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Response to the ISRP Review:

ProjectID: 21034

Colville Tribes Restore Habitat for Sharp-tailed Grouse

Sponsor: CCT-FWD
Short Description:

Conduct a population viability analysis for a comprehensive, adaptive management plan to restore critical shrub-steppe and riparian deciduous habitat to secure a viable metapopulation of sharp-tailed grouse in the Inter-Mountain Province.

Subbasin: Lake Roosevelt, Lake Rufus Woods, San Poil

An Addendum to the Project Proposal:

“Fire Impacts, Habitat Restoration, and Adaptive Management of Sharp-tailed Grouse on Lands of the Colville Confederated Tribes

Introduction:

First, we thank the ISRP for the considerable time and effort that obviously went into conducting the field tours and scientific reviews of the proposals.  To partially reciprocate, we have decided to prepare this separate addendum to our proposal rather than redraft an entire new proposal document.  We felt that the approach of focusing on the specific issues of sampling design and analytical methodology was warranted, especially given that the ISRP comments suggest that the justification and merits of our proposal were generally well received otherwise and ranked high in most other regards.

Our response to the ISRP in this addendum is in four main parts: 1) our general, overall response to the reviewer’s comments and questions, 2) our responses to the specific issues identified by the ISRP, labeled so that they may be quickly identified and reviewed, 3) our response to some general issues common to many proposals (e.g., the issue of true adaptive management), and 4) a brief summary encapsulating our justification and modified approach to the proposed project.

Part 1 - A General Response to the ISRP Review:

The ISRP comments on our proposal fall into two main categories.  The first is a general need for clarification and more detail on sampling design and analytical methodology, and the second is a request for more information on how we would develop a predictive management model supporting habitat restoration to create a stable metapopulation of sharp-tailed grouse in the Inter-Mountain Province.  

We have addressed these questions from the ISRP by providing more explanatory detail on the modeling effort we will use and by adding additional expertise to the scientific and management team for this project.  In the section on project personnel, we describe how we have added three scientists to the team, including one regional expert in modeling and population dynamics of rare and endangered species and two scientists who are the leading regional experts in sharp-tailed grouse ecology.  Consequently, our five person, scientific and management team is absolutely one of the very best that could be assembled to address the habitat restoration and recovery of a viable metapopulation of sharp-tailed grouse in the Inter-Mountain Province.

Part 2 - PVA Analysis and Metapopulation Modeling of Sharp-tailed Grouse for Habitat Restoration:

As indicated in the original proposal, we are proposing to conduct a comprehensive population modeling and planning effort to guide both current and future restoration of native plant communities for sharp-tailed grouse habitat on lands of the Colville Confederated Tribes and the surrounding region.  The Inter-Mountain Province harbors the largest remaining populations (though small and generally declining) of sharp-tailed grouse in Washington and represents the last and best chance to prevent the local extinction of this species in the region.  Coupled with the importance of saving this ecologically and culturally-significant element of native biodiversity, is a unique opportunity to begin habitat restoration on 60,000 acres of former agricultural lands on the Colville Reservation.  In addition, efforts are currently being pursued by state agencies to acquire an additional 20,000 acres of key habitat in the center of the grouse distribution and also coordinate future management of about 15-20,000 acres of other state lands to benefit sharp-tailed grouse.  The Spokane Tribe of Indians (STOI) are also quite interested in returning sharp-tailed grouse to their reservation and are pursuing projects that will restore sharp-tailed grouse habitat.  Thus, if these habitat and restoration activities of state, federal, and tribal agencies are coordinated and guided by a regional metapopulation and habitat restoration model, it may be possible to not only stop the decline of sharp-tailed grouse, but instead, to reverse that trend and secure their continued existence in WA.  That is our ultimate goal.

To address this goal, land managers in the Inter-Mountain Province are faced with several key questions that must be answered to assure that they are making biologically-sound and cost-efficient management decisions:

1. How should these lands and restored habitats be spatially configured to best support the development of a viable metapopulation of sharp-tailed grouse?

2. Which sites and specific habitats should be restored first (i.e., priority rankings among shrub-steppe, grasslands, riparian habitats, and specific lek sites) to have greatest impact?

3. How will alternative restoration and habitat management options affect the growth or viability of the total sharp-tailed grouse population in WA?

4. How does (should) the risk of catastrophic loss of habitat through wild fire affect habitat restoration and management plans?

