
Joint Controls on Cave 
Formation and 

Morphology: Snail Shell 
Cave, Tennessee



Purpose 
ÅTo determine the effect fracture strike 

in the RidelyLimestone on Passage 
orientation in Snail Shell Cave

ÅMapping of surface and subsurface 
fractures

ÅDetermine possible surface 
contamination points 

ÅLocate undiscovered cave passages.  



Snail Shell Cave 
Location 
Å Southeast of 

Murfreesboro
Å Rockvale, Rutherford 

County, TN
Å Entrance owned by the 

Southeastern Cave 
Conservancy 



Snail Shell Cave Significance 
ÅVery shallow cave, 20m under surface, 

ÅIdeal to study surface effects the cave system

ÅCovers an 80km basin and have around 160km of 
passage

ÅMost of the cave has not been explored because it 
is flooded

ÅProvides water for local communities 

ÅProximity to Murfreesboro makes it a possible 
location for contamination of water

ÅHas several rare species of fish and lizard



General Geology
ÅIn stone river group
ÅLebanon Limestone 

ÅRidley Limestone

ÅPierce Formation

ÅDevonian and Ordovician 
Carbonates 

ÅCave is located in Nashville Dome  

ÅCentral Basin Aquifer.

ÅCave Contained in Ridley 
Limestone 

Lebanon Limestone

Ridley Confining Layer 

Ridley Limestone 

Pierce Formation



Two Methods of Study 
ÅSub-Surface Fracture mapping 
ÅThis was limited because the full 

extent of most fractures was not 
visible in cave passages

ÅSurface LIDAR Fissure mapping
ÅThis was the only method used 

to collect surface data because 
of lack of access to entire study 
area and large amounts of 
vegetation



Sub-Surface Fracture 
Collection

ÅThree survey trips lasting two days took place

ÅStrike and density was collected

ÅFracture had zero slope, due to geology of area

ÅFracture length could not be collected due to 
intersection with passage walls

ÅFracture location was recorded on a map



Sub-Surface Fracture Analysis
ÅCollection was difficult 

due to water levels 

ÅData was used to create 
a rose diagram

ÅDominant fracture Strike 
was 145 and 045 
degrees

ÅFracture strike Followed 
major Passage 
orientations 

N = 133





Surface Data collection using LIDAR
ÅSurface field study Impossible 
ÅHeavy Vegetation 
ÅLack of Access to land

ÅLarge karst fissures following fractures allowed data to be collected using 
LIDAR data provided by Rutherford County
ÅSurface fractures and cave map were traced onto ArcGIS





Data Analysis 

ÅFracture trace was then entered 
into the MatLabsuite FracPaQ

ÅThis suite designed by Dr. Dave 
Healy ŀƴŀƭȅǎΩǎfracture traces to 
create a number of different 
statistics 

ÅIt was used to create 
ÅFracture strike rose diagram 

ÅFracture trace intensity diagram


