An investigation into the impact of lumber left inside Wind Cave.

Project summary

There are three goals to this project.  The first is to explore the impact of lumber left from previous projects on the Wind Cave ecosystem.  This information will be used in conjunction with previous studies in Wind Cave on energy input and their associated impacts on community structure, productivity and diversity.  The second goal is to provide valuable information for park management regarding the impact of removing leftover lumber.  The third is to provide rich educational and research experience for undergraduates.  The University of Northern Colorado views the work as key to it mission in undergraduate education and teacher preparation.  

Communities are structured according to their productivity and the regulation afforded by consumers (Hutchinson 1959, Hairston et al. 1960).   Oksanen et al. (1981) took these ideas and expanded them to include whole trophic levels.  We have shown that Wind Cave is a low productivity system.  It receives input rates from moderate (~10 g C m-2 yr-1) to extremely low (<0.1 g C m-2 yr-1).  The low productivity nature of the cave means that it is susceptible to dramatic changes from relatively small energy inputs.   Previous studies of sediments in Wind Cave have shown that patterns in species diversity and trophic structure could be explained by rates of organic inputs.  Regions of the cave that receive high inputs of organics such as near the entrance or along tour routes have a diverse community of microbes and invertebrates when compared to remote regions in Wind Cave.  Leftover lumber may represent a large organic input that could support a diverse community that is not typical of remote regions of the cave.  The wood may also provide habitat that cave organisms can live amongst.

Why study lumber in caves?  From a cave management perspective, many cave systems across the nation have leftover lumber inside them.  It is uncertain what their impacts are on these cave ecosystems.  This study will begin to provide an increased understanding of changes to cave communities caused by the presence of leftover lumber.  Second, there is a high heuristic value in studying these little known communities.  While there is a wealth of descriptive and natural history data on cave communities globally, few studies have focused on community structure and dynamics.

From a pedagogical perspective, the caves are exotic and ideal for working with undergraduates.  There is an allure about caves that makes them model classrooms to teach and study basic ecological principles from a constructivist viewpoint.  Students will be involved in all aspects of research from collecting and processing of samples, to modeling, and reporting results.  

Methodology

The work will be performed at Wind Cave.  Several piles of lumber along the natural entrance route have been identified and some will be used for this experiment.  The lumber has been in place for many years; often the exact date is unknown.  A visual inspection of the wood will be done for any large amphibians or invertebrates.  Petri dishes with a mixture of charcoal and plaster of paris will be used for visual inspections of macro-invertebrates (collembola, diplurans).   Destructive sampling will be done one time to collect soils from below the wood (treatment) and areas adjacent the wood pile (control).  Approximately 300 grams of soil will be collected for a sample.  Soils will be analyzed for differences in abundance of bacteria, fungi, protozoa and nematodes.  
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