short and wide (see also Luedtke 1986). A comparison of the length/width index val-
ues exhibited by complete flakes from both assemblages suggests that talus flakes are
more elongated (L/Wmean values 1.24 vs. 1.11), but the variance of both populations
are significantly different (f = 26.652, p < .001), being higher in the experimental
assemblage (L/W index values: talus= 0.5–3.5 vs. experimental = 0.4–5). AMann-
Whitney U test shows that there are no statistically significant differences in L/W
median values between the samples (U = 2048, p = .8511).

Experimental flakes exhibit feathered (63.16%), plunging (10.53%), and hinge
(7.02%) terminations. Flakes in talus assemblage also show feathered terminations
as the most frequent type (69.39%), followed by hinge (12.24%), step (12.20%)
and plunging (6.12%) terminations. The high frequency of feathered terminations in
the present experimental sample contrasts with patterns observed in other rockfall
studies (Nash 1993).

Cortical and flat striking platforms are the most frequent types among flakes
of both experimental (61.90 and 28.57%) and talus (35.71 and 35.71%) samples.
Crushed platforms are equally represented within both assemblages (ca. 5%). Dihe-
dral striking platforms show different frequencies in talus and experimental samples:
while they are well represented in the former (16.07%), their presence is scarce in the
latter (2.38%). Filiform platforms are scarce in both talus and rockfall assemblages
(5.36 and 2.38%, respectively).

These results suggest that taphonomic flakes like the ones produced during our
rockfall experiments do not exhibit differential attributes that allow their identifica-
tion within CP talus surface assemblage. Moreover, as it was already pointed out by
other researchers (e.g. Mason 1965; Duvall and Venner 1979), the present study sug-
gests that the differences between experimental and talus flakes are more quantitative
than qualitative in nature. Further contextual studies need to explore the occurrence
of larger and thus heavier freefall rocks at CP as well as if a larger number of rockfall
events may have affected chert nodules deposited at the site. It is worth mentioning
that during the talus survey, the presence of chert nodules and blocks larger than the
ones used in our rockfall experiments were observed, thus suggesting that higher
energy rockfall processes have taken place at the site. Therefore, their frequency and
effects need further consideration.
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12.6.2 Tools

As shown in Figs. 12.2, 12.3 and 12.4, several stone tools collected from the surface
of CP talus display morphologies similar to those exhibited by the experimental
samples after rockfalls and trampling. Indeed, the experiments produced almost all
of the typological groups recorded within talus sample tools (Tables 12.2 and 12.3,
see Sect. 12.5.1.2). It isworthmentioning that no formal tools on chertwere recovered
during the talus survey.

Mean value for tool size is 43 mm (Min.: 20 mm; Max.: 80 mm) in talus sample,
46 mm (Min.: 20 mm;Max.: 60 mm) in rockfall sample, and 26.5 mm (Min.: 20 mm;
Max.: 45 mm) in trampling sample. Tool sizes recorded in trampling experimental
assemblage are statistically different from talus (Mann-Whitney U = 84, p < .01)
and rockfall (Mann-Whitney U= 18.5, p < .01) samples, but no statistical difference
was recorded between rockfall and talus tool sizes (Mann-Whitney U = 202.5,
p = .5607). Mean value for retouched edge angle in talus sample (N = 58 edges)
is 70.8° (Min.: 30°; Max.: 105°), while rockfall sample (N = 13 edges) value is
76.9° (Min.: 45°; Max.: 110°) and trampling sample (N = 12 edges) value is 54.6°
(Min.: 40°; Max.: 75°). Tool angles recorded in trampling experimental assemblage
are statistically different from talus (Mann-Whitney U = 24, p < .01) and rockfall
(Mann-Whitney U= 107, p < .01) samples, but no statistical difference was recorded
between rockfall and talus tool angles (Mann-Whitney U= 314.5, p= .2744). Thus,
talus and rockfall sample exhibit virtually identical mean values for tool size and
retouched edge angle. Differences exhibited by trampling specimens are probably
due to the small size of the blanks (flakes) used in the experiment.

It should be considered that the current and past presence of larger trampling
agent at CP, such as guanaco (Lama guanicoe) and puma (Felis concolor), as well
as introduced European livestock (cattle, sheep, and horses) indicates that trampling
experimental results should be considered minimum values for the expected effects
of local larger trampling agents.

