Description of Adaptive Management Projects
Theme 1. Reed Canary Grass (Phalaris arundinacea) ecology and management: Effective control strategies 

Reed canary grass (RCG) is a native grass to temperate regions of all five continents, but has become aggressively invasive in North America.  Efforts to control reed canary grass have proven extremely challenging, costly, and largely unsuccessful for resource managers.  There have been numerous studies examining the ecology of RCG, and its response to various management actions and several researchers have written comprehensive literature reviews on RCG ecology and research on control methods.  Furthermore, conservation organizations, (TNC, state DNR’s, etc.) have sponsored several regional workshops on RCG.  There is a vast amount of RCG literature, including many scientifically solid, published papers on RCG ecology, and response to control treatments, and work to restore native plant communities.  Despite all the RCG research, current control and management techniques implemented by resource managers, such as prescribed fire, herbicide treatment, and mechanical manipulations, are reportedly ineffective or provide only short-term control.  One reason may be that to date, RCG work has been largely geographically isolated and piece-meal, and researchers (i.e., science) and resource managers (i.e., application) have not yet worked closely together to develop overarching models of RCG behavior and control across various North American ecosystems (e.g. native freshwater wetlands, riverine systems, anthropogenic wetlands, etc.).

We are seeking a project that will apply the principles of adaptive management to the management of RCG on refuges. The project should focus on developing a comprehensive model of RCG function in various habitats and testing control strategies.  We envision that a model will be developed within an adaptive management framework and verification will take place through large-scale, replicated, habitat manipulations on public land management units.  This will require coordination among multiple land management units across several agencies. The work should focus on testing control strategies and altering the strategy given results or site conditions. In FWS regions 3, 5, and 6, over 30 national wildlife refuges and state and the Nature Conservancy staffs have expressed interest in participating in a study on the control and management of RCG.  The project should set up an adaptive management process flexible enough to apply on multiple refuges and a monitoring plan that is likely to be implemented by refuge staff long after the research phase of the project ends. 

Theme 2. Forest management for focal species: identify best forest management and restoration practices to benefit high priority forest wildlife, including land birds.

Alternative 1:  Setting objectives--Many refuges are managing forested landscapes to benefit wildlife species, especially birds, bats, mammals, and amphibians.  However, clear management objectives and a monitoring plan that addresses those objectives are often lacking.  Our biggest issue is agreeing upon an objective.  We have many kinds of forest, many successional stages of forest, many sizes of forest patches, many different focal wildlife species.  A significant issue at most refuges is what to do with their forest?  We have flexibility in managing forested habitats that occur on uplands.  Whereas for refuge wetlands, desert, grasslands, etc we are constrained by abiotic factors. For the most part, our forest management strategies are fairly dramatic and have a somewhat predictable outcome.  (Clearcuts create early successional forest, succession creates older forests, increasing forest patch size benefits area dependent birds, Rx fire alters the understory).  The consequences of management mistakes made in forested landscapes have long-term effects because of the slow nature of tree growth.  Sometimes regeneration of the forest is a challenge because of invasive species or changes in abiotic factors.  Thus, a structured approach to decision-making is very important so that we learn quickly from our mistakes and apply that learning in multiple locations.

We are seeking projects that will use an adaptive management framework to help refuges identify the appropriate forest management objectives on their refuge.  Proposals should focus on a decision-making process that includes collecting and analyzing information for the purpose of setting forest management objectives.  For example, refuge staff could assemble information on forest context, refuge patch sizes, capacity to manage the forest, demand for commercial forest products, forest abiotic factors, priority PIF species, existing wildlife use, etc.  All this information could be brought together in a process to aid objective setting.  Once objectives are determined, the project will provide a process and tools to help the refuge measure progress toward achieving those objectives.  The project should focus on setting up an adaptive management process flexible enough to apply on multiple refuges, in different forested ecosystems, with different target taxa, and a monitoring plan that is likely to be implemented by refuge staff long after the research phase of the project ends. 
Alternative 2:  --Monitoring the ecological integrity of forests on NWRS units.  Many refuges have forests that benefit wildlife species, especially birds, bats, mammals, and amphibians.  We have many kinds of forest, many successional stages of forest, many sizes of forest patches, and many different focal wildlife species.  A significant issue at most refuges is, what to do with their forest?  Some refuges are not actively managing their forests because the commercial forest products market may be weak, refuge forests tend to be small in size, refuges don’t know what they should manage for, and they don’t know what to do to benefit different forest wildlife.  We have flexibility in managing forested habitats that occur on uplands.  Whereas for refuge wetlands, desert, grasslands, etc we are constrained by abiotic factors. For the most part, our forest management strategies are fairly dramatic and have a somewhat predictable outcome.  (Clearcuts create early successional forest, succession creates older forests, increasing forest patch size benefits area dependent birds, Rx fire alters the understory).  The consequences of management mistakes made in forested landscapes have long-term effects because of the slow nature of tree growth.  Sometimes regeneration of the forest is a challenge because of invasive species or changes in abiotic factors.  Thus, a structured approach to decision-making is very important, so that we learn quickly from our mistakes and apply that learning in multiple locations.

