Ranking Resiliency of Brook Trout Populations to Climate Change

Brad Trumbo®, Mark Hudy*? , Eric Smith®, Bruce Wiggins*, Andy Dolloff°, and Keith
Nislow®

! Graduate Assistant, James Madison University Department of Biology, 820 Madison Drive,
MSC 7801, Harrisonburg VA 22807
Phone: 540-568-8152; trumboba@jmu.edu

Z*Aquatic Ecologist, East, U.S. Forest Service, 201 14th Street and Independence SW,
Washington D.C. 20250, USA (Primary Contact)
Phone: 540-568-2704; hudymx@jmu.edu

¥ Professor/Department Head, Department of Statistics, Virginia Polytechnic Institute and State
University, Blacksburg VA 24061, USA
Office: 540-231-5657; epsmith@vt.edu

* Professor, James Madison University Biology Department, 820 Madison Drive, MSC 7801,
Harrisonburg VA22807
Office: 540-568-6196; wigginba@jmu.edu

*Team Leader, Southern Research Station, U.S. Forest Service and Department of Fisheries and
Wildlife Sciences, Virginia Polytechnic Institute and State University, Blacksburg,
Virginia 24061-0321, USA
Office: 540-231-4864; FAX: 540-231-1383; adolloff@fs.fed.us

®Research Fisheries Biologist, USDA Forest Service NERS, USFS Northeast Research Station,

University of Massachusetts, Amherst, MA 01003, U.S.A.
Office: 413-545-1765; knislow@fs.fed.us

Predicting coldwater fisheries distributions under various climate scenarios is of interest to many
fisheries managers and researchers. Larger scale models have been useful in highlighting the
potential large scale threat. However, the error associated with these models makes predictions of
the persistence of individual cold water fisheries problematic. Most of this error is associated with
predicted air and water temperatures which typically are simple elevation and location
(latitude/longitude) models with simple caveats such as one degree increase in air temperature
equals 0.8 degree increase in water temperatures. We ranked the resiliency of 2,329 unique
patches of reproducing brook trout populations throughout the Mid-Atlantic and southeastern
portions of their range based on the unique air and water temperature relationship of each brook
trout patch. We directly measured paired air and water temperature at the pour point of each
patch. Several GIS generated metrics (annual solar gain in the 100 m riparian buffer; the
percentage of ground water flow; the % of forest in the 100 m riparian area; the pour point
elevation; 30 year mean maximum air temperature at the patch pour point and the percentage of
forested area within the patch) were useful for characterizing differences among the patches and
explaining the residual errors in the air and water temperature relationship curves. We found that
our paired air and water temperature relationships are highly variable among patches and were a
useful metric for ranking the resiliency of individual brook trout populations. Directly measuring
paired air and water temperature relationships can identify outliers of large scale models and are
useful for managers making investment decisions in protecting and restoring brook trout. This
model also has utility for other fishes.



