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INTRODUCTION

The Ollantaytambo Formation is exposed extensively in the vicinity of the Inca archeological site of
Ollantaytambo located in the Cordillera Oriental of southern Peru. This lithostratigraphic unit was first
mentioned by Marocco (1978) who described the ‘Serie de Ollantaytambo’ as a Cambrian to possibly Early
Ordovician succession of quartzites, ignimbrites, tuffaceous, partly dark shales, and sandstones of at least 1000
m thickness. Until now no fossils have been found in the rocks. To our knowledge the volcanic rocks included in
the Ollantaytambo Formation represent the only evidence of syndepositional volcanic activity in the Early
Paleozoic of the Cordillera Oriental of southern Peru and northern Bolivia. It is therefore of key significance for
the interpretation of the plate tectonic evolution of the Early Paleozoic Gondwana margin in the northern Central

Andes.

STRATIGRAPHIC RELATIONSHIPS

The base of the Ollantaytambo Formation is not exposed. At the top it is overlain concordantly by
Ordovician conglomerates and sandstones of the Veronica Formation, which, in turn, is separated from overlying
finer grained sandstones and shales of biostratigraphically dated Arenig-Llanvirn age (San José Formation) by an
unconformity (Carlotto and others, 1996). Furthermore, Carlotto and others (1996) indicate the presence of an
unconformity in some localities between the Ollantaytambo and San José Formations where the Veronica
Formation is missing. However, this contact we now interpret as a duplex structure within the Ollantaytambo
Formation related to the Tertiary Andean deformation in an otherwise conformable stratigraphic succession of

the Ollantaytambo and Veronica Formations. However, there may be some syndepositional scouring at the base
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of the Veronica Formation which appears to represent an up to 500 m thick and c. 10 km wide complex of
stacked channels. In the continued absence of biostratigraphically indicative fossils the Ollantaytambo Formation

has to be considered as Cambrian—Early Ordovician or Early Ordovician in age.

LITHOLOGY AND GEOCHEMISTRY

The most notable unit within the Ollantaytambo Formation is a ca. 100 m thick hydroclastic breccia
which constitutes the foundation on which the Ollantaytambo archeological site has been built. The breccias
occur above an at least 100 m thick succession of relatively quartz-rich sandstones and interbedded thinner
shales and is associated with green shales which probably represent redeposited tuff. The breccias consist of a
recrystallized former glassy groundmass with angular mafic clasts of variable size, but not larger than c. 6 cm.
Most of the clasts show chilled rims indicative of the extrusion of hot magma into ambient water. The breccia is
overlain by green colored fine grained volcaniclastic sandstones, siltstones and shales which pass into quartz-
rich sandstones and shales, some of which show normal grading indicative of deposition from turbidity currents.

The petrographical and geochemical study of the different lithologies of the Ollantaytambo Formation is
presently under way First results of the geochemical analysis of the breccias, of individual larger hydroclasts
contained in the breccias, as well as of the associated tuffs, shows that these rocks are the product of calc-
alkaline basaltic to andesitic volcanism which at least in parts took place subaqueously. Chondrite-normalized
element patterns show a moderate enrichment of the LREE with Lay/Yby ratios of 7-14, and a weak Eu
anomaly. Pronounced negative Nb and Ta anomalies are considered indicative of a magma evolution in an arc
environment.

In contrast to this, the overlying sandstones and shales are compositionally relatively mature and have

geochemical features reflecting upper crustal sources.

CONCLUSIONS

The Cambrian—Ordovician basin in the Cordillera Oriental of southern Peru and northern Bolivia has
been variably interpreted as an aulacogen, a back-arc rift or a passive margin (Sempéré, 1995; Gohrbrandt, 1992;
Keppie and Ramos, 1999). These interpretations were mainly based on regional considerations, as well as the
compositional maturity, large areal extent and considerable thickness of the Early Paleozoic sedimentary rocks in
the Cordillera Oriental. Our new and still preliminary data indicate the presence of an active Cambro—
Ordovician volcanic arc in this region. In view of the limited exposure and stratigraphical range of the volcanic
rocks of the Ollantaytambo Formation this arc may have been of only limited spatial and temporal extent.
However, it may alternatively represent a northern extension of the Famatinian arc system in the southern

Central Andes and thus form part of a large scale plate tectonic feature.
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