We are seeking projects that will use an adaptive management framework to help refuges assess the ecological integrity of their forests over time.  The project will define a set of metrics that track the ecological integrity or health of the forests, including perhaps forest  context, patch size, hydrology, invasives, current wildlife use (migratory birds and some other species, bats, amphibians, etc.).  The project will define a way to combine information from multiple forest stands into an overall assessment of forest ‘health’ on each participating refuge.  In addition, the project will define metrics for ranking the integrity of forests from different refuges, to assess where the high quality forests are and to identify where resources should be expended to improve forest health.  A process should be defined for identifying factors associated with poor forest health and undertaking active management to address them.  The project should focus on setting up an adaptive management process flexible enough to apply on multiple refuges, in different forested ecosystems, with different target taxa, and a monitoring plan that is likely to be implemented by refuge staff long after the research phase of the project ends.  The metrics identified for long-term monitoring by refuge staff should be sensitive enough to alert refuges when they need to adjust their management strategies.  These metrics should consider the refuge goals and objectives set out in the Comprehensive Conservation Plan or Habitat Management Plans.
Theme 3. Invasive species management:  How can refuges work together to identify the impacts of invasive species on native communities of plants and animals and identify priorities for invasive species control?  

Nearly all refuges need to control invasive species; some have more pervasive and complex problems than others.  Invasive species vary in their impact on native terrestrial and aquatic ecosystems.  Refuge managers need to make decisions about what to control, when, and how often.  They need to allocate scarce resources to invasive species control vs. other refuge priorities. So often the same invasive re-occurs on the same site after initial control.   Many refuges are dependent upon repeated mechanical treatments and/or application of pesticides to control invasives, often with consequences that affect other aspects of the ecosystem. We need to incorporate ecological principles into our control efforts.  The site conditions need to be altered, or somehow the invasive’s competitive advantage on a particular site needs to be reduced, so that other native species can be successful.  There are a number of invasive species initiatives ongoing in the federal land management agencies and within science agencies like the USGS.  Despite all the invasive species research and current control and management techniques implemented by resource managers, invasive species management has been largely geographically isolated and piece-meal.
We are seeking projects that will apply the principles of adaptive management to the problem of decision-making and setting objectives and priorities for management of invasive species.  Adaptive management starts with objectives.  The project should define a process for refuges to follow to determine the appropriate objectives for invasive species management.  How should refuge managers make decisions about what and when to control invasives?  Can invasive species be characterized or grouped according to aggressiveness, life history strategy, likelihood of spread, probability of occurrence based on geography or ecological factors?  How should monitoring be incorporated into an integrated approach to invasive species control?  What should the refuge measure about their invasive control efforts that will facilitate use of adaptive management?  How can we measure if the correct invasive management decisions were made?  The adaptive management system must provide opportunities for learning so that we improve the efficiency of invasive species control over time. What we are looking for is an approach similar to integrated pest management (IPM) in agricultural systems.  In IPM, monitoring, selective use of chemical controls, and agricultural practices that support a diverse predator community that feeds on pests are all used in concert to control multiple crop pests.  Can refuges define a set of management practices to control invasives that include mapping, monitoring, selective use of chemical and mechancial controls, and management practices that best sustain native plant and aquatic communities?  How can multiple refuges share resources to get this done? How can refuges use the tools and decision-support systems that have already been developed or are under development? We are seeking projects that address the ‘big picture’ of invasive species control, not projects focusing on controlling a single invasive species.  The project should focus on setting up an adaptive management process flexible enough to apply on multiple refuges, with a range of invasive species issues, and a monitoring plan that is likely to be implemented by refuge staff long after the research phase of the project ends.
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