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1.1 Scope and Rationale 

The mission of the National Wildlife Refuge System (the Refuge System) is to administer a 
national network of lands and waters for the conservation, management, and where appropriate, 
restoration of fish, wildlife, and plant resources and their habitats within the United States for the 
benefit of present and future generations of Americans. The landmark 1997 National Wildlife 
Refuge System Improvement Act prepared the way with a renewed vision for the future of the 
Refuge System where the following is true: 

● Wildlife comes first, 

● Refuges are anchors for biodiversity and ecosystem-level conservation, 

● Lands and waters of the System are biologically healthy, 

● Refuges are national and international leaders in habitat management and wildlife 
conservation. 

Meeting the wildlife conservation challenges of the 21st century and fulfilling the System mission 
and vision require planning and partnerships. The Comprehensive Conservation Plan (CCP) and 
Habitat Management Plan (HMP) for each refuge are essential to the System‘s ability to meet 
these challenges. 

Canaan Valley National Wildlife Refuge (Canaan Valley NWR, the Refuge) is the highest valley 
of its size east of the Rocky Mountains. The diversity of exceptional habitats provides regional 
breeding and migratory habitat for land birds and harbors species of conservation concern and 
rare plants. The Refuge operates with a vision of conserving, protecting and managing a mosaic 
of wetland, forested and early successional habitats that support migratory birds and threatened 
and endangered species. 

This HMP provides long-term vision and specific guidance on managing habitat for the 
resources of concern at Canaan Valley NWR. The contributions of this Refuge to ecosystem 
and landscape scale wildlife conservation and biodiversity are incorporated in the HMP. The 
HMP sets a direction for the next 15 years (2017-2032), with a plan review every 5 years, and 
the use of adaptive management to assess and modify management activities as research and 
monitoring may require. 

 

1.2 Legal Mandates 

Canaan Valley NWR was established by the U.S. Fish and Wildlife Service (USFWS, the 
Service) in 1994 to ensure the ecological integrity of Canaan Valley and the continued availability 
of its wetland, botanical, and wildlife resources to the citizens of West Virginia and the United 
States. The wetlands at the valley’s core encompass over 8,400 acres and represent the largest 
wetland complex in both West Virginia and the central and southern Appalachians. Canaan 
Valley is listed as a priority for protection under the Emergency Wetlands Resources Act of 1986, 
as implemented by the Service’s Regional Wetlands Concept Plan, and considered by the state 
of West Virginia as “the most important wetland in the State.” (WVDNR 2006) 

The Service established the refuge for the following purposes and under the following authorities: 

 

“... for the development, advancement, management, conservation, and protection of fish 
and wildlife resources...” (Fish and Wildlife Act of 1956; 16 U.S.C. 742f (a)(4)); 

“... the conservation of the wetlands of the Nation in order to maintain the public benefits 
they provide and to help fulfill international obligations contained in various migratory 
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bird treaties and conventions” (Emergency Wetlands Resources Act of 1986; 16 U.S.C. 
3901(b)); 

“... for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds” 

16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 
 

1.3 Relation to Other Plans 

The following list includes the major plans either used in the creation of this HMP or directly 
connected to it by management implications. For a complete list of plans used in the planning 
process, please refer to Chapter 1 of the Canaan Valley NWR Comprehensive Conservation 
Plan (CCP). 

 

Refuge Plans 

Comprehensive Conservation Plan (2011) 

The Comprehensive Conservation Plan (CCP) for Canaan Valley NWR was completed in 
February 2011. The purpose of Canaan Valley NWR’s CCP is to provide strategic management 
direction for the next 15 years by: providing a clear statement of desired future conditions for 
habitat, wildlife, visitor services, staffing, and facilities; providing state agencies, refuge 
neighbors, visitors, and partners with a clear understanding of the reasons for management 
actions; ensuring refuge management reflects the policies and goals of the Refuge System and 
legal mandates; ensuring the compatibility of current and future public use; providing long-term 
continuity and direction for refuge management; and providing direction for staffing, operations, 
maintenance, and annual budget requests. This HMP is a step-down plan from the CCP, and 
goals and objectives developed in the CCP are carried forward in this HMP. The CCP can be 
found here: http://www.fws.gov/refuge/Canaan_Valley/what_we_do/finalccp.html. 

