Interpretation of Ice-Marginal Hydrologic Conditions Based on Sediment Preservation In Clarksville Cave: East-Central New York State
. Rubin - Northeastern Cave Conservancy WORK IN PROGRESS

Geologic Characterization and Preliminary Interpretation

Caves provide important windows into the past, with sediments often faithfully preserving
events and surface conditions naturally removed by glacial bulldozing and erosion. Geologic
mapping of sediments in Clarksville Cave provides a means of unravelling these events.
While much of the cave sediment record has been removed by stream erosion, much of it has
been exposed and remains preserved in-situ. In Clarksville Cave, this is especially true
where relict stream infeeders (tributary conduits) meet the master cave conduit, on bedrock
ledges, in bedrock protected alcoves, and in the master conduit itself.

Numerous in-cave sediment columns and exposures were examined and compared.
Sediments were characterized using USDA soil texture classification methods. Particles
larger than sand were sized according to a modified Wentworth scale (pebbles to boulders).
Erratic cobbles were documented, as they provide information on sediment transport and
source area. Erratics present in debris flows include almandine garnet and assorted
metamorphic rocks, denoting long-distance transport from a far larger “watershed” area
than is present today. .
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e Significant cave development occurred beneath glacial ice, much like Castleguard Cave (perhaps M =l e e ’ ’
largely during the Wisconsinan glacial period); ' .
Eely during glacial period) ® BedrocRNQnondaga limestone) _ P —
e  Meltwater carves paleo-gorges, Hunter's Fissure & Diddly Cave that drain into Clarksville Cave; :'TQU" - - SR SIVIYCSINS ust Forth of the Big Room
e Sediment influx occurred through multiple shafts and sink points (at least 17) on exposed Onondaga ) ) ) ) ) Finely laminated basal clays indicate deposition under flooded conditions. CoIIa_zse fe.ac}ures anfd fllnal. debrlsdflow atopLstratlfle(! s::dlmentsi,:
limestone under subglacial or proglacial conditions (as retreat progressed); Inclined sediment beds proximal to input locations. A) Near former.north shaft PTOY| e evidence 0 glacier reaavance. o<_:at|on. t top o
entrance to the cave, B) Near one of many Perry Ave infeeder locations, C) inclined chute leading steeply downward to Brinley’s Sump.
e Sediments in infeeder conduits are elevated and removed from any major existing surface Exposed McNab Hall cross-section through subaqueous fan. Note yellow clay

drainage (e.g., McNab Hall ceiling joint, Pixie Passages to ~ 3 m bgs, Thook, Ladder shaft, Hunter's
Fissure, Diddly Cave);

beds exposed at top of right 6-foot ruler top descending at 50 degrees east on
right (north) side of photo.

e  Sediment-laden meltwater roared in through the Pixie Passages and Corkscrew, Thook, North &
Ward entrances;

Questions:

Was the bulk of Clarksville Cave carved by largely sediment-free subglacial meltwaters far removed from
the retreating glacial terminus (much like Castleguard Cave in Alberta, Canada that extends beneath
the Columbia Icefield)?

Did the bulk of cave development occur during the Wisconsin glaciation?

Are seemingly different cave levels indicative of variable cave levels adjusting to a lowering regional base

level OR are they time synchronous and actually reflective of preferential phreatic dissolution along
thrust slices ramping or splaying upward from a sole thrust (Rubin, 1991) that were subjected to

variable meltwater influx volumes and water pressures within and below glacier ice?
Did all or most of the cave sediment fill occur during the most recent glacial period as likely indicated by
a consistent sediment profile throughout the cave? OSL, U/Th and/or Be

dating methods may resolve this.
Did debris flows into the cave occur in a pro-glacial or sub-glacial setting?
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e Almandine garnet, schist, and gneiss cobbles document glacial transport from the ADKs;

e  Sediment “marker beds” are traceable throughout the cave;

e (ave sediment proximity to input point sources allows differentiation of seasonal climate conditions;

e  Multiple subaqueous fans developed in the cave outward from input conduits;
e Finely laminated lake clays were deposited in a clean, nearly sediment-free, cave;
e  Massive pebble/cobble/boulder debris flows followed as subaqueous underflow deposits (turbidites);

e  Debris flows were punctuated by stratified sands, silts, and clays (11 cycle minimum with quiescent
periods) filling much of the cave to the ceiling;

e Sediment continuity suggests a short-lived deposition period, mostly during glacial retreat;

McNab Hall. Partial sediment column showing cyclic
and graded deposition. Laminated gray and white

e A final pebble-rich debris flow invaded cave and massive ceiling collapses occurred atop stratified o

sediments, providing evidence of a short-lived glacial readvance (e.g., Ward entrance, Slickenside . - .\5{&. _ A | ﬂ Th
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Glacial Meltwater F¥=5 o n.t8 ) o Alaskan pro-glacial lakes perhaps similar to that formerly in Clarksville. Sediment, pebble and cobble clay mterbe(.js re ect quiescent conditions €
®  Clarksville Cave provides a unique setting for examination of episodic and seasonal glacial outflows '| Flow Routes into [ e~ : input to Clarksville Cave occurred via braided streams, alternating between glacier ice-proximal and yeIIow CIaY'HCh ribbon beds at the top of the photo
close to the source vs. far down-gradient after sediment redistribution. L Clarksville Cave | &« o0 b0 oo distal zones. Multiple inputs occurred through dissolutionally enlarged joints and bedding planes, and are a marker bed visible throughout much of the cave. Gray lacustrine beds in side passage off Perry Avenue. Silty Clay with interbedded sands preserved low in the sediment column, directly
3§ L L et e e b R v 1o L along a thrust fault. Basal lacustrine clay deposition probably occurred under subglacial conditions. above the basal debris flow. (Gley 2 7/1; light bluish gray)

Lake Room in Clarksville Cave
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