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Background

Wind Cave National Park has been conducting tours within the cave since the park’s establishment in 1903.  Exploration, research, and recreation in the off trail sections of the cave has been ongoing ever since.  Little research has been conducted to determine the dust accumulation levels resulting from these activities and/or what effect dust is having on the cave environment and resources.  Research along the Candlelight Tour route in 2002 determined that the dust accumulation was on average ten times higher when tours were being conducted than during the off-season (Ohms 2003).

Dust is derived from natural sediment on the floor of the cave passages and is also brought in by visitors and cavers on their clothes and footwear (Michie 1999).  Many of the off trail and Caving Tour cave passages have a loose sediment floor which is easily stirred up when traveled through.  Although three of the five tour routes have a concrete walkway that minimizes this effect, material is still brought in by visitors and spreads throughout the cave.  During an intensive study on lint deposits along the tour routes it was found that much dust was being depositing along with the lint (Jablonsky et al.1994).

Purpose

The purpose of this study is to determine the level of natural and unnatural dust accumulations along the tour routes and off-trail travel routes in Wind Cave and if needed, provide recommendations on reducing and mitigating the impacts.

There are several resources that could be affected by dust: cultural, geological, biological, and visitor satisfaction/health. 

Cultural- Dust accumulating on cultural artifacts can affect the resource in several ways.  When dust accumulates on fragile resources such as newspaper and string the dust holds additional moisture, which causes the paper or string to deteriorate more readily.  Thick dust accumulations will cover historic signatures making them unreadable.

Geological- The mineral deposits in the cave are extremely fragile and a layer of dust could impede their growth or even break them due to the weight of the dust.  The dust also becomes incorporated into the calcite deposits of wet dripstone formations and turns them an unnatural dirt-brown color.  

Biological- Due to the distance of the study areas from an entrance, there are no known vertebrates that live in or routinely use these sections of the cave.  However, research conducted has found a diverse presence of micro-invertebrates and microbes throughout the cave (Jesser 1998).  The unnatural dust accumulation could have an affect on their presence, population levels, or diversity.
Visitor Satisfaction and Health-  If resources along the tour route are being damaged, destroyed, or hidden by dust, visitors are not being provided with a quality visitor experience.  Michie (1997) discovered that the smaller dust particles will remain airborne for several days before settling out.  Since we conduct tours on a daily basis, we are creating an environment that has a perpetual “dust cloud” in which employees and visitors must breathe.

The information derived from this study will aid the park in managing tour size, off trail travel, and help develop mitigation techniques and projects.

Methods

The methodology developed during the study along the Candlelight Tour in 2002 will be utilized.  Three petri dishes will be placed at three locations along each route.  One of the paved tour routes (Fairgrounds Tour), the Caving Tour, and four of the off trail flagged routes (red/white-flagged route, blue-flagged route, Bishop Fowlers Loop, and the pink-flagged route) will be used for this study.   

The Fairgrounds and Caving Tour routes will have two different sets of dishes, one during the off season when no tours are given along that route, and one during the season when tours are being conducted.  Each set will be in place for five months.  The two sets will then be compared to determine what the natural accumulation is during the off season and what the level of accumulation is during the tour season.

The off trail routes will have one set for ten months since there is no off season for cavers and researchers.  To determine what the natural dust accumulation is along these routes, a fourth set will be placed in a nearby location, in an area not influenced by the travel route. 

Records of tour sizes are maintained by the Interpretative staff and records of off trail travel are maintained by the Cave Resource Management staff.  These records will be used to determine rates of dust accumulation.  

Using graph paper (10 squares per linear inch) a template has been created on which the petri dishes will be divided into four quadrants. Ten squares have been selected in each quadrant, which will be used to count dust particles for all samples.  A microscope will be used to magnify the samples in order to increase accuracy in the counting procedure. 

References

Jablonsky, Pat, Sandy Kraemer, and Bill Yett.  1994.  DEVELOP PREVENTIVE MEASURES FOR FUTURE ACCUMULATIONS OF CAVE LINT.  Project number COLR-R92-0199, 74p.

Jesser, Renee D.  1998.  EFFECTS OF PRODUCTIVITY ON SPECIES DIVERSITY AND TROPHIC STRUCTURE OF DETRITUS-BASED FOOD WEBS WITHIN SEDIMENTS OF WIND CAVE, SOUTH DAKOTA.  Master thesis, University of Northern Colorado. 

Michie, Neville.  1997.  THE THREAT TO CAVES OF THE HUMAN DUST SOURCE.  Proceedings of the 12th International Congress of Speleology, volume 5, p. 43-46.

Michie, Neville.  1999. AN INSTRUMENT AND METHOD FOR MEASUREMENT OF DUST FALL IN CAVES.  Proceedings 1999 National Cave and Karst Management Symposium, p.123-128.

Ohms, Marc.  2003.  DUST DEPOSITION ALONG THE CANDLELIGHT TOUR, WIND CAVE NATIONAL PARK.  5p.

____________________________________________________________________

Peer Review by Rene Ohms

WIND CAVE DUST ACCUMULATION STUDY

May 2, 2003

I think this is a worthwhile project, and am interested to see the results of the study once it’s complete.  I only have a couple of minor suggestions:

In your Background section, I would suggest adding a line about visitation prior to the park’s establishment.  As it reads right now, people might think that tours began in 1903.  Although the tours and other trips in the 1890s weren’t conducted by the NPS, they still resulted in some dust accumulation.

Also, in the Methodology section, it isn’t clear to me whether you plan to have 3 petri dishes at 3 sites along each route (for a total of 9 per route) or 1 dish at 3 sites along each route (a total of 3 per route).

I’ve made some grammatical suggestions, which are highlighted yellow in the document.

