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Time-Porosity Stages 
  
‘eogenetic’ carbonates 
 
!  Are in the “net depositional realm” Choquette and Pray (1970, e.g., 216) 
!  Have not experienced burial diagenesis. 
!  Retain significant depositional porosity and permeability. 

 
In contrast, ‘telogenetic’ carbonates 
 
!  Are in the “net erosional realm” Choquette and Pray (1970, e.g., 216) 
!  Associated with post burial uplift and erosion. 
!  Are significantly altered by compaction and cementation. 
!  Have greatly reduced primary porosity and permeability. 
!  Contain secondary permeability features associated with exhumation. 
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Choquette, P.W., and L.C. Pray. 1970. Geologic nomenclature and 
classification of porosity in sedimentary carbonates. American 
Association of Petroleum Geologists Bulletin 54(2): 207–250. 
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Energy Resources 
Population growth 
Climate change 



Carbonate Sediment, Enos and Sawatsky, 1981 

Floridan Aquifer,Budd and Vacher, 2004 

Edwards Aquifer, Halihan et al., 2000 

Mammoth Cave, Worthington et al., 2000 

Potosi Dolomite, Missouri, USGS 

k = 10-12.5e-0.014t 
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In the late 1960s, as part of the 
National Hydrologic Decade, Vic 
Stringfield tried to bridge karst and 
traditional hydrogeology from his 
studies of a renowned, limestone 
aquifer.  The Floridan aquifer, 
however, is as unlike the 
Appalachian karst as karst can be, 
and his effort was largely 
unsuccessful.  
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“Aside from any question of 
frictional resistance, this involves 
directly a violation of the principle 
of the conservation of matter.” 

Hubbert, Theory of Ground-Water Motion, Journal of Geology, 1940, vol. 48, p. 927. 
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•  Hubbert’s analysis was beside the point. 
•  He was not at all interested in the origin 

of caves.   
•  Swinnerton’s diagram was used to 

illustrate his point about ground-water 
flow.  Even more generally, he was 
strenuously promoting an entire point of 
view that is fundamental to physics: the 
concept of a field. 
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•  Study of cave-forming processes became a study of 
geochemistry and flow in conduits.  The perspective of such a 
study is inherently Lagrangian. – a focus on parcels of water 
flowing through the flow system.   

•  The alternative point view is the Eulerian perspective of fields. 
Mainstream hydrogeologists did not think in terms of 
underground rivers, springs, turbulence. To the extent that 
they thought of karst conduits as anything more than local 
peculiarities, they assumed that those heterogeneities could be 
averaged out by representative elementary volumes.  

•  Karst hydrology in the U.S., with a focus in the Appalachians, 
was born largely outside of mainstream hydrogeology, 
developed in part in the Great Plains. 
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Megapore or Conduit? 

Lake Room in Briar Cave, Florida – Sean Roberts. 
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Nearly every cave contains passages at a 
variety of elevations, and even the casual 
visitor tends to group them mentally into 
different “levels.” 

   - Palmer (1987, p. 50) 
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“Lateral zones of solution cavities at different 
depths were formed…when the water table stood 
at higher and lower levels in response to changes 
in sea levels in Pleistocene time.”    

 - Stringfield and LeGrand (1966, p. 39)  

Photo by Bruce LaFrenz 
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Kentucky Florida 

Continental Coastal 

Swinnerton Stringfield 

Water table Water table 

River base level Sea level 

Continental glaciers Glacial eustacy 

River terraces Marine terraces 

A common thread 
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(adapted from White, 1988) 

Springflow hydrographs are the 
output signal to a karst aquifer. 
The structure of the hydrograph 
is a tool to investigate internal 
aquifer structure. 
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Vacher and Mylroie, 2002 

A B 

C D 

Box Canyon Springs, Idaho Silver Springs, Florida 

Big Springs, Missouri Lost River Rise, Kentucky 

Springflow	  Hydrographs	  
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Springflow	  Hydrographs	  
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Discharge	  Probability	  

Comal Springs, Texas 
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What do we do with this? 



•  Ball State University 
•  University of South Florida 

–  Florida Studies Center 

•  U.S. Geological Survey 
–  Mendenhall Postdoc 

•  Geological Society of America 
–  Southeast section 
–  Hydrogeology Division 
–  History of Geology Division 

•  National Speleological Society 
•  Karst Waters Institute 
•  Gulf Coast Association of Geological Sciences 
•  Society of Sedimentary Petrology 
•  Miami-Dade Parks and Recreation 
•  Withlacoochee State Forest 
•  Florida Cave Survey 
•  Florida Geological Survey 
•  Southwest Florida Water Management District 
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