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ABSTRACT 

 Bat guano can accumulate in caves resulting in a 

stratigraphic record that can record anthropological/ecological 

change. Southeastern bats forage for insects and their feces build 

up beneath their roosting areas, depositing insect remains, pollen, 

fungal spores, etc. A 104 cm bat guano core was taken from Fern 

Cave in Fern Cave National Wildlife Refuge near Paint Rock, 

Alabama (Figures 1 and 2). 

 We gathered heavy metal (Mg, Fe, Pb, Zn, Mn, Cu, Cr, Cd, 

Co, Ni, Al), nutrient (C, N, P, Ca), relative pollen counts, and 

quantified chitin pieces from a bat guano core. The bottom of the 

core dated AMS 14C 5920 +/- 40 yr BP.  A three cm charcoal layer 

was discernable between the 26-29 cm layer, which was dated to 

AMS 14C 2690 +/- 30 BP (Figure 3).  Numerous heavy metals and 

nutrients exhibited several variations throughout the core.  The 

pollen record within the guano core showed numerous marked 

changes in potential plant cover of the immediate area. Corn also 

spiked within the core; probably resulting from Paleo-Indian or 

early European cultivation of corn. Chitinous exoskeletal pieces 

and pollen were observed up until the 19-20 cm layer. Overall, our 

bat guano core exhibited many anthropological and ecological 

changes throughout time that could be observed through pollen, 

nutrient/heavy metal data, and chitinous exoskeletal pieces.  

INTRODUCTION 

A 104 cm core taken from Fern Cave (July 2011) and was 

compacted to 43 cm. Examination of bat guano for chitinous 

exoskeletal pieces, pollen, nutrients, and heavy metals was 

accomplished.  

•Chitinous pieces were counted using standard paleoecological 

techniques 

•Heavy metals and nutrients were measured by Waters Agricultural 

Laboratories (Camilla, GA) 

•Pollen counts were made by Georgia Southern University 

CONCLUSION 

METHODS 

RESULTS 

 Nitrogen and carbon (Figures 4 and 5) declined in percent toward the 

bottom of the core. This is probably due to decomposition of insect parts 

within the guano. Phosphorus (Figure 6) was found throughout all layers.  

Cobalt, copper, iron and lead (Figures 7-10), exhibited numerous changes  

within the core.  We suspect that some of these changes are due to natural 

nutrient cycles and potentially anthropological disturbances. 

 Pollen concentrations were not high at any level but vegetation 

changes within the surrounding area are detectable.  For example, chestnut 

pollen disappears within the core at the  8-9 cm interval which probably 

corresponds to the chestnut blight of the late-1800’s (Figure 11).  Corn 

appears within the 14-15 cm interval which indicates that humans had begun 

cultivating corn (Figure 11).  A  three cm charcoal layer was present at the 

26-29 cm interval and was dated to 2690 +/- 30 BP (Figure 3). This indicates 

that Paleo-Indians were actively using the cave for shelter. The guano pile 

was burned, or was used as a site for building fires and a layer of charcoal 

accumulated. The presence of the charcoal and alkaline solutions that were 

derived from it are believed to have been responsible for destruction of 

palynomorphs that might have accumulated prior to that time. Chitinous 

arthropod pieces were also numerous and intact but largely disappeared after 

the charcoal layer. 
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Figure 12: A cluster of Castanea pollen (small 

ellipses) caught in a mass of humic debris from 

18-19 cm depth.  Individual grains are about 15 

microns long. Figure 13: Pollen of corn, Zea 

mays, 5-6 cm depth.  This grain is about 77.5 

microns in diameter, which is typical of this 

cultivated species.  
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Figure 14, 15 and 16: All chitnous pieces that were located 

within the first 10 cm of guano before diagenesis. 

Bat guano can accumulate in caves resulting in a stratigraphic 

record that may record anthropological/ecological change. 

Southeastern bats forage for insects and their feces build up 

beneath their roosting areas, depositing insect remains, pollen, 

fungal spores, etc. A 104 cm bat guano core, comprising nearly 

6000 years of a stratigraphic record, was taken from Fern Cave 

in Fern Cave National Wildlife Refuge near Paint Rock, 

Alabama (Figures 1 and 2).  Heavy metals, nutrients, chitinous 

pieces, and pollen data were gathered from the core.  Numerous 

ecological and anthropological changes were observed 

throughout the core.     
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