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PHYSIOGRAPHIC SETTING: 

        The New York has a thin band of Late Silurian-Early Devonian rock which stretches from 

the western part of the state to the Hudson-Mohawk region and extends downward to 

Poughkeepsie. In the eastern portion of the state, large amounts of exposed soluble limestone 

result in a high density cave occurrence. This area has also been exposed to multiple glaciations 

where the effects can be seen in large scale features such as drumlins, U-shaped valleys, or 

smaller features such as crag and tails and fluvial deposits found in caves in the area. Evidence for 

glacial lakes are also apparent with the appearance of rhythmites, and varved clay also found in 

certain caves in the area. Secret Caverns has a unusually high number of domes and small feeder 

passages that connect to the main conduit, moreso than other caves in the area, leading us to 

believe there was some water influx to each of the domes exclusive to Secret Caverns. 
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           Secret Caverns is a natural cave situated on the northern edge of Schoharie County, NY. The 

cave developed as a nearly straight vadose-phreatic passage oriented at a 45 angle to the regional dip 

(tilt of bedding) - without obvious structural or sedimentological control. Previous work by Mylroie 

(1977) did not explain the caves formation. The purpose of the study is to define the developmental 

history of the cave system. This could include; 1) multiple joint patterns in the rock providing a passage 

for water, 2) a fault running through the cave, or 3) a confining layer. In this study, emphasis is placed 

on answering how the cave is formed. The cave is situated within the Manlius limestone and the main 

conduit is formed under a number of large domes along with smaller paleokarst passages feeding it. Our 

current hypothesis is that the cave formed in response to a paleostream above ground that fed the 

domes. Post glacial isostatic rebound formed bedding plane faults in the bedrock that connected the 

domes forming the passages. A layer of bedrock was tested below a prominent ash layer to see if there 

was any sedimentological control. A bedrock control layer was sampled from an outcrop along I-88. 

The limestone was then dissolved in 5 molar HCl and tested against limestone from the cave. Joints 

were also measured to see if the cave fell along the major joint set in the area. The “confining” layer of 

limestone reacted 30% less than limestones of the cave passage. Measured joints show a main 

orientation of 25° azimuth while the cave has a general direction of  approximately 160° azimuth. This 

cave differs from others in the area such as Mcfails and Howe Caverns, both strike oriented passages. It 

can be concluded that the cave forms in the down-dip direction of  the bedding with a minor component 

of joint control, while the initial influx of water came through joints in the rock.  

 

Map showing the relationship between the 

 three major cave systems. Notice the three 

 caves are similarly oriented. Howes and 

 Mcfails are both strike oriented passages. 

The local dip of the rock units surrounding  

Secret are straight south.  

Figure 1. (Above) Map of New York (above) showing the location of Secret Caverns and view of Schoharie County (right) showing the 

location of Secret Caverns and other caves within the area. Most caves here are formed in the Manlius Limestone.  
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          Inside the cave, reconnaissance trips were made to find any distinguished features of the caves 

development. 

          The cave was profile mapped using elevation data from two ParaScientific model 760 altimeters, 

accurate to ± 1” (when corrected for barometric variations) from the upstream Secret Caverns entrance to 

the waterfall. One of the altimeters was placed at the surface as a control, while the other was brought 

through the cave to measure floor, ceiling, and a distinct ash layer elevation. A map made by Palmer and 

Mylroie (1977) was used in conjunction with the elevations found in the cave to make a profile view of the 

passage. The map made included floor and ash layer elevation data with some estimated* height 

measurements due to inconsistency of ceiling exposure.  

          Using the depth from the Coeymans-Manlius contact to the ash layer within the cave, we are able to 

find the same bed within the I-88 outcrop west of exit 23. 

