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ABSTRACT 
For the past 5 years we have been conducting a large-scale, multi-habitat inventory of the tardigrades in the Great Smoky 

Mountains National Park (U.S.A.) as part of the All Taxa Biodiversity Inventory (ATBI) (see www.dlia.org). In terrestrial habitats, 
we collected moss, lichen, and soil samples from 19 permanent ATBI plots, representing all major land cover types within the park.  
Each ATBI plot is 100 × 100 m. In each plot, when available, 16 moss samples, 16 lichen samples, and 4 soil samples were collected 
in paper bags and air dried in the laboratory. Specimens were isolated with LudoxAM centrifugation, and for each sample up to 50 
adults plus eggs were individually mounted on microscope slides in Hoyer's medium and identified using phase contrast and DIC 
microscopy. Additional collections were made in the limestone caves of the Cades Cove region of the park, bird nests, and 13 differ-
ent streams. To date (1-Jun-06), 589 samples have been collected, and of these 401 have been analyzed, yielding a total of 8133 
identifiable tardigrades or, in some cases, species groups. A total of 73 species have been found in the park, 14 of which we believe 
are new to science. Seven species richness estimators have been developed to predict total species richness (see EstimateS 7.5 soft-
ware, viceroy.eeb.uconn.edu/estimates), and these were evaluated by comparing predictions from half of our data to the actual num-
bers from the total database. The results of this comparison indicate that different estimators work best in different habitats. Using 
the best estimators in each habitat, EstimateS 7.5 indicates that a total of 96 species are likely to occur throughout the park. Thus, 
Great Smoky Mountains National Park tardigrade diversity represents 10% of the world's known tardigrade fauna. 
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1. INTRODUCTION 
Quantifying biodiversity is an essential part of con-

servation biology, yet it is an exceedingly difficult task, 
especially for cryptic organisms. A variety of methods 
have been developed in recent years to quantify biodi-
versity, yet very few studies have compared or evalu-
ated these new techniques (Brose et al. 2003). 

The Great Smoky Mountains National Park 
(GSMNP) U.S.A., a designated U.N. Biosphere Re-
serve, is renowned as one of the most biodiverse tem-
perate forests in the world. Most of our knowledge of 
the park's biodiversity has been focused on macroscopic 
life, yet the park's micro-biota is relatively unknown and 
is likely to be equally or more diverse. Our inventory of 
the park's tardigrades (Phylum Tardigrada) is part of a 
much larger effort, the All Taxa Biodiversity Inventory 
(see www.dlia.org), whose goal is to catalogue all life 
within the park's boundaries. The database generated for 
this inventory provides an ideal tool for evaluating vari-
ous species richness estimators. 

Bartels & Nelson (2006) presented a preliminary 
report of this large-scale, multi-habitat inventory for our 
first two field seasons (2001-2003). At that time, we had 
collected 420 samples from tree moss, tree lichen, 
stream sediment and periphyton, and soil/leaf litter. A 
few additional samples had been taken from caves, bird 
nests, and rock lichens and mosses. Sixty samples had 

been processed, leading to 1510 identified tardigrades 
representing 42 species. These included 39 new records 
for the park including 8 species believed to be new to 
science. 

Estimating total biodiversity of cryptic species is not 
an easy task. Several species richness estimators have 
been developed in recent years, and these have become 
invaluable tools for biodiversity calculations and com-
parisons (Colwell & Coddington 1994; Chazdon et al. 
1998). Bartels & Nelson (2006) calculated species rich-
ness using EstimateS software (Colwell 1997) for 1334 
identifiable individuals. These estimates indicated that 
47-76 species of tardigrades might exist in the GSMNP. 
Bartels & Nelson (2006) also stated that as more data 
accumulated we would evaluate the seven different spe-
cies richness estimators included in EstimateS to deter-
mine which was most accurate for tardigrade biodiver-
sity predictions. 

In this paper we provide an update on the results of 
our inventory. We believe this is the second largest 
inventory of tardigrades ever completed after Dastych 
(1980) who collected over 50,000 specimens in the 
Tatra National Park of Poland. We are maintaining our 
records in a geo-referenced database (Microsoft 
Access). We used our database to evaluate the various 
species richness estimators in EstimateS. The results of 
this evaluation are reported here, as well as updated 
species richness estimates for the park with a discussion 


