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Broken Stone Tools from Cerro El Sombrero 
Cima (Tandilia Range, Argentina)
Celeste Weitzel1
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Cerro El Sombrero Cima (Pdo. Lobería, Buenos Aires Province), located on a hill atop a quartzite 
outcrop (Flegenheimer 1994, 2003), is an open-air site that dates to the Pleistocene/Holocene 
transition. It has been interpreted as a place where early inhabitants refurbished weapons, 
replaced projectile points, and performed final stages of tool manufacture. Its location on a 
promontory means that the site would also have been used as a lookout (Flegenheimer 1994, 
2003). Because of its prominence and the activities performed there, the site must have been an 
outstanding feature of the landscape that had special meaning for early people (Flegenheimer 
and Mazzia 2008; Mazzia 2010–11). Several unique characteristics distinguish Cerro El Sombrero 
Cima from other places visited by groups of hunter-gatherers (Mazzia 2010–11). This paper 
focuses on one of these traits: a high incidence of breakage, which affects 90% of the stone tools. 
	 The lithic assemblage recovered from excavations and surficial finds consists of 1501 tools, 
with Fishtail projectile points the most diagnostic item (Flegenheimer 2003). Most of the tools 
were made of Sierras Bayas Group orthoquartzite (SBGO) quarried from a locality about 50 
km west of the site (Flegenheimer 2004). In this paper we analyze a sample of 62 Fishtail points 
and 462 broken tools recovered from an area of 25 m2 (67.6% of the total excavated area). 
	 The high percentage of broken tools motivated a research project to characterize differ-
ent types of tool fracture and to relate these types to their origin. We conducted several ex-
periments on tool breakage including trampling (Flegenheimer and Weitzel 2007), knapping 
errors (Weitzel 2010; Weitzel and Colombo 2006), use of projectile points and other tools 
(Flegenheimer et. al 2010; Weitzel 2010), and intentional breakage (Weitzel 2010; Weitzel and 
Colombo 2006). Experimental tools were manufactured on SBGO. 
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	 Experimental fractures were compared and contrasted with descriptions published by 
several researchers (see Table 1 for references and types of fractures considered). We then 
merged our results with descriptive attributes used in Argentinean lithic analysis (Aschero 
1975) to obtain a detailed description of each type of fracture associated with its probable 
origin (Weitzel 2010, 2011). 

Fracture type	 Cause	 References

Perverse fracture	 Knapping error	 Crabtree 1972; Frison and Bradley 1980; 
		  Johnson 1979; Miller 2006
Lateral snap	 Knapping error	 Rondeau 1981
Snap fracture	 Intentional	 Deller and Ellis 2001
Radial fracture	 Intentional	 Deller and Ellis 2001; Frison and Bradley 
		  1980; Root et al. 1999 
Complete cone fracture	 Intentional	 Deller and Ellis 2001
Bending fracture	 Knapping error; trampling; 	 Fisher et al. 1984; Whittaker 1995 
	 use; impact
Bending initiating step	 Impact on projectile points	 Fisher et al. 1984; Odell and Cowan 1986 
terminating fracture		
“Spin-off” fracture	 Impact on projectile points, 	 Fisher et al. 1984 
	 trampling, knapping error 
Impact flute	 Impact on projectile points	 Bradley 1982; Odell and Cowan 1986; 
		  Titmus and Woods 1986
Impact burin	 Impact on projectile points	 Bradley 1982; Odell and Cowan 1986; 
		  Titmus and Woods 1986

Table 1.  Fracture types considered among the Fishtail points and other lithic artifacts recovered 
from Cerro El Sombrero Cima.

Analyzing Breakage Patterns
Most of the tool fractures were of accidental origin; intentional breakage accounts for only a 
small percentage of fractures (Weitzel 2010). Only 5% of fractures were caused by trampling; 
these are not considered here.

Accidental breakage  Observed on 60% of the specimens, this type consists generally of 
bending fractures. The specific origin of accidental breakage was only identified in 18% of 
the cases. Most of these (14.6%) were the result of knapping errors: perverse fractures (9.6%), 
lateral snap (0.8%), and a single overshot fracture. Bending fractures were only considered to 
be the result of knapping errors on thick (> 9 mm) tools (3.5%). 
	 Perverse and lateral fractures were observed on Fishtail point preforms (Figure 1A) 
and on finished points with abraded stem margins (Figure 1B); knapping errors were, 
however, mainly associated with bifacial thinning on other tools, and they were also found 
on unifaces (Figure 1C). Diagnostic impact fractures were observed on 23% of finished 
Fishtail points; these include impact f lutes, spin-off fractures, and bending-step termi-
nating fractures (Figure 1D). Most of the Fishtail points are stem fragments broken when 
bent transversely where the stem widens to the shoulder. Bending fractures are difficult 
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to trace to a specific origin; experiments, however, showed that bending fractures in this 
specific location on Fishtail points frequently resulted from impact (Flegenheimer et. al 
2010; Weitzel 2010).

Intentional Breakage  Radial, snap, and undetermined intentional fractures were found 
on 8% of the sample. Intentional breakage is confined to tools with specific attributes: All 
are thin (5–10 mm thick), with triangular and plano-convex cross sections (Figure 1E). The 
thinness and cross-section profiles are recurring traits common to radial and snap fractures 
on SBGO tools (Weitzel 2010). 

Discussion and Conclusions

These results were useful for confirming inferences about the tasks carried out at Cerro 
El Sombrero Cima—the final stages of manufacturing Fishtail points and other tools, and 

Figure 1.  Fractured artifacts from Cerro El Sombrero Cima. A1, Fishtail point preform with perverse 
fracture; A2, fishtail point preform with lateral snap; B, finished Fishtail points with perverse fractures; 
C, biface (left) and uniface (right) with perverse fractures; D, Fishtail points with impact flute (left) and 
spin-off fracture (right); E, intentionally broken tool fragments with radial fracture (1), snap fracture 
(2), and undetermined intentional fracture (3). 
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maintaining and replacing projectile points. Our results are also relevant when considering 
people’s choices in using and discarding stone tools.
	 Occasionally some tools were deliberately broken, presumably as an expedient technique 
to obtain obtuse angled edges and points, as has been observed in Folsom sites (Frison and 
Bradley 1980; Wilmsen and Roberts 1978; Root et. al 1999). 
	 The unusually high incidence of breakage with a preponderance of accidental fractures, 
and the absence of tools refitted (Weitzel 2010) and deposited in a highly significant place 
(Flegenheimer 1994; Flegenheimer and Mazzia 2008; Mazzia 2010/2011), together lead us to 
propose as a working hypothesis that Cerro El Sombrero Cima was also chosen as a place to 
deliberately deposit certain objects, frequently once they were broken. 

Thanks to Natalia Mazzia and Nora Flegenheimer for their invaluable support. The research was sup-
ported by grants PICT 15015 and 0717, PIP 112-200801-02979, and UBACyT F026.
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