Fire Management Plan (2005) 

This document is a step-down plan from the CCP and establishes a Fire Management Plan 
(FMP) for Canaan Valley NWR. The plan describes actions Canaan Valley NWR will take in the 
event of a wildland fire, defining levels of protection needed to ensure safety and protect facilities 
and resources. It also provides direction and continuity in establishing operational procedures to 
guide all fire management activities, in addition to fire suppression or prescribed fire. This plan is 
outdated and will be revised to reflect CCP and HMP goals and objectives and take into account 
new land acquisitions by 2016. The FMP is found here: 
http://www.fws.gov/northeast/planning/Canaan%20Valley/pdf/CanaanFMP_2004.pdf. 

Inventory and Monitoring Plan 

The Inventory and Monitoring Plan (IMP) is also a step-down plan from the CCP. The IMP 
guides collection of data on species of management concern to the Canaan Valley NWR and 
will be completed within two years of the finalized HMP. 

Other Refuge Plans 

The Refuge has other plans that may affect habitat management decision. These include the 
Fur Bearer Management Plan (2004), the Highly Pathogenic Avian Influenza (HPAI) Plan 

http://www.fws.gov/refuge/Canaan_Valley/what_we_do/finalccp.html
http://www.fws.gov/northeast/planning/Canaan%20Valley/pdf/CanaanFMP_2004.pdf
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(2006), Chronic Wasting Disease Plan (2006), and a soon to be completed Integrated Pest 
Management Plan (IPMP). Future plans that may affect habitat management decisions include 
the visitor services plan which will include and updated hunting plan and a new fishing plan. 

 
 

Federal, State, and Regional Plans 

 

North American Waterfowl Management Plan (update 2012) 

This plan of the United States, Canada, and Mexico outlines their strategy to sustain or restore 
waterfowl populations through habitat protection, restoration, and enhancement. The 2004 
update to the North American Waterfowl Management Plan (NAWMP) outlines goals for 
populations of 14 species, species groups, or races of ducks, and for 34 populations of 7 species 
of geese (NAWMP 2004). As with the original 1986 plan, its implementation will be accomplished 
at the U.S. regional level in 11 Habitat Joint Venture areas and three Species Joint Ventures: 
arctic goose, black duck, and sea duck. Habitat Joint Ventures are partnerships that work to 
conserve a specific habitat or region in order to accomplish plan objectives. Canaan Valley NWR 
lies within the boundaries of the newly formed Appalachian Mountains Joint Venture (AMJV). 
The methodology and mission of the AMJV is as follows: “to restore and sustain viable 
populations of native birds and their habitats in the Appalachian Mountains Joint Venture through 
effective, collaborative partnerships” (AMJV, 2007).  We used the NAWMP as a basis for 
evaluating waterfowl and other native bird management opportunities on the refuge. The newest 
update (2012) to the NAWMP can be found here: http://nawmprevision.org. 

 

Partners in Flight Bird Conservation Plan: Bird Conservation Area 12, Mid-Atlantic Ridge 
and Valley Physiographic Province 

In 1990, Partners in Flight (PIF) was conceived as a voluntary, international coalition of 
government agencies, conservation organizations, academic institutions, private industry, and 
other citizens dedicated to reversing the trends of declining bird populations and to “keeping 
common birds common.” The foundation of PIF’s long-term strategy for bird conservation is a 
series of scientifically based bird conservation plans, using physiographic provinces as planning 
units. The goal of each PIF plan is to ensure the long-term maintenance of healthy populations of 
native birds, primarily nongame landbirds. The first PIF plan was completed in 2003 (PIF 2003). 
The newest revision was completed in 2016 (http://www.partnersinflight.org/wp-
content/uploads/2016/08/pif-continental-plan-final-spread-double-spread-1.pdf). 

The intent of the revision is to update the relative vulnerability assessment for 448 North 
American landbirds, provide new assessments and tools and give recommendations for 
conservation actions over the next 10 year. The plan is arranged by joint venture.  Canaan 
Valley NWR lies in the Appalachian Joint Venture whose boundary lines up almost perfectly with 
the Bird Conservation Region (BCR) 28 boundary.  In all 16 priority breeding-species of birds 
have been identified for BCR 28. The plan includes10 watch list species and six species of 
common birds in steep decline (PIF 2016). Protecting these species will require a balanced mix 
of grasslands, shrub-scrub, forested wetlands, non-forested wetlands, and forested uplands 
habitats. We referred to this plan as we considered management opportunities on the refuge and 
to help compile a list of birds of conservation concern. 

