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Applications for Cave Surveys

Jon Jasper
Cave & Karst Management Workshop 2007

Why survey a cave?
• To measure where it goes (length, depth, 

direction)
• To record what it contains (biology geology• To record what it contains (biology, geology, 

cave formations, archeology, hydrology)
• To understand how it forms (geology, hydrology, 

structure, chemistry, time)
• To aid in its management and science 

(interactions with human activities and surface (
morphology)

• For planning (tour development, trails, rescues, 
restoration, science)

• To discover more cave passages
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How are caves surveyed?

• Tape (disto), compass, inclinometer
• Creating sketches and notes to symbolize 

and record passage features
• (Completing cave inventory)
• Data reduction
• Drafting the cave map
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Cave Inventory
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Cave data reduction software
• Compass

– Accepts multiple measurement units
– Easy loop error identification featuresy p
– Exports to 3D formats and ESRI shapefiles
– Contains a 3D modeler

• Walls
– Warps cave maps to new loop closures

F t t i ht f d l l– Fast, straight forward loop closures
– Programmer-like interface

• Auriga
– Portable Palm OS version

Auriga



7/18/2008

6



7/18/2008

7



7/18/2008

8



7/18/2008

9



7/18/2008

10



7/18/2008

11



7/18/2008

12



7/18/2008

13

Hydrology

Cave Levels
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Geology

CAD vs Design

• Design drawing programs are easier to 
llearn

• CAD programs have features for precise 
measurements
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Benefits of Electronic Maps

• Scalable
• Easy to change or update
• Benefits of layers
• Cloning and drawing tools
• Easier product to share and continue to 

use
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Roundtripping
• Lineplot exported from Walls as a Scalable Vector 

Graphic (SVG) into Adobe IllustratorGraphic (SVG) into Adobe Illustrator
• Map created in Adobe Illustrator using scanned 

survey notes
• Map saved from Illustrator as SVG
• New survey data added to Walls new loop closures 

created and lineplot shiftsp
• Walls modifies map from Illustrator SVG to match 

new survey data and exports the new data and map 
into Illustrator
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Uses of Cave Maps

• Show extent of known/explored passages
• Show how passages are related
• Show how surface is related
• Outline trails
• Show management actions
• Interpretative Exhibits
• Aid in inventories
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Interpretative Maps



7/18/2008

23

For Interpretative Displays
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Using GIS to incorporate multiple 
sources of data

• Basic topographic overlays
• Inventory caves within GIS - ArcPAD
• Adding other data sources

– Aerial photos
– Hydrology

Geolog– Geology
– Land uses

• Using 3D visualizations
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Cave Inventory
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Grange Gas Well

Grange Gas Well
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Chosa Draw Features
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Bloomington Cave

• 3D lineplot
Li l t ith 3D• Lineplot with 3D 
Surface

Timpanogos Grotto website – CaveVRML 

LYDAR scans
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FARO Scanner
• $40,000 for 3 months or $120,000 for 

tsystem
• 76 meter range
• 120,000 points/second

4 minutes per station
• Can link multiple scans using reference 

points
• Camera attachment for colored points
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Ending Remarks

• Get in contact with Caver Surveyors and 
i i tiuse your imagination

• Illustrator and Auriga Video tutorials at … 
www.BrandonKowallis.com under Video

• For more info contact Jon Jasper
801-368-2272 or jonjasper@softhome.net