The I-88 “floor” sample was taken with another comparable layer above approximately 1 meter above and 

brought back to the lab to be tested for solubility. Each sample was placed in 5 mol. HCl 

          Major joint sets and orientation were measured underground using a Brunton 360º pocket transit. This 

same method was used in the areas outside the cave including HCQ, Polizzi Quarry (PQ), KQ. The data was 

then plotted onto four equal area rose diagrams to see local changes in joint orientation. Strike and dip were 

found using a Gramin 62 GPS unit, and the ParaScientific altimeters at three above-ground locations (HCQ, 

KQ, SC) where the Coeymans-Manlius contact was exposed.  

METHODOLOGY 

Figure 2. (Top left) View of the Cobleskill/Schoharie quadrangle showing measured joint sets at 4 

loacations. The red triangle represents the three points where elevation was measured for strike-dip. For 

the rose diagrams, n=3. 

 

Figure 3. (Top right) Map view of Secret Caverns (Mylroie, 1977) with added passages (2012). Profile 

below from lines X-X’ showing domes, ceilings, floor and ash layer. Letters on profile correspond to 

lettered pictures above (A-D) 

 

Figure A. Image of varved clay found embedded in a joint in the wall approximately 2.5m above cave 

floor.  

 

Figure B. Keyhole passage found approximately one third of the way to the waterfall. Passage height is 

approx. 2m with a phreatic width of 1.5m. Vadose width is .5m. Note the electrical wires are following 

the eroded ash layer (white line). 

 

Figure C. Green Dome two thirds of the way to the waterfall. Notice the red lines showing sub parallel 

direction to the bedding planes. These lines mark calcite growth with glacial till underneath.  

 

Figure D. Image from the Green Dome looking down passage. Note the phreatic section of passage above 

and the canyon passage below. Canyon passage is approx. 2.5m with a .5m phreatic passage. The white 

line indicates the ash layer, while the red line is showing water flow direction at the time of erosion.  

 

Figure 4. (Right) Map of the three big cave systems elevated above the Cobleskill creek. 

 

Glacial Till 

RESULTS 

-Joint sets vary slightly between each location. 

-Measurements made at the three locations show a strike of 90º east and a dip of straight south. 

-Varved clay and rhythmites found in the cave have layers millimeters thick. 

-It was also noted the cave floor dropped after each dome room.  

-Smaller passages are feeder passages to the main conduit.  

-Many smaller passages are either truncated by glacial till or too small to get through.  

-Large amounts of glacial till are still present in the cave.  

-Dome shaped passages are filled with till. 

DISCUSSIONS AND CONCLUSIONS 

 -Joints do not have a major impact in the shape and direction of the cave. 

-Strike and dip direction also do not seem to be controlling the cave direction.  

-Varved clay and rhythmites are lake sediments, so its possible this cave was filled with water with no outlet or the 

outlet was glacial lake Schoharie. 

-Domes influx of water could lead to mixing corrosion of the water in the cave leading to more aggressive 

weathering/erosion of the limestone.  

-Smaller passages are found to be linked to surface features above ground and are actively transporting water 

downward.  

-Possibility that small passages had till pushed into them or transported till into the cave and filled themselves.  

-Presence of glacial till shows that it was able to be consolidated and more resistant to erosion or the water level fell and 

was no longer in contact with the till. 

-Domes are filled with glacial till implying the glaciers pushed it down through openings on the surface with the water 

coming down the domes.  

-Paleokarst passages were found in the Miracle of Life Passage (MOLP) showing both signs of paleo-phreatic behavior, 

glacial till. 

-Small feeder passages show signs of paleokarst and that the cave did not form all at once but in stages. 

-Evidence of shielded glacial till leading to an upper phreatic passage show that the vadose canyon formed first, became 

filled, then formed the phreatic section.  

ACKNOWLEDGEMENTS  

-Duncan MacCrea for helping with field reconnaissance 

-George Shaw (Union College) for helping with cave survey, structure, and formation 

-Art and Peg Palmer, John Mylroie and Jeremy Weremeichik for guidance, previous work, and advice 

-Emily Davis and the folks at the NSS and Secret Caverns for cave entrance permission 

-Kathy Meeker and the grant committee for helping us with cave gear 


