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were found. These can be and have been dated
independently of the petroglyphsin somecases,
including in Bolivia.) Finally,there is a seriesof
minor qualifications, such as those concerning
the type(s) of crystalline quartz present at the
site, which was not determined. It wouldbe too
complex to elaborate on the potential effectsof
each of these qualifications, but in considering
them realisticallyI arrive at the conclusion that
there is a very high probabilitythat the true age
of the polished surface in question, i.e.,the time
it waslast treated, liesbetween E730and E1330
years BP. If a calibration curve for the region
were determined, the error margin would be
quantified, and it would be very significantly
reduced if two mineral components could be
calibrated and analyzed. .
This may seem a rather large tolerance factor
but this result is, nevertheless, invaluable as a
first building block in constructing a sound
chronology for central Bolivian petroglyph
traditions. The recent petroglyphsat Inca Huasi
show a cement retreat of more than three times
that in the polished surfaces, which suggests
that they may be in the order of two to three
times as old (the solution of the cement is
thought to increase with progressingrecession).
Therefore we can estimate the linear petroglyphs arid arranged cupules on the sandstone
slope to be roughly between 1500 and 4000
years old.
Unfortunately we cannot extrapolate in a
similarfashion to the age of the random cupules
on the quartzite dyke of Inca Huasi, because of
the significantly different lithology and the
absence of any quantitative microerosion data
for this tradition. However, that tradition seems
almost as old as the time when the dyke was
initially exposed by fluvial action. While this
provides no numerical value of age, the dyke
may have been first exposed during the final
Pleistocene or early Holocene. The main problem with estimating the antiquity of the early
cupules is that we cannot be sure whether their
spatial restriction to the resistant quartzite is a
taphonomic phenomenon, although this is
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suggestedto be the case. If it were thus attributable to selective survival, i.e.,if similar cupules
on the soft sandstone have entirely eroded, then
this tradition is very likely to be of the final
Pleistocene. If this assumption is incorrect, the
early cupules ofInca Huasi wouldmost probably
be of the early Holocene.
For the time being this matter cannot be
resolved but we note the recent discovery of
very archaic petroglyphs in Cueva Epullan
Grande, Argentina, which appear to be of the
late Pleistocene (Crivelli M. and Fernandez
1996). It is to be expected that further such
archaic petroglyphs, which often include
cupules, willbe identified in the Americas, and
I predict that they will be found either in wellsheltered locations (e.g.,caves) or on extremely
weathering.;resistant rock (primarilyquartzite).
It is to be noted that taphonomically determined attribute profiles of extremely old petroglyphtraditions in other continents consistently
comply with this logical.prediction. The oldest
known petroglyphs in the world occur on fully
metamorphosed quartzite in deep caves (Bednarik 1993b; Kumar 1996), in the form of cupules.
I believe that the above information concerning the apparent antiquities of the three use
phases of Inca Huasi,. however limited and
vague, provides reliable first glimpsesof the ages
of petroglyph traditions in the central Bolivian
provided that these data are used
mountains

-

with the appropriate restraint, and are not
archaeologically misinterpreted.
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Figure 1. Map of southern Boliviato show location of Mizque. Inca Huasi is 3 Ian from Mizque.
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Figure2. Cupuleson the top of the quartzite dyke,with the UyuchamaRivervisiblebelow.IncaHuasi
petroglyphsite,centralBolivia.
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Figure 3. Impact mark on vertical edge of the quartzite dyke, with radial lines clearly visible. The impact is
due to fluvial action. Inca Huasi.
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Figure4.Schematic section through polished dish surface at Inca Huasi, showing the abrasion..truncated
quartz grains, the retreating amorphous silica cement, and the locations (arrows) of micro..wanes
measured for analysis.
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Figure5. Histogram of35 micro..wanewidths nom the polished surface analyzedat Inca Huasi, projected onto
the Grosio calibration curve for crystalline quartz.