PVA Analysis and Modeling:

The ISRP has asked for more detail on our proposed PVA and modeling effort.  There is no standard approach to either population viability analysis or metapopulation modeling and each new group of studied species or region seems to present it’s own analytical problems (Akcakaya et al. 1999). However, we describe an approach that will undoubtedly yield new insights on habitat restoration and population management that will be important to implement in an ongoing, adaptive management program if sharp-tailed grouse are to be preserved in Washington.  

Many modeling efforts suffer from a lack of real data and consequently must estimate values for critical parameters.  However, we have the advantage that the grouse experts on our team have actually conducted the regional field ecology studies that will provide much of the data for our population and management models (e.g., Ulliman 1995, Gardner 1997, Apa 1998, McDonald 1998; Schroeder et al. 2000).  Our approach is also somewhat innovative, in that our goal is to produce a habitat-based, spatially-explicit metapopulation model for sharp-tailed grouse that incorporates the risk of habitat loss by fire.

The Metapopulation Model :  

We will construct a spatially-explicit, stage-structured, stochastic model of the sharp-tailed grouse metapopulation in the Inter-Mountain Province based on habitat suitability maps we develop and demographic data from the ecological studies mentioned above as well as recent unpublished information from the Washington Department of Fish and Wildlife (WDFW).  We will use the population viability analysis program RAMAS/GIS, which is designed to link landscape data from a geographic information system with a metapopulation model (Akcakaya 1995; Akcakaya et al. 1995; Kingston 1995; Boyce 1996).  

We will use data on the current distribution of sharp-tailed grouse habitat and known lek sites to determine the existing spatial structure of the metapopulation (i.e., identify the location, size, shape, and type of habitat patches for existing flocks (sub-populations).  [NOTE: We will also attempt to verify, using information on dispersal distances, whether there is a genuine metapopulation structure or whether we actually have some isolated and some interacting populations.  It currently appears that some lek populations are actually isolated (M. Schroeder, unpubl.]

In addition to spatial structure, we will incorporate demographic parameters from previous field studies (e.g., McDonald 1998) and unpublished sources available to us from WDFW, including survival rates for chicks and adults, fecundity, dispersal distances, and current population size.  The studies of McDonald (1998) also allow us to estimate variability in the suitability of different habitat types (e.g., CRP versus other grasslands and shrub-steppe).

Sensitivity Analyses:  

An important aspect of stage-structured models such as ours, is the contribution of each matrix element to the dynamics of the population(s) (Akcakaya 1999).  Because there will always be some uncertainty in parameter estimates due to measurement errors or lack of site-specific data, we will conduct sensitivity analyses by evaluating several estimates of each parameter (e.g., estimating reasonable lower and upper bounds).  The results of the sensitivity analyses will help determine whether additional measurements are needed for some critical parameter.  However, as is often the case, it may be difficult or prohibitively expense to target additional highly specific data collection needs for large areas or for the populations at each lek site.  Consequently, we will also conduct whole-model sensitivity analyses as well to evaluate potential habitat management options that will affect a suite of vital factors (e.g., habitat improvements that may simultaneously affect chick survival, adult survival, dispersal) instead of just focusing exclusively on single parameters of the population model.

Census Data:  

Surveys of the number of males displaying on leks have been collected systematically for most lek sites in the region for a variable number of years.  At least one, and possibly several new lek sites have been identified recently (M. Schroeder, unpubl.).  During this project, we will conduct intensive ground surveys of all historical, existing, and likely potential lek sites to be assured that we have estimated the existing metapopulation structure accurately.

Habitat Suitability Map and Patch Structure:  

Although a variety of statistical techniques may be appropriate, we will likely use logistic regression (SAS Institute 1995) to calculate a habitat suitability function, based on existing habitat functions for grouse (Meints et al. 1992; Gardner 1997), which may then be used to calculate an index of habitat suitability for each cell in our GIS maps.  The use of GIS technology is now commonplace such that we will not elaborate on the preparation of the base maps here except to say that digital layers for topography, vegetation, and other baseline data layers are available for our use in ArcView or ArcInfo from the Washington GAP program, the WDFW, the U.S. Forest Service, and the Colville Confederated Tribes.

Map cells will be statistically clustered (SAS Institute 1995) into patches based upon minimum habitat suitability values we calculate from the above analyses.  A measure of neighborhood distance will be used to identify nearby cells that belong to the same patch.  Using our field studies and existing information on grouse habitat use, we will develop a patch-recognition algorithm to classify and delineate habitat patches on the map.

