Shallow Speleogenesis in a Coastal Carbonate Platform: Quintana Roo, Mexico
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been in a mixing zone. Other mechanisms, namely inputs of soil CO, along the water table, and o] [T R e e e Lwn  The location of caves relative to the modern mixing present extremely rapidly, and therefore serve as high resolution 28 4 amentseslevel Lo 3 thage high stands were likely brief, and
aquatic microbial influences, merit further investigation. Both the amount of time spent at each sea | * . zone does not necessarily reflect their origin | | )seaieve proxies for sea level history. Sea level stands missing via 5% % s suggest a sudden rise and fall in sea
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records and proxies suggest that the water table has not been at or above modern sea level long stable coastal karst regions. 2 5 i a00 S of clevations at the same sites have
enough to produce the caves we observe. In order to better constrain the timing of cave Fig. 7 :g:f e oo B been collected to constrain the
development, U-Th dates will be obtained from speleothems and folia in dry caves. Narrow zones @ e 'm}m‘b f o000 t‘ bt ——— © o o ons
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Preliminary U-Th ages obtained from one stalactite in Jaguar Claw Cave yields an age of ~252 ka
BP, and folia overgrowth (~7.2m above modern water table) of ~49 ka BP. Current sea level proxies
suggest that the latter was a time of sea level low stand (-40m). Folia from another sample ~1.4m
above the water table indicate that a sea level high stand occurred ~251 ka BP. If supported with
further data, this may be the first record of a high stand at these times recorded in the Caribbean,
and suggests that sea level curves for the Yucatan Peninsula require some revision.

Anticipated Results

If mixing-zone dissolution is the dominant conduit-forming process in Quintana Roo, then
tiers of cave development are expected to correspond to periods when sea level remained
stable for significant lengths of time. Shallow cave development is likely a result of
processes other than mixing dissolution alone, based on the known sea level history of
this area. Dry cave passage appears to follow the gradient of the top of the water table.
Sea level curves require some revision based on evidence of short-duration highstands.

Fig. 4A and 4B: Caves in Quintana Roo contain large volume passages within a few meters of the
surface. The depth and extent of cave development is influenced by many factors, including water
chemistry, lithology, geologic structure, and recharge volume. To effectively forward model secondary
porosity, each of these factors must be identified and their interactions understood. A simple model
quantifying these process will be used to test hypotheses about the rates and origins of
speleogenesis. Ultimately, the total rate of dissolution and the time spent at a particular sea level will
determine the depth of a cave horizon.
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dissolution alone. Other processes, namely soil derived CO2, merit further investigation.



