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North Carolina Cooperative Fish and Wildlife Research Unit 

Research Work Order Study Plan - Research Work Order 119
Title:  Testing model assumptions and development of a statistical framework for a regional Adaptive Management Program for migratory shorebirds.
Principal Investigators:

Jaime A. Collazo, Biologist, USGS-BRD, North Carolina Cooperative Research Unit, Box 7617, Raleigh, NC 27695; 919-515-8837; Jaime_Collazo@ncsu.edu
Kenneth H. Pollock, Statistician, North Carolina State University, Campus Box 7617, Raleigh, NC 27695; pollock@stat.ncsu.edu
Collaborating Investigator:

James D. Nichols, Statistician, USGS Patuxent Wildlife Research Center, 11510 American Holly Dr., Laurel, MD 20708-4017; 301-497-5660; Jim_Nichols@usgs.gov
US Fish and Wildlife Service Project Officers:

Fred A. Johnson, Biologist, USFWS, USGS Science Center, Gainesville, FL; 352-264-3532; Fred_A_Johnson@fws.gov
Jon Andrew, Chief, USFWS, Division of Migratory Bird Management, 4401 North Fairfax Drive, Suite 634, Arlington, Virginia 22203; Jon_Andrew@fws.gov
Chuck Hunter, Biologist, USFWS, 1875 Century Boulevard, Atlanta GA  30345; 404-679-7130; Chuck_Hunter@fws.gov
Background:
The U.S. Shorebird Conservation Plan established a national agenda for the planning and conduct of shorebird conservation.  As part of this planning effort, a regional plan for the southeastern coastal plain of the U.S. was developed to identify priority species, threats to populations and their habitats, gaps in ecological knowledge, and recommendations for addressing regional conservation challenges.  A major goal of the southeastern regional plan is to promote protection and management of coastal and inland habitats necessary to support successful migration through the planning region.  Moreover, the National Shorebird Research Program has identified as a high priority the need to better understand the dynamics of migration, including how and why shorebirds move among stopover sites.  A key to successful shorebird conservation in the southeastern U.S. and elsewhere is the availability of conceptual and analytical tools that can help support an adaptive process of planning, implementation, and evaluation.  These tools must embody relevant, synthetic knowledge about shorebird ecology, as well as provide a means to predict and evaluate responses to both controlled and uncontrolled changes in important shorebird habitats.

We propose to develop mark-resight approaches that will be necessary to implement and evaluate a regional Adaptive Management Program for migratory shorebirds.  These are necessary to develop a resource (i.e., shorebirds) monitoring program that will allow managers and biologists to evaluate the consequences of changing environmental conditions, ultimately, in terms relevant to the stated objectives of management.  We believe that Jolly-Seber model derivatives are the most effective way to accommodate the open, flow-through nature of shorebird migratory populations.  The second objective of the proposed work is to hold a workshop to conceptualize the adaptive, decision-theoretic framework for the purpose of conserving migration habitat on National Wildlife Refuges and other lands as appropriate in the Southeast.  The essential elements of this framework are: (a) an explicit, unambiguous statement of decision-makers' objectives, (b) a finite list of alternative management actions, (c) model-based (stochastic) predictions of the consequences of those actions, and (d) a resource monitoring program.  An ongoing project is addressing item (c), and this project will address item (d).  The workshop will address the remaining items (a, b) taking into account items (c) and (d).

Project Ojectives:

1) Analytical Model Development – evaluate specific modeling, analytical and monitoring design needs in order to estimate the number of birds using a stopover site during a migration season.

2) Analyze selected mark-resight datasets--test model assumptions and examine key relationships between counts and quantities of interest.

3) Conduct a workshop to formulate the adaptive, decision-theoretic framework for the purpose of conserving migration habitat in the southeastern United States.
Approach/Methods:
(Objective 1) Analytical Model Development--evaluate specific modeling, analytical and monitoring design needs.  Recently, Schwarz and Arnason (1996) have elaborated on the so-called “superpopulation” approach to estimation under the Jolly-Seber model (Seber 1982, Pollock et al. 1990).  This approach has been proposed as especially appropriate for estimating numbers of birds at migration stopover sites (e.g., Nichols 1996), yet has never been used for this purpose to our knowledge.  Our first task will be to adapt this approach to the problem of estimating numbers of birds using migration stopover sites.  We believe that many shorebird populations include discrete components that behave differently in terms of arrival and departure from staging areas.  Therefore, we will modify the superpopulation models to incorporate heterogeneity of capture, arrival and departure rates.  Specifically, we will adapt the finite mixture approach described by Norris and Pollock (1996) and Pledger (2000) for closed populations.  We will consider modifications for the situation where there is mortality and movement during the stopover period and where there is a resident population that stays in the area outside of the staging period for the migratory population.  Finally, we will consider important design issues related to the spacing of the resighting samples in time.  It will also be important to examine how precision is influenced by the sampling intensities that will be practical in the field.  Model developments will be examined via simulations developed in concert with shorebird ecologists participating in this project.

(Objective 2) Analyze mark-resight data—use the models developed under objective 1 to estimate number of birds using a stopover area during a specific season, test model assumptions, use model selection procedures to select the most useful model(s), and examine the relationship between index counts (e.g., ground) and estimates.  We propose to analyze existing mark-resight databases from a variety of species that encompass different migratory strategies, habitats, and timing of migration.  These are Dunlins (Calidris alpina), Sanderlings (C. alba), and Semipalmated Sandpipers (C. pusilla).  We plan to continue collecting data on Semipalmated Sandpipers in the spring of 2005 following approaches developed in objective 1.  We will also evaluate model assumptions suspected of being critical (e.g., heterogeneity) using existing data sets in conjunction with goodness-of-fit tests, model selection statistics, and specially developed field tests. 

(Objective 3) Conduct workshop to formulate Adaptive Management Strategy—Project Leaders will assemble expertise in shorebird ecology, particularly those who have worked in the southeastern United States, and statisticians to discuss project goal, evaluate analytical tools (this study) and model prediction (RWO 115), to identify available management schemes and formulate explicit hypotheses and predictions influencing shorebird use.  The final product will also include “test” sites (e.g., wetland complex) and experimental designs to implement and monitor the success of the strategy.
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Personnel

Field Technician $3,832

($8/hr x 3 months)

Fringe $324

Supplies 

Spotting Scope (2 @ $500) 1,000

Binoculars (2 @ $500) 1,000

Mist-nets + banding tools 1,000

Color-bands 1,000

Field Vehicle

Rental ($800 x 3 months) 2,400                      

Gas

Field Vehicle 1,500

Travel

Travel for PI, project personnel, and research colleagues for purpose 

of conducting field work and meeting to discuss and/or present 

research findings.($2000/person)

8,000

Local Transportation for workshop 754

Publications 3,000

 (workshop, statistical ms)

Sub-Total 23,810                     

Zoology Department Administrative and Technical Fee (5%) 1,190                      

Total 25,000 $                  
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