 

http://nawmprevision.org/
http://www.partnersinflight.org/wp-content/uploads/2016/08/pif-continental-plan-final-spread-double-spread-1.pdf
http://www.partnersinflight.org/wp-content/uploads/2016/08/pif-continental-plan-final-spread-double-spread-1.pdf
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U.S. Fish and Wildlife Service’s Region 5 Birds of Conservation Concern (BCC) (2008) 

The Birds of Conservation Concern (BCC) plan, updated every five years by the USFWS 
Division of Migratory Birds, identifies nongame migratory birds that, without conservation action, 
are likely to become candidates for listing under the Endangered Species Act (ESA). The BCC 
compiles the highest ranking species of conservation concern from these major nongame bird 
conservation plans: PIF (species scoring >21), U.S. Shorebird Conservation Plan (species 
ranking 4 or 5), and North American Waterbird Conservation plan (species ranking 4 or 5). We 
used the BCC list in compiling the Refuge’s species of conservation concern, which can be 
found in Appendix A of the CCP. This process was used to help us focus on which species might 
warrant special management attention. The BCC can be found here: 
http://www.fws.gov/migratorybirds/pdf/grants/BirdsofConservationConcern2008.pdf. 

 

American Woodcock Conservation Plan (2008) 

The American Woodcock Conservation Plan (Kelley & Williamson 2008) emerged from the 
efforts of the Service, state wildlife management agencies, and non-governmental organizations 
known as the Woodcock Task Force. Significant declines in woodcock populations since the 
1970s are largely due to the loss of early successional habitat, as well as changes in land use 
and forestry practices. The plan outlines recommendations for halting this decline in woodcock 
populations and for returning them to densities which provide adequate recreational 
opportunities. Overall, the plan’s objective is to increase populations by increasing the amount of 
suitable habitat available. We referenced this plan when writing goals and objectives for this 
HMP. The conservation plan can be found on the Timberdoodle website 
(http://timberdoodle.org/sites/default/files/woodcockPlan_0.pdf). 

 

Northeast Regional Wetlands Concept Plan – Emergency Wetlands Resources Act 
(Emergency Wetlands Resources Act of 1986, 16 U.S.C. 3901(b)) 

In 1986, Congress enacted the Emergency Wetlands Resources Act to promote the 
conservation of our nation’s wetlands. The Act directs the Department of the Interior to develop 
a National Wetlands Priority Conservation Plan identifying the location and types of wetlands 
that should receive priority attention for acquisition by federal and state agencies using Land 
and Water Conservation Fund appropriations. 

In 1990, the Northeast Region completed a Regional Wetlands Concept Plan to provide more 
specific information about wetlands resources in the Northeast. This plan identified 850 wetland 
sites that warrant consideration for acquisition to conserve wetland values (USFWS 1990); 
including wetlands located within the refuge, as well as other areas in Tucker County. We used 
this plan to help identify areas in need of long-term protection in the watershed, and to prioritize 
wetlands habitat management on the refuge. The concept plan can be found here: 
http://www.apwc-pa.com/Petition/Appendix%20D%20- 
%20Regional%20Wetlands%20Concept%20Plan%201990.pdf 

 

Eastern Brook Trout Conservation Plans 

There are multiple organizations concerned with the conservation of the eastern brook trout, 
and two in particular have written plans and strategies which apply to Canaan Valley. The 
Eastern Brook Trout Joint Venture (EBTJV) and the West Virginia Brook Trout Conservation 
Group (WVBTCG) both have created plans to conserve eastern brook trout. These plans and 
protection of eastern brook trout were taken into consideration when writing this HMP. The 

http://www.fws.gov/migratorybirds/pdf/grants/BirdsofConservationConcern2008.pdf
http://timberdoodle.org/sites/default/files/woodcockPlan_0.pdf
http://www.apwc-pa.com/Petition/Appendix%20D%20-%20Regional%20Wetlands%20Concept%20Plan%201990.pdf
http://www.apwc-pa.com/Petition/Appendix%20D%20-%20Regional%20Wetlands%20Concept%20Plan%201990.pdf
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EBTJV and WVBTCG plans can be found here: http://easternbrooktrout.org/reports/ebtjv-
conservation-strategy.   

