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Numerous ripple trains and evidence for early lithification in ribbon facies (Rickard 1962) of the Thacher Member (Manlius Formation, Helderberg Group) are well displayed in the Howe Cave Quarry (HCQ) near Central Bridge, NY. Extensive areas of the approximately 90,000 m2 of bedding-plane exposure are ornamented with chaotic, interference and superimposed ripples. Straight-crested to slightly sinuous (2-D), symmetrical and asymmetrical wave ripples are less common. Most ripple crests in HCQ are flattened, indicating modification by falling water during ebbing tides. Shelly lags in ripple troughs suggest wave generation even for ripples with strongly truncated crests.
For 2-D ripples, wavelengths average 8.2 cm (n = 136 trains). 66% of these crests (n= 136 trains) are oriented east-west (+/- 30(). 2-D ripples with discernable asymmetry (n = 78) record migration onshore (north-northwest) and offshore (south-southeast). South-westward migration of some ripples may record longshore or wind-generated currents.
We interpret the HCQ ripples as wave generated in an intertidal setting, supporting earlier field, petrologic and faunal interpretations of the ribbon facies (Rickard 1962, Laporte 1967; Kradyna 1987). The predominant east-west orientation of ripples probably parallels the shore during Thacher deposition, which is difficult to reconcile with interpretations of westward onlap of Helderberg facies (Rickard 1962; Laporte 1969).

Extensive early lithification in the ribbon facies is evident from abundant truncated shells and steep-sided erosional remnants (“plateaus”) of skeletal/intraclastic grainstones with 0.5-3.0 cm relief above the rippled bed. Scoured current crescents and interference ripples produced by wave refraction indicate that these “plateaus” were present during deposition. This record of lithification and erosion between depositional events argues for minimal subsidence and perhaps a time-rich (condensed) history for the ribbon facies.
