Reservoir potential of calcarenaceous sandstones in a carbonate and evaporitic tidal flat sequence: Silurian Tonoloway
Formation, Highland County, Virginia
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Stratigraphic and petrographic study of 12 well exposed partial and complete sections of the Silurian (Cayugan) Tonoloway Formation
show that it is a much more heterogeneous unit than previously reported. Up to seven (7) sandstones occur in the lower and upper
members of the Tonoloway, and a breccia layer formed from dissolution and collapse of evaporites and subsequent partial
replacement by calcite occurs in the upper member. The sandstones are quartz arenites, and several are calcarenaceous, with whole
and fragmental echinoderms, bryozoans, and brachiopods present in varying abundance. Early cementation of these effectively
prevented later porosity reduction by quartz overgrowths. Dissolution of this bioclastic debris has led to increased porosity and
permeability in several of the sandstones.

Three of the sandstones outcrop along the northwest limb of the Wills Mountain anticline in the westernmost surface exposures of
Silurian strata on the east side of the Appalachian basin. If these sandstones extend into the subsurface, as appears likely, they are
potential hydrocarbon reservoirs in the subsurface Appalachian basin. Potential seals are evaporite tongues of the Salina Formation,
the Tonoloway equivalent of the western Appalachian basin. In March 2010 we identified brecciated evaporitic sediment with
pseudomorphs of gypsum rosettes and “chicken-wire” anhydrite textures in two separate outcrops of the upper member of the
Tonoloway. Thus, there is stratigraphic overlap of potential reservoir facies and potential evaporite seals. Possible source rocks
include black shales in the McKenzie and Tuscarora Formations in these same exposures along the northwest limb of the Wills
Mountain anticline.
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