 

Recovery Plan for the Cheat Mountain Salamander 

On September 28, 1989, the Cheat Mountain salamander (Plethodon nettingi) was listed as 
threatened on the federal list of endangered and threatened wildlife (USFWS 1991). Since its 
listing as a threatened species, U.S. Fish and Wildlife Service have required onsite surveys for 
the salamander on federal lands and in areas being considered for development. According to 
the recovery plan, found on the USFWS website 
(http://www.fws.gov/ecos/ajax/docs/recovery_plan/910725.pdf), the recovery strategy begins by 
obtaining an accurate overview of the species through determining its total range and searching 
for additional populations.  More specific goals listed in the plan include the following: 

● Define the total range of the species; 

● Survey additional areas within the known range to gain additional information about the 

species’ distribution and abundance; 

● Monitor known populations to determine their status, territoriality, home range, 
environmental changes, and competitive pressure; 

● Assess population characteristics; 

● Determine the effects of human-induced habitat alterations; and 

● Determine biological factors such as reproductive biology, growth rates, and genetic 

variability among populations. 

The recovery goals for the Cheat Mountain salamander were taken into account when creating 
goals and objective for red spruce ecosystem in this HMP. 

 

Recovery Plan for the Indiana Bat 

In 1967, the federal government listed the Indiana bat (Myotis sodalis) as endangered because 
of declines in their numbers documented at their seven major hibernacula in the Midwest 
(USFWS 2007). Canaan Valley NWR falls in an area with summer and winter occurrence 
records of the Indiana Bat. The refuge has conducted acoustical bat surveys since 
2005. Additionally, surveys were performed in collaboration with the U.S. Forest Service 
Northern Forest Research Station in 2003. This survey data presented compelling evidence of 
this species foraging on refuge property and, importantly, being present on the refuge outside of 
migration periods. This species is considered to likely occur in the southern portion of the 
watershed, including on refuge and private properties around and in Timberline Resort. 

 

Evaluation of potential Indiana bat use of the Canaan Valley is a priority of the Refuge. Recovery 
goals for the Indiana bat were taken into account when creating goals and objectives for 
northern hardwood forests and wetland ecosystems in this HMP. The 2007 Recovery Plan for 
the Indiana bat can be found at here: 
http://www.batprotocol.info/batprotocol.info/ProtocolRefs/Entries/2007/4/1_2007_Indiana_Bat_R 
ecovery_Plan.html 

 

Northern Long-eared Bat 4(d) Rule 

The northern long-eared bat (NLE bat) has been impacted by white nose syndrome as well. 
Therefore the USFWS proposed the NLE bat for listing as endangered in October 2013. A 
recovery plan has not yet been developed but the final 4(d) rule can be found here: 
http://www.fws.gov/Midwest/endangered/mammals/nleb/pdf/FRnlebFinal4dRule14Jan2016.pdf. 

Surveys conducted by Refuge biologists show that NLE bats were using the Refuge before 

http://easternbrooktrout.org/reports/ebtjv-conservation-strategy
http://easternbrooktrout.org/reports/ebtjv-conservation-strategy
http://www.fws.gov/ecos/ajax/docs/recovery_plan/910725.pdf
http://www.batprotocol.info/batprotocol.info/ProtocolRefs/Entries/2007/4/1_2007_Indiana_Bat_Recovery_Plan.html
http://www.batprotocol.info/batprotocol.info/ProtocolRefs/Entries/2007/4/1_2007_Indiana_Bat_Recovery_Plan.html
http://www.fws.gov/Midwest/endangered/mammals/nleb/pdf/FRnlebFinal4dRule14Jan2016.pdf
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white-nose syndrome. More recent surveys have indicated that they are still using the Refuge, 
but at reduced numbers. The Refuge will follow the final 4(d) rule and will plan all management 
and activities accordingly. 

 

West Virginia State Wildlife Action Plan (Revised DRAFT 2015) 

In fall 2001, Congress established a new State Wildlife Grant (SWG) program that provided 
funds to state wildlife agencies for the conservation of fish and wildlife and their habitats. Each 
state was charged with developing a Wildlife Action Plan by 2005 outlining conservation efforts 
aimed at preventing fish and wildlife populations from declining and reducing the potential for 
species to be listed as endangered. 