Stage Structure:  

We will model the dynamics within each patch with a stage-structured, stochastic matrix model with two stages (juvenile and adults) (Leslie 1945; Burgman et al. 1993; Akcakaya et al. 1999).  Vital rates (e.g., chick survival, adult survival, adult fecundity) will be determined from recent studies conducted on the Colville Reservation (McDonald 1998) as well as lower and upper limits for parameters that are obtained from other studies.  We will then be able to use the resulting Leslie matrix to predict age structure and growth of the population within patches.

Environmental and Demographic Stochasticity:  

Environmental fluctuations will be incorporated into the model by sampling the set of vital rates used to project the dynamics of each population.  This stochasticity will be integrated into the model by using random (lognormal) distributions taken from mean and standard deviation tables that will be developed from observed yearly variation in these parameters.  Means and standard deviations will be estimated from the annual variations in survival and fecundity rates observed on the study area and elsewhere in the region.  We will incorporate demographic stochasticity by sampling the number of offspring and survivors from binomial and Poisson distributions (Akcakaya 1991).

Catastrophic Fire:  

As demonstrated this past summer, catastrophic wild fire has the potential to drastically reduce the amount of available sharp-tailed grouse habitat in the Inter-Mountain Province and elsewhere.  Given that there are only eight local populations in north-central Washington totaling probably <900 birds (Schroeder et al. 2000), the loss of habitat to fire is a major concern in the remaining fragments of occupied habitat.  

We will examine existing models of fire risk available from the U.S. Forest Service, and using the expert opinion of regional land managers, adapt them to the mixed forest and grassland areas of the Colville Reservation.  Estimates of fire risk, using factors such as patch size and neighboring patch type (e.g., adjacent forest land) and historical fire frequency will be used to predict the potential for catastrophic fire in the patches of the metapopulation.  

Metapopulation Dynamics:  

Population dynamics at the metapopulation level depend on the correlation of environmental fluctuations among populations and dispersal patterns (Akcakaya 1999).  We will use expert opinion and existing population-specific information to determine whether environmental fluctuations throughout the Province are likely to be similar.  Dispersal probability and distances will be determined from previous radio telemetry investigations on the Coville Reservation and elsewhere (McDonald 1998).  The model will evaluate low, moderate, and maximum estimates of dispersal distance to determine the relative isolation of populations.

Using the Metapopulation Model to Achieve the Project Objectives:

The ISRP indicated that our original proposal did not clearly describe how the data and analyses would provide a predictive management model and help achieve the project objectives.  By completing a population viability analysis, coupled with a habitat-based metapopulation model for the region, we will be able to:

1) Rank and estimate effects of alternative management actions on both the regional sharp-tailed grouse population as well as for specific lek populations.

2) Identify ecological and environmental factors contributing to a high risk of population extinction (e.g., weather and fire-related catastrophes; loss or degradation of riparian and deciduous wintering habitat).

3) Provide quantitative maps and guidelines for both short and long-term planning for the extensive habitat restoration activities being undertaken by state, federal, and tribal agencies in the Province.

4) Secure or actually help develop a true metapopulation structure for sharp-tailed grouse by designing dispersal corridors and expanded habitat to create interacting lek populations.

5) Identify which ecological or population parameters need to be monitored to evaluate the effectiveness of different management actions.

Given the extensive habitat restoration being planned for the Inter-Mountain Province, the habitat-based, metapopulation model produced by this project will help assure that land managers will achieve the best results per dollar invested in restoration activities.  The most urgent need is to halt the continuing downward population trend occurring in most of the few remaining sharp-tailed grouse populations in WA.  It is unlikely that the piecemeal habitat management throughout the Province will succeed in stopping this decline unless a metapopulation model is specifically designed to support management information needs and coordinated decision making among land management agencies.

Additional Key Personnel:

One of the ISRP suggestions for our project was to consider adding an investigator with more experience in development and analysis of population models. Concurrent with our original proposal being submitted to the BPA, we in fact have added three scientists to our technical team for the project to encompass the area of population modeling as well as the two leading sharp-tailed grouse experts in the region.
The Scientific and Management Team:

Our project team now consists of: Matthew Berger, wildlife biologist with the Colville Confederated Tribes who is responsible for mitigation and habitat related work; Dr. Rodney D. Sayler, avian ecologist and conservation biologist at Washington State University who is responsible for supervising the project, statistical analyses, and restoration planning; Dr. Robert B. Wielgus, assistant professor of wildlife ecology, who is a quantitative population and habitat ecologist who will assist with the metapopulation modeling; Dr. Michael A. Schroeder,  upland bird research biologist with the Washington Department of Fish and Wildlife, who is an expert on sharp-tailed grouse; and Dr. Kerry P. Reese, professor of wildlife resources at the University of Idaho who is also an expert on sharp-tailed grouse and who has conducted and supervised numerous research projects on grouse in the region.  For these three new team members (Reese, Schroeder, Wielgus), we have added some additional information and representative publications to the biographical sketches below.

