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Introduction
	The John Heinz National Wildlife Refuge (Refuge) will soon be developing its Comprehensive Conservation Plan (CCP).  The CCP will provide policy guidance, overall management direction, and define long-term goals and objectives for the Refuge.  Paramount in developing the CCP is in an accurate assessment of the flora and fauna species present within refuge boundaries. 
	The fish community on the Refuge has not been extensively surveyed since 1994.  Swihart and Daniel (1994) collected 22 fish species within Refuge waters and although several gamefish species were found, the area was characterized as being dominated by non-game species.  However, the Refuge does supply recreational fishing opportunities to the public, primarily in Darby Creek (a tributary to the Delaware River), a 145 acre freshwater impoundment, a 16 acre pond, and the 5 acre Hoy pond.  
The purpose of this study is to determine fish species richness within the Refuge, conduct baseline wild fish health survey assessment, and collect fish species for contaminant analysis.  In addition, the presence/absence of freshwater mussels will be documented.  Information gained through this study will assist Refuge staff in developing the CCP by providing a current inventory of the fish species present on the Refuge and providing information on potential recreational fishing opportunities.
Methods
	Waters of the Refuge will be sampled by Northeast Fishery Center (NEFC) and Refuge staff in April 2010.  Sampling at this time of year will not only assess resident fish communities, but will also allow determination of use of Refuge water by anadromous fish species such as American shad (Alosa sapidissima).  Waters of the Refuge will be broken into seven strata (Figure 1) based on location and habitat type:  Lower Darby Creek, Upper Darby Creek, Tidal Marsh, Landfill Marsh, Impoundment, 16 Acre Pond, and Hoy Pond.  Two types of boat electrofishing will be used to collect fish.  In deeper waters of Darby Creek and marsh areas an 18 ft. Smith Root electrofishing boat will be used.  A shallow draft aluminum jon boat with with a backpack electrofishing unit will be used in the Impoundment, 16 Acre Pond, and Hoy Pond due to shallow waters.  The anode of the backpack electrofishing unit will be mounted to the bow and the cathode will be mounted to the hull of the jon boat (Vaux et al. 2000).  Basic water quality measurements such as dissolved oxygen, pH, conductivity, salinity and temperature will be taken in each stratum.
Species Richness.-   Within each stratum, electrofishing will occur in ten minute intervals at random locations, which will also have GPS points taken for reference.  Captured fish will be held in a live well until processing at which time they will be identified, enumerated, weighed, measured, and released alive (except for a subsample of fish for fish health surveys and contaminant analysis).  Estimates of species richness are proportional to the amount of sampling effort conducted in an area.  To ensure that enough sampling effort has been allocated in each stratum to adequately enumerate the number of species present, a jackknife estimate of species richness (Krebs 1999) will be used. 

where  = jackknife estimate of species richness, s = the observed total number of species present in n ten minute electrofishing intervals, and k = the number of unique species.  A unique species is defined as a species that occurs in one and only one electrofishing interval.  With the jackknife estimator of the number of species,  is always greater than s unless there are no unique species.  A minimum of n = 3 ten minute electrofishing intervals will be conducted in each stratum and additional electrofishing intervals will be added until s is at least 90% of .
Freshwater mussels.-  The Philadelphia Academy of Natural Sciences and others will be contacted to obtain any available baseline data for the presence of mussels in upper and lower Darby Creek which are the most likely strata in the study area to support freshwater mussels.  In addition, field observations will be performed for the presence of dead shell or live mussels during the fish survey.  If baseline data or field observations indicate the presence of mussels, a separate field survey will be performed later in 2010 to document species richness.
Fish Health Surveys.-  A subsample of collected fish will be used for fish health surveillance.  Two species (yet to be determined) representing different trophic levels will be collected, sampled, and tested under the procedures of the USFWS National Wild Fish Health Survey (NWFHS).  Sampling will consist of lethal collection of tissues and cultures from some individuals. Final results will be posted in the NWFHS database, available online.  Attempts to correlate environmental data as well as contaminant analysis with fish health findings will be made.
Contaminant Analysis.-  A subsample of collected fish will be used contaminant analysis.  Two species (yet to be determined) representing different trophic levels will be sacrificed, wrapped in aluminum foil, and frozen as soon as possible (per standardized preservation methods).  Contaminant analysis will then be performed by an independent laboratory.
Statistical Analysis. – A variety of techniques will be used to summarize fisheries data.  To index differences in fish species composition among strata, Morisita’s index of similarity (Krebs 1999) will be calculated for pair wise comparisons among strata.  

where  Morisita’s index of similarity between strata j and k,  number of individuals of species i in sample j and k,  total number of individuals in sample j,  total numbr of individuals in sample k, , and .
Size structure of gamefish species will be compared among strata using a non-parametric Kruskal-Wallace test.  Condition based upon weight-length relationships of gamefish will be compared among strata using analysis of covariance with stratum as the class variable.  Size structure and condition information will be used to make recommendations about potential recreational fishing opportunities can be supported within the Refuge.

Timeline. -  Field sampling of the fish community will occur in April 2010.  Data entry, analysis will be completed in May 2010.  A final report will be completed by July 2010.
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Figure 1.  Map of fish community sampling strata on the John Heinz National Wildlife Refuge.
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