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Cave/Karst MonitoringCave/Karst Monitoring

ConcernConcern

How much use and impact is too much?How much use and impact is too much?How much use and impact is too much?How much use and impact is too much?

How do we document use?How do we document use?

Resources protected? Then we recreateResources protected? Then we recreateResources protected? Then we recreate.Resources protected? Then we recreate.
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Isn’t this dandy?

Irreplaceable resourcesIrreplaceable resources

Geological Archeology

Biology

Paleontology
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Archeology/PaleontologyArcheology/Paleontology
Document location, material, and delineate if Document location, material, and delineate if 
necessarynecessaryyy
Leave contents alone, photograph, mark area if Leave contents alone, photograph, mark area if 
possibility of damage, report material to possibility of damage, report material to 
archeologist ASAParcheologist ASAP
Cave may need to be gated and managed Cave may need to be gated and managed 
dependent on resourcedependent on resourcedependent on resourcedependent on resource

WaterWater

Spot samplingSpot samplingSpot samplingSpot sampling
FlowFlow
Data LoggersData Loggers
Dye studiesDye studies
HydrolabHydrolab
POCIS/SPMDPOCIS/SPMD-- environmental contaminantsenvironmental contaminants

Consider seasonal fluctuations, and in cave site variation.Consider seasonal fluctuations, and in cave site variation.
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BiologyBiology
Micro then MacroMicro then Macro-- impacts to micro change macroimpacts to micro change macro

Seasonal considerationsSeasonal considerations

Target species considerationsTarget species considerations-- bats vs. bugsbats vs. bugs

Data LoggersData Loggers

Hand pick vs. bait trapHand pick vs. bait trap

Human disturbanceHuman disturbance

Brush entrance cleanBrush entrance cleanBrush entrance cleanBrush entrance clean
Periodic visitsPeriodic visits-- staff or volunteersstaff or volunteers

Data loggersData loggers-- lightlight

Cave registerCave register-- documents legal/illegaldocuments legal/illegal

PhotosPhotos h t i t d th t i t d tPhotosPhotos-- photo point and entrancephoto point and entrance

Pressure platesPressure plates
Cave stewardsCave stewards
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Development/AgricultureDevelopment/Agriculture
Over caves or recharge zonesOver caves or recharge zones

Aerial photosAerial photos-- agencies/organizations may haveagencies/organizations may haveAerial photosAerial photos agencies/organizations may have agencies/organizations may have 
area/project specific overlaysarea/project specific overlays

Geologic mapsGeologic maps
SatelliteSatellite
County platsCounty plats
G d t thG d t thGround truthGround truth
Review and comment on permitted Review and comment on permitted 
activitiesactivities

Limits of Acceptable Change/Visitor Limits of Acceptable Change/Visitor 
Experience and Resource ProtectionExperience and Resource Protection

Developed for Wilderness Areas and ParksDeveloped for Wilderness Areas and ParksDeveloped for Wilderness Areas and ParksDeveloped for Wilderness Areas and Parks

Defines amount of environmental change measured as Defines amount of environmental change measured as 

indicatorsindicators

Defines limits of acceptable change (LAC)Defines limits of acceptable change (LAC)

As change approaches determined limit, management As change approaches determined limit, management 

actions are implementedactions are implemented
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Visual Impact Evaluation System Visual Impact Evaluation System 
(VIES)(VIES)

E f f LACE f f LACEasy to use form of LACEasy to use form of LAC

Can be conducted by anyoneCan be conducted by anyone

ObjectiveObjective-- relies on observationsrelies on observations

Provides a record of resource monitoringProvides a record of resource monitoring

VIES StepsVIES Steps

Id if i di (1)Id if i di (1)Identify indicators (1)Identify indicators (1)

Create impact scales (2)Create impact scales (2)

Determine LAC (3)Determine LAC (3)

Conduct monitoring (4)Conduct monitoring (4)
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Identify Indicators (1)Identify Indicators (1)

E il b dE il b dEasily observedEasily observed

Relates to human impactRelates to human impact

Examples may include trash, graffiti, impacted Examples may include trash, graffiti, impacted p y , g , pp y , g , p
speleothems, critters, alteredspeleothems, critters, altered passagespassages

Impact Scales (2)Impact Scales (2)

Scale indicates how much change theScale indicates how much change theScale indicates how much change the Scale indicates how much change the 
indicator is being impacted or alteredindicator is being impacted or altered

Should be easily understood and observedShould be easily understood and observed

E l i l d l l 0 h l l 1 li i dE l i l d l l 0 h l l 1 li i dExamples may include level 0= no trash, level 1=limited Examples may include level 0= no trash, level 1=limited 
trash, level 2= trash present, level 3= trash impacts trash, level 2= trash present, level 3= trash impacts 
viewview
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Determine LAC (3)Determine LAC (3)

Determine the maximum level of changeDetermine the maximum level of changeDetermine the maximum level of change Determine the maximum level of change 
that is acceptable for each cave that is acceptable for each cave 
“standard” (“standard” (ie: trashie: trash))
Often no change is the preference!Often no change is the preference!

Example: the indicator is trash; and level 2 is acceptable Example: the indicator is trash; and level 2 is acceptable 
for Billy Bob cave due to no other competing resource for Billy Bob cave due to no other competing resource 
valuesvalues

Conduct Monitoring (4)Conduct Monitoring (4)

Use previous monitoring reports forUse previous monitoring reports forUse previous monitoring reports for Use previous monitoring reports for 
comparisoncomparison

Establish permanent monitoring pointsEstablish permanent monitoring points

Document with photos and various Document with photos and various 
th dth dmethodsmethods
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VIES SummaryVIES Summary

Provides for an easy objective monitoringProvides for an easy objective monitoringProvides for an easy, objective monitoring Provides for an easy, objective monitoring 
methodmethod

A tool to help manage cave/karst A tool to help manage cave/karst 
resourcesresourcesresourcesresources
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Archeology

Biology
WQ

Camera

Q