Matthew T. Berger is a wildlife biologist with the Fish and Wildlife Department of the Colville Confederated Tribes where he is responsible for acquisition, mitigation, and management of wildlife habitat on the Colville Indian Reservation.  Matt has over 9 years experience in this position, regularly teaches HEP techniques in agency workshops throughout the region, and has extensive experience in implementing habitat mitigation plans under projects sponsored by the Bonneville Power Administration. 

Dr. Rodney D. Sayler, is an avian ecologist and conservation biologist in the Department of Natural Resource Sciences at Washington State University where he teaches and conducts research in the areas of wildlife conservation biology and restoration ecology.  Previously, he was Director of the Institute for Ecological Studies at the University of North Dakota.  Rod has over 20 years experience in conducting wildlife investigations for state and federal agencies, has published extensively on wildlife ecology in peer-reviewed journals, and has an ongoing research program on wildlife in the Pacific Northwest and shrub steppe ecosystems including current work on the ecology and population dynamics of pygmy rabbits on Sagebrush Flat in eastern Washington.

New Project Team Members:

Dr. Robert B. Wielgus is an assistant professor of wildlife ecology and research scientist in the Department of Natural Resource Sciences at Washington State University.  He is a quantitative population ecologist, specializing in the conservation biology of threatened and sensitive species and has conducted extensive work in both Canada and the U.S. on habitat ecology and population dynamics of large carnivores and their prey.  He is also co-investigator on a project to study and model the population dynamics of pygmy rabbits in eastern Washington.
Recent Publications:

Wielgus, R.B.  2000.  Minimum viable population and reserve sizes for naturally regulated grizzly bear management units in British Columbia.  Biological Conservation. In review.

Wielgus, R.B., F. Sarrazin, R. Ferriere, and J. Clobert.  2000.  Estimating effects of adult male mortality on grizzly bear population growth and persistence using matrix models.  Biological Conservation.  In press.

Wielgus, R.B.  and F.L. Bunnell.  2000.  Possible negative effects of adult male mortality on female grizzly bear reproduction.  Biological Conservation 93:145-154.

Dr. Michael A. Schroeder received a B.Sc. degree in Wildlife Ecology from Texas A & M University, an M.Sc. degree in Zoology from the University of Alberta for studies of spruce grouse, and a Ph.D. in Wildlife Biology from Colorado State University for studies of greater prairie chickens.  Mike has been the upland bird research biologist for the Washington Department of Fish and Wildlife since 1992.  Mike has spent the last 17 years studying the population dynamics, behavioral ecology, and conservation biology of grouse.

Recent Publications:

Schroeder, M.A. and R.K. Baydack.  2001. Predation and the management of prairie grouse.  Wildl. Soc. Bull.  In press.

Schroeder, M.A., D.W. Hays, M.A. Murphy, and D.J. Pierce.  2000.  Changes in the distribution and abundance of Columbian sharp-tailed grouse in Washington.  Northwest Naturalist 81:95-103.

Schroeder, M.A., D.W. Hays,  M.F. Livingston, L.E. Stream, J.E. Jacobson, and D.J. Pierce.  2000.  Changes in the distribution and abundance of sage grouse in Washington.  Northwest Naturalist 81:104-112.

Dr. Kerry P. Reese is a professor of wildlife resources in the Department of Fish and Wildlife Resources at the University of Idaho, where he teaches courses in wildlife management, nongame ecology, and upland gamebird ecology and management.  His major research interests focus on avian ecology, especially of upland gamebird species.  Kerry has extensive research experience with Columbian sharp-tailed grouse in Idaho, Colorado and Washington.  He has completed 1 Ph.D. and 5 Masters students research on the species and is currently directing 2 MS students working on Columbian sharp-tailed grouse.  

Recent Sharp-tailed Grouse Projects and Theses:

McDonald, M.W.  1998.  Ecology of Columbian sharp-tailed grouse 

in eastern Washington.  M.S. thesis, Univ. of Idaho, 125 pp.

Apa, A.D.  1998.  Habitat use and movements of sympatric sage 

and Columbian sharp-tailed grouse in southeastern Idaho.  Ph.D. 

diss., Univ. of Idaho, 199 pp.

