RECOMMENDATIONS FOR CAVE TRAILS

Trails are an essential first step in reducing the cumulative impacts of large amounts of visitors into a cave and protecting fragile or sensitive cave resources.  Trails should provide durable and safe walking surface and definite boundaries for visitors to stay within.  

Trails should be established for the following reasons:

(1) To avoid unnecessary compaction of soils on the cave floor that provide wildlife habitat.

(2) To provide a durable surface that avoids sensitive or fragile resources such as cultural materials, speleothems, and wildlife or their habitat.

(3) To minimize routes that continue to widen or creep into areas that need to be protected.

(4) To provide a surface that is raised out of the mud so visitors do not track mud from one section of the cave to another.

(5) To provide the safest route through the cave for the visitor.

Trail Layout and Design – 

· When possible, develop “one-way” trails through the cave.  If visitors can be taken in one entrance and out another it will decrease the foot traffic through the cave by ½.  It also provides a more exciting trip for the visitor and gives them a chance for a secondary adventure through the jungle and opportunities to observe the wildlife there.

· The most effective trails are ones that lead the visitor close enough to the major points of interest so they can see and photograph them but not so close that they can touch or disturb them.
· Due to the nature of the cultural resources in many of the caves that were evaluated it is recommended that an archeologist be consulted if there is any question concerning trail location.

· Trails should be marked on both sides to help clearly delineate the trail and confine new impacts to the previously disturbed and compacted pathways.

· To minimize increased impacts it is best to utilize those routes that have already been established, if they are well located.  In some instances established routes may have to be relocated and the old route restored as best as possible to its original condition.

· Trail width should be approximately ½ meter wide.  If trails lead to a dead-end observation point it is best to have a larger open area for visitors to mill, observe the attractions, and then return along the same route to the main trail.

· New trail sections should be established only on durable surfaces with the promise of less impact to natural and cultural resources.

· Trail lay out is best done after becoming very familiar with the cave and its’ resources including cultural resources and recognizing which areas could be shown and which ones should be avoided.  A detailed cave map is a great asset in laying out trail systems.  If a map is not available an individual familiar with the cave and its’ resources could provide the needed information.

· Care should be used in laying out trails to avoid putting the visitor too close to hazardous areas such as drop offs or pits.  When considering trail location be sure to watch out for low hanging rock projections and formations.

Trail Construction Materials and Techniques –

· It is best to use materials that do not rot, mold, mildew, rust, or leave other biodegradable residues.  This will avoid introducing large amounts of unnatural food sources into the cave environment and falsely raising the food base of the animal species native to the cave.

· For trail construction in areas with soft floors PVC pipe can be used as stakes and ¼ inch polypropylene cord or fiber metal tape strung between them.  The stakes should be spaces approximately 3 meters apart and rise approximately 30 – 40 cm above the floor.  The trail width should be approximately ½ meter wide.

· The cord used should be highly visible.  Either day-glow orange, blue or other “hot” color.

· At times it may be necessary to construct ladders, stairs, or short bridges.  These should be done with great care so as not to create additional safety hazards.  Materials could be native hard woods that are not subject to deterioration in moist or wet environments.  These structures need to be monitored frequently for wear and weakness and replaced as needed.

· In areas where stakes cannot be used (ie. solid rock or flowstone floors) small cairns of rocks may be used to support the trail cord.  The cord can be looped around the top rock and strung to the next cairn.  Another technique is to use existing nubs or protrusions to loop the cord around.  If using this technique care should be taken not to damage any formations.

· In areas containing high amounts of mud the trail can be raised to keep the visitors shoes cleaner and avoid tracking mud into other areas of the cave that may be clean.  This can be done using natural stone or other natural material that will not have a negative impact on the cave environment.

Building trails becomes an art and is an evolutionary process.  Trails can be rerouted where it is determined that they are not being effective.  New trails can be installed and old ones retired.  It should be an on-going process of monitoring and evaluation until the best trail design and construction for each situation is achieved.
