Stratigraphy and Petrology Of Sandstones in the Mckenzie, Williamsport, Tonoloway, and Keyser Formations (Silurian) of the Valley and Ridge Province in Highland County, Virginia
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The Silurian sequence of Highland County includes several quartz arenites that are less than 1 m to over 20 m thick. The stratigraphy of some (Tuscarora, Keefer, Williamsport), is well known, but others, especially several unnamed sandstones in the McKenzie and Tonoloway Formations, are only now being mapped, and their stratigraphic relations worked out. Our mapping in the Williamsville 7½ min. quadrangle has clarified relationships among these sandstones. The Clifton Forge Sandstone Member of the Keyser Formation is exposed in the Water Sinks, and it is a cross-bedded calcarenaceous quartz arenite to quartzose crinoidal grainstone up to 12 m thick.  It directly and unconformably overlies the Tonoloway. The Clifton Forge and the Tonoloway are separated in one section by a flat-pebble conglomerate up to 135 cm thick, which thins to less than 2 cm over ~ 20 meters.

The Tonoloway Formation in this region is more heterogeneous than reported, with up to 7 sandstones present. The most prominent and continuous of these is a calcarenaceous quartz arenite that separates the lower and middle members. It is up to 1.5 m thick along Chestnut Ridge south to Burnsville. This sandstone and another one 25 m downsection were identified locally for decades as the “lower and upper tongues of the Clifton Forge Sandstone,” but our mapping shows them to be as-yet unnamed sandstones in the lower member of the Tonoloway. The upper sandstone has whole and fragmental echinoderms, bryozoans, and brachiopods among mostly monocrystalline quartz cemented by abundant quartz overgrowths, which hold the rock together even where calcareous grains and cements have been removed. The lower sandstone is a calcareous quartz wacke to quartz arenite. Other sandstones in the Tonoloway are less extensive, finer-grained, and dolomitic.

Three newly measured and described sections (in the Bullpasture River Gorge, at Lower Gap, and at Trimble) of Silurian strata show more detailed facies relations of the Tonoloway, Williamsport, McKenzie, and Keefer Formations. These 3 sections are in stratigraphically strategic positions, being between two sections (Muddy Run and Fork of Waters) that have previously been measured and described. Our findings help constrain the stratigraphy and areal extent of the unnamed quartz arenite in the McKenzie Formation, as well as document the lateral continuity of the Williamsport Sandstone, and identify what is true Keefer Sandstone (with its hematitic and oolitic “Clinton” ironstone layers) vs. the amalgamated “Keefer” Sandstone of some previous workers (which included the McKenzie and Williamsport horizons). The unnamed McKenzie sandstone persists almost 40 km farther north than previously known and it makes prominent ledges in the Bullpasture River. The Williamsport, a mappable unit in this area, underlies the Tonoloway at sections where the Wills Creek Formation is very thin or absent. In some earlier reports the Keefer was mapped as being overlain by Tonoloway, but the true Keefer is overlain by McKenzie, thus the Keefer of those reports is more accurately characterized as the “Keefer” or even “Eagle Rock” Sandstone. The Keefer oolitic beds are ferroan dolomites with berthierine and hematite ooids, and they extend from the Fork of Waters section south at least to the Bullpasture River.