Gardner, S.C.  1997.  Movements, survival, productivity, and test of 

a habitat suitability index model for reintroduced Columbian sharp-

tailed grouse.  M.S. thesis, Univ. of Idaho, 91 pp.

Ulliman, M.J.  1995.  Winter habitat ecology of Columbian sharp-

tailed grouse in southeastern Idaho.  M.S. thesis, Univ. of Idaho, 

119 pp.

Schneider, J.W.  1994.  Winter feeding and nutritional ecology of 

Columbian sharp-tailed grouse in southeastern Idaho.  M.S. thesis, 

Univ. of Idaho, 118 pp.

Meints, D.R.  1991.  Seasonal movements, habitat use, and 

productivity of Columbain sharp-tailed grouse in southeastern 

Idaho.  M.S. thesis, Univ. of Idaho, 74 pp.

The current projects are:

Boisvert, J.B.  Columbian sharp-tailed grouse use of reclaimed 

habitats in Colorado.  M.S.  Expected completion May 2001.

Collins, C.  Population ecology and habitat use of Columbain sharp-

tailed grouse in northwestern Colorado.  M.S.  Expected 

completion May 2003.

Part 3 – General Issues Identified by ISRP for Many Projects:

The ISRP review also identified a number of more general issues that cut across provinces and many projects.  We will very briefly comment on several of these:

Opportunities:

There is a timely opportunity for this project to capitalize on genetic analyses being conducted over the whole range of the Columbian sharp-tailed grouse by investigators at Utah State University.  This information will help determine how unique the WA grouse are and help guide potential translocation efforts, should they be considered to save or augment specific WA populations.  Also, considerable interest is being expressed by the U.S. Forest Service, the BLM, and the NRCS in developing long term habitat restoration and management plans, as well as creating more and better CRP habitat.

Data Repository:

The primary data from this project will be published in journal outlets and will also be presented and available to the public via web sites devoted to the project and supported by the participating agencies.

Adaptive Management:

We have indicated in our proposal that our metapopulation model and habitat restoration plan is designed to support true adaptive management activities for sharp-tailed grouse in the Province.  Because our model(s) are spatially oriented and allow the use of replicated treatment and control areas in restoration activities, we can not only quantitatively evaluate our working hypothesis (i.e., persistence of the WA subpopulations of sharp-tailed grouse depends largely on availability and areal extent of critical native shrub-steppe and riparian / deciduous habitat within 1.6 km to 8 km of leks), but we can also compare specific habitat restoration approaches and determine when alternative management actions are warranted.  Thus, the predictive nature of the metapopulation models will explicitly support true adaptive management approaches in the Province.

Part 4 – Summary of Project Justification and Approach:

The sharp-tailed grouse is now classified as a threatened species in Washington and a species of concern by the U.S. Fish and Wildlife Service.  In Washington, the range of the sharp-tailed grouse has been reduced by 97% and <900 birds now exist from what was once the most abundant game bird in eastern WA.  Population trends continue downward and grouse in the four core areas (Swanson Lakes, Nespelem, Dyre Hill, Okanogan River) are now highly dependent on CRP.  Unless coordinated habitat restoration and acquisition are undertaken, long term persistence of the small WA populations is in serious jeopardy.

The single largest remaining subpopulation of sharp-tailed grouse (< 175 birds) in Washington and the Inter-Mountain Province occurs on the Colville Indian Reservation.  Considering the potential for fires to destroy additional critical habitat, a rapid-response and adaptive management program is urgently needed to restore, secure, and enhance grouse habitat on these and surrounding lands.

We will use a team of regional experts to construct a habitat-based, spatially-explicit metapopulation model of sharp-tailed grouse in the Inter-Mountain Province that incorporates the risk of catastrophic habitat loss by fire.  Our ultimate goal is to use the metapopulation model to develop and implement an adaptive management plan that will include restoration of native plant communities on >60,000 acres of former agricultural lands.  Restoration of shrub-steppe and riparian habitats on these deeper soils also has potential to benefit a large number of associated plant and animal species dependent on that habitat in addition to sharp-tailed grouse (Vander Haegen et al. 2000).  These management efforts are urgently needed to keep this regional, cornerstone population of sharp-tailed grouse from unnecessarily sliding into extinction.

In conclusion, we hope that if we have not adequately described some of our methodology in this proposal addendum, that it will be compensated by demonstrating that we have assembled one the best technical, scientific, and management teams that could be created to address the challenge of securing the future of the Columbian sharp-tailed grouse in Washington.
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