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Summary of Proposed Work

Our research goal was to determine current eastern hellbender (Cryptobranchus a. alleganiensis) distribution in the Susquehanna watershed of New York.  A second objective of this study was to develop an understanding of the relationship between eastern hellbender occurrence and habitat variables that can be analyzed using a Geographic Information System (GIS).  To date there have been no GIS based studies to assess eastern hellbender declines, but because this species occupies such a broad range a large-scale remote sensing approach may be the best way to better understand eastern hellbender distribution and reasons for their decline.  We developed a GIS model to best allocate search efforts for unreported populations.  Conditions at historic sites were characterized based on the 1992 National Land Cover Dataset (NLCD), which was developed around the last basin-wide eastern hellbender survey of the Susquehanna River watershed in 1991.  New sampling sites were chosen based on a ranking system of similarity to historic sites using the more recent 2001 NLCD.  Sites deemed most likely to support eastern hellbenders occurred in 3rd or 4th order streams in sections with adjacent forest cover.
I planned to visit historic sites and survey areas likely to support unreported populations of eastern hellbenders.  Locations of historic eastern hellbender occurrence were compiled from previous studies, museum records, and the New York Natural Heritage Program Database.  Throughout the survey we also wanted to collect data on water quality, land use practices adjacent to stream sites, and crayfish community structure, as crayfish are the primary eastern hellbender food source.  Our objective was to use the findings from our research to contrast eastern hellbender population occurrence, persistence, and extinction with environmental variables to elucidate potential causes for the extirpation of populations from historically occupied areas in New York.  This internship was sponsored by Alvin R. Breisch, the NYSDEC Endangered Species Unit’s amphibian and reptile specialist. 

Narrative of Research
On May 12th, 2008 I began pre-season reconnaissance of the 22 historic sites and 58 potential sampling sites we identified using our GIS model.  I traveled to each site throughout May and June in order to ground check the accuracy of features apparent in the remote sensing data used in our GIS model, and to ensure that there would be no access issues involving private property or lack of parking.  I met with several landowners for permission to enter their property and to inquire about their knowledge of eastern hellbender activity.  Few of the people I spoke with had heard of eastern hellbenders and none reported observing any in the rivers near their property.  A small number of sites were dropped due to construction and accessibility issues.  

In addition to scoping out the sampling sites, water quality indicators were recorded monthly at each site.  Three rounds of sampling were conducted during the last weeks of June, July, and August.  Temperate, pH, and conductivity were recorded at each site using a YSI meter.  At the end of June we deployed ibutton thermochron data loggers at each site to record temperature at hourly intervals.  We placed the data loggers under large rocks in the stream to record temperature fluctuation in the habitat space eastern hellbenders occupy.  
Eastern hellbender sampling involving myself and five technicians began on July 7th, 2008 when water conditions were safest.  Between two and six sites were sampled per day depending on travel time between locations and weather conditions.  Much of the work consisted of characterizing habitat features at our sampling sites which were defined as 100 m segments of stream beginning at the downstream end of the first visible riffle.  Upon arriving at a site, we recorded conditions assumed to be associated with eastern hellbender habitat quality such as embeddedness, a measure of the degree to which rock or gravel substrate is embedded by soft sediments such as silt.  Deposited sediments can fill in the interstitial spaces between rocks, reducing eastern hellbender cover habitat and prey abundance.  Land use conditions at sites were also assessed.  The type of land use (hardwood forest, cultivated crops, residential, etc…) and percent cover were recorded at 5 m intervals on both sides of the stream.  Land use characterization was performed both to validate our GIS model and for further detail on habitat features at sites.

Up to 120 rocks were lifted at each site to assess crayfish community structure and presence of eastern hellbenders.  Searchers measured the minimum diameter of a rock and depth to bottom, then carefully lifted the rock and recorded the presence and species of crayfish.  We were particularly interested in the presence of the invasive rusty crayfish (Orconectes rusticus), thought to be a potential contributor to eastern hellbender decline for the species’ tendency to out compete native crayfish that may be preferred prey.  All rocks were carefully replaced with our highest priority being no impact to the streams.
Preliminary Results

Although the first season of our research was directed towards extensive habitat characterization we did find two eastern hellbenders at two separate sites.  The first was observed in Butternut Creek, historically one of New York’s most prolific population sites that was believed extirpated since 2000.  The second was found in a previously unreported location in the Susquehanna River within the town of Unadilla.  The Unadilla site was determined to be a “highly likely” by our GIS sampling frame model.  Both individuals were females; the second appeared to be carrying eggs.  


Observations of cover conditions at sampling sites correspond to the land use data used in our GIS model, suggesting the model accurately represents ground conditions of interest.  Preliminary comparison of land use data to water quality data indicate an association between the composition and configuration of agricultural land and the conditions observed in streams.  Sites with a greater proportion of agricultural land nearby tend to be heavily embedded by soft sediments whereas sites with more streamside forest cover are largely free of soft sediments, translating to more eastern hellbender habitat.  Our findings also indicate that the invasive rusty crayfish is the most abundant crayfish species at all sites, typically being the only species present.  
Future Research
We plan to conduct a second field season during the summer of 2009 from July to August.  This season we will use snorkeling and SCUBA at historic sites and sites determined to have a high likelihood of supporting eastern hellbenders.  Our efforts will focus on intense searches designed to estimate occupancy.
