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Abstract

The Cobleskill Plateau of central New York is part of the larger Helderberg Plateau, comprised of Silurian and Devonian limestones which display excellent caves and karst landforms, subsequently altered by glaciation. The glacially
mantled and in-filled pre-existing karst topography of the area caused hydrologic changes that affect current karst flow paths. Determining the nature of the antecedent topography, and the location of cave passages, is critical to a full
hydrologic analysis of the Cobleskill Plateau. A series of gravity traverses were conducted using a Worden Gravity Meter to acquire readings along transects with the intent to validate the subsurface location of an occluded abandon trunk
passage connecting Howe Caverns and McFail’s Cave near Cobleskill, New York. The importance of finding or not finding the abandon trunk passage is to increase the understanding of subsurface geology, potential hazards and controls on
pre-glacial groundwater flow in the region. Gravimetric analysis has been used successfully to locate a glacially in-filled valley, and how that valley relates to known cave passages in the area, but this investigation is the first to attempt to
locate the link between the two cave system segments. The findings of this study conclude that subsurface anomalies do exist at the expected locations and can be identified through the use of gravity surveys. The exact shape, size, or
type of anomaly cannot be definitively determined by this study but can be fit to various models which support the existence of a void. The exact nature of the anomalies may be determined by further exploration of the subsurface in the
region and from within the caverns, if access becomes possible.
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McFail’s Cave o o Geoggphlc and Geologlc Setting

Schoharie County, New York

Howe Caverns _ - . .
Schoharie County, NY [ The Southeast Passage of McFail’s Cave (Fig. 1) and the West Passage of Howe Caverns (Fig. 2) are

“'M [ the upstream and downstream continuations of an abandoned trunk passage obstructed on both
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artiicial tmnel —o Ry sides by fill. The major cave and karst-forming lithologies of the Helderberg Plateau are the Silurian-
West Passage /Cf:;gczd”::i:'o 1 Devonian carbonates of the Helderberg Group (Fig. 3). The exact age of the two caverns and the

\\‘/\ Htan's Tormple trunk passage is unknown, however; interpretation of the work conducted by Lauritzen and Mylroie

S N Bl Al 200 m (2000) suggests that the caves must at least predate the Wisconsinan glaciation due to the existence
e\ fault - 14° d.p - Cross sections shown at enlarged scale for clarity of glacial transported sediment within the caves and U/Th stalagmite dates from regional caves.

' 1 McFail’s Cave, is located in Carsile, New York (Fig. 4), the cave is privately owned and maintained
| by the National Speleological Society. The current mapped length of the cave is 10.7 km (6.6 mi.),
RRLTS | | according to Palmer et al., (2003), making it the longest cave in New York State. McFail’s Cave
x,,’y\ ' -' consists of three primary passages; the Main Passage, the Northwest Passage, and the Southeast

{,. o am Passage (Fig. 1) all of which exist largely within the Manlius Limestone (Fig. 3).

Howe Caverns, is located within the hamlet of Howes Cave, New York (Fig. 4), and is the largest
| commercial cave in the Northeast. Howe Caverns is a single strike-oriented phreatic passage with a
“|vadose canyon cut into the floor, as result of a change in base level, with some tributary passages
| feeding it (Fig. 2). The mapped length of the cave is approximately 3.2 km (2.0 mi.) prior to
| commercial cement quarrying which destroyed the downstream portion of the cave (Palmer et al.,
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Flgure 2: Map of Howe Caverns (from I\/Iylrloe 1977)
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-,; Flgure 4 Map showmg the Iocatlon of caves in the Cobleskill
| area in relation to surface topography and also shows the

B general locale of gravity surveys conducted in this study

| (re-drawn from Dumont 1995 ).
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Methods

Field Methods:

Field methods were conducted from 11/11/10 to 12/4/10 and 4/7/11 to 4/9/11.
Surface topography was studied for evidence of related subsurface structures by visiting and visually surveying localities.

Along predetermined transects; gravity surveys, GPS northings, and the time of each gravity reading were recorded.
Stations were marked using ground paint and survey flags for future identification.

Leveling surveys were performed along each transect using a Theodolite and Stadia rod to determine the change in elevation
between each station.
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The findings of this study conclude that subsurface anomalies do exist at the observed locations and can be identified

through the use of gravity surveys. The exact shape, size, or type of anomaly cannot be definitively determined by this study
but can be fit to various models through interpretation of Figures 5.1 through 5.4.
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Data Filtering/Reduction Methods:

Each gravity reading was multiplied by 0.0997 to covert gals to milligals (mgals).

Drift curves were created in Microsoft Excel, specific to the locations in which gravity surveys were conducted, using only the
readings acquired from the base stations vs. time.

The amount of drift which existed within each intermediary station reading was calculated using the time at which the stations were
recorded. Readings were then corrected for drift by subtracting the calculated drift from the value in step 1.

The free-air effect was then calculated from the elevation data. This value was then subtracted from the results in step 3.

GPS readings recorded in Lat./Long. coordinates were converted to UTM (WGS84) coordinates from which the Northing for each
reading was found.

The Northings were then used to correct for the latitude effect calculated from the difference in latitude relative to the base station.

This effect is +8.2 x 10* mgal/meter northward, -8.2 x 10* mgal/meter southward. The effect is then subtracted from the results of
step 4.

Thus, a gravity profile was created in Microsoft Excel (Figs. 5.1 - 5.4).
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