West Virginia’s plan, called the West Virginia State Wildlife Action Plan (SWAP) is currently 
under revision by the WV Division of Natural Resources (DNR). The 2015 SWAP is the DNR’s 
response to Congress’ challenge for states to provide a comprehensive wildlife conservation 
strategy and, more importantly, is intended as a “roadmap” for the WV DNR and its partners and 
collaborators to “proactively conserve the full array of West Virginia’s biological diversity”. It 
describes at-risk species and habitats, stresses and conservation actions. Information was 
compiled from numerous experts, agencies, and organizations concerned with wildlife 
conservation and can be reviewed from the WV DNR website 
(http://www.wvdnr.gov/Wildlife/Action_Plan.shtm). 

Canaan Valley NWR is located in the SWAP’s High Alleghenies Conservation Focus Area, 
within which both terrestrial and aquatic habitats are described and species of greatest 
conservation need (SGCN) identified. Canaan Valley’s large wetland complex, cool water stream 
habitats, red spruce forests, endemic Cheat Mountain salamander and Virginia northern flying 
squirrel, southern water-shrew, northern species including snowshoe hare and Northern 
goshawk, Indiana bats, and many SGCN birds such as bobolinks and grasshopper sparrows are 
of conservation concern for the WV DNR. Dragonflies, damselflies, snails and plants round out 
the list of SGCN referenced. This Habitat Management Plan aims to implement some of the 
conservation strategies named for the High Alleghenies Conservation Focus Area (WVDNR 
2015). 

 
 

http://www.wvdnr.gov/Wildlife/Action_Plan.shtm
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2.1 Refuge Location and Description 

Canaan Valley NWR is centered in Canaan Valley, a high elevation valley located in 
northeastern Tucker and northwestern Grant County, West Virginia (Figure 1). The Refuge 
headquarters and a Visitor’s Center are located approximately eight miles southeast of the town 
of Davis, West Virginia, and 35 miles northeast of the town of Elkins. The Refuge currently 
encompasses 16,551 acres with an approved 25,125-acre acquisition boundary. Canaan 
Valley’s high elevation and generally cool temperatures (for the Central Appalachian Mountains), 
support habitats and various plant and animal species normally associated with more northern 
latitudes. 

Canaan Valley contains about 8,400 acres of wetland habitat, making it the location of the 
largest wetland complex in West Virginia. Nearly 5,573 acres of these wetlands are located 
within the refuge boundary. Habitats on the refuge can be grouped into three broad types: 
wetlands, upland early successional habitats, and upland forest. Wetland habitats on the refuge 
are vegetated and consist of a diverse mosaic of forests, shrub swamps, peatlands, wet 
meadows and other wetland communities. Early successional habitats and forest habitats are 
generally upland. Early successional habitats include managed grasslands, old field, and 
shrubland. Forested habitats consist of northern hardwood forest and conifer or mixed forest. 

In addition to vegetated wetland types, the Refuge also contains a variety of open water 
habitats. Both natural and anthropogenic vernal pools dot the landscape and several large 
beaver pond complexes provide habitat for ducks and waterbirds. The headwaters of the Little 
Blackwater River, 13 miles of the Blackwater River, and many miles of other cool water stream 
tributaries are also within the refuge boundaries. Many of the tributaries of the Blackwater 
contain reproducing populations of native brook trout, and the Blackwater itself is stocked with 
non-native brown and rainbow trout. For a full description of Refuge resources, please refer to 
the Canaan Valley NWR CCP (USFWS 2011). 

 

2.2 Geographical Setting 
 

Ecoregional Classification 

The Nature Conservancy (TNC) (with underlying source maps from U.S. Forest Service (USFS) 
and U.S. Environmental Protection Agency(EPA) has developed ecoregional classifications for 
the lower 48 United States. An ecoregion is defined by TNC as an area with recognizably 
distinctive groupings of plants, animals, and natural communities due to regional patterns of 
climate, landform, soil, and hydrology. Canaan Valley NWR is located within the Central 
Appalachian Forest ecoregion. According to TNC, this ecoregion encompasses the greatest 