12.6.3 Cores

The relative frequency of ‘cores’ is virtually identical in both experimental and talus
samples (6.45 vs. 6.35%, Tables 12.2 and 12.4). Mean number of blows recorded on
specimens from surface assemblage is larger than values exhibited by experimental
pieces that resemble cores (3.7 vs. 2.2 blows per piece). However, as the rockfall
rate averaged by CP talus surface sample is unknown, this difference between the
assemblages may be indicating that the number of experimental rockfall events was
below the mean number of impacts the specimens from talus collection experienced
in average throughout their depositional history. A comparison of flake scars length
on cores fromboth assemblages shows no statistically significant differences between
their medians (Mann-Whitney U = 29, p = .724); however, flake scar width means
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are statistically different between the talus and experimental core samples (Mann-
Whitney U = 11.5, p = .034). This latter result together with data provided by
L/W rate on complete flakes suggests that talus assemblage averages conditions not
present in the experiments conducted so far.

In sum, this research shows that taphonomic processes produce lithic specimens
indistinguishable from artifacts. The comparison of experimental rockfall assem-
blagewith specimens collected atCP talus highlighted the existence ofmorphological
similarities suggesting that lithic assemblages from CP may include a taphonomic
component (pseudoartifact) as well. As Mason (1965) earlier observation made it
clear, an evaluation on the genesis of fractured stone can detect quantitative dif-
ferences between natural versus artificial objects if it is conducted in an aggregate
manner, that is to say, if both natural and artificial objects are considered as groups
and not as single specimens. Moreover, “Simple examination of isolated specimens
on the bases of personal opinion is unlikely to give a valid conclusion. Each object
should be considered in terms of its context and as part of a series large enough
for random or deliberate agencies to express themselves in comparison with all the
relevant natural fractures” (Mason 1965: 3).

Current experimental data suggests that flakes equal or smaller than 30 mm in
length and 54 mm in width, with three or less dorsal flake scars and cortical, flat,
dihedral, filiform or crushed platform are likely to be produced by ~200 g freefalling
rocks. When we apply these criteria to assess the potential taphonomic contribution
to CP talus debitage sample, we find that only 21 out of 66 complete chert flakes can
be disregarded as unlikely taphonomic specimens.

12.7 Conclusions

This chapter explored the potential effect of two taphonomic processes (rockfall
and trampling) in the formation (and transformation) of the lithic record of Casa de
Piedra Roselló archaeological site, a complex of rock shelters located in Patagonia
(SouthAmérica) with evidence of hunter-gatherer occupations since EarlyHolocene.
Chert of good flaking quality is available at the geological formation where the rock
shelters were formed and human groups used that raw material during the entire
occupation span. Rockfall on chert pebbles and slabs takes place inside the shelters
and on the talus as fragments removed from inner walls or outer cliff faces due
to weathering fall downslope. The second process explored here was trampling,
which is probably the ubiquitous taphonomic process for Fuego-Patagonian surface
assemblages (Balirán 2014; Weitzel et al. 2014).

Considering that the two taphonomic processes explore here have been operating
at the site since before the arrival of humans, I conclude that at least special attention
should be given to the analysis of those pieces manufactured on local chert at Casa
de Piedra Roselló. Moreover, the results presented emphasize the need for further
experiments with larger samples adequate for statistical analysis in order to test
and expand the pool of patterns recorded here. Field experiments (Kowalewski and
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Labarbera 2004) at CP and second generation experiments (Lin et al. 2017) emerge
as mandatory next steps in our taphonomy actualistic research.

In addition, this Patagonian case study shows that the application of a taphonomic
perspective to the analysis of lithic assemblages is always informative even though
unequivocal evidences of human agency are present at the archaeological contexts
under study. In the latter case, this will allow assessing the human and taphonomic
contributions to the lithic record. Consequently, a general outline in pseudoartifact
research is needed to evaluate the taphonomic component within any lithic assem-
blage. Based on the present study, several of its primary constituents and aims can
be advanced. First, research should focus on characterizing the natural availability of
the lithic raw materials represented in the assemblage under study and the regional
taphonomic background noise. Second, it needs to identify the local taphonomic
agents and processes available at the site today and in the past, paying particular
attention to their spatial range (that is to know the local context and its dynamic).
Third, it is necessary to undertake naturalistic observations and experimental research
using local raw materials. Besides mechanics (Cotterell and Kamminga 1987), sev-
eral studies have underscored that variations in the physical properties of different
lithic raw materials can condition the morphological patterns exhibited by flaked
specimens (Goodman 1944; Nash 1993; Amick and Mauldin 1997, McBrearty et al.
1998; Gillespie et al. 2004). Therefore, pseudoartifact evaluation needs to be raw
material-specific at some point of the actualistic research. In addition, further stud-
ies on rockfall need to assess the variability introduced by bouncing and rolling, the
modes of motion taking place on the talus after freefalling (Dorren 2003). Finally, the
comparison of local technological patterns against the regional technological back-
ground will highlight morphological continuities or discontinuities that may deserve
further research (Mason 1965; Borrazzo 2011b).

Overall, actualistic taphonomy research indicates that we need to learn from non-
archaeological contexts to get a more comprehensive understanding of the archaeo-
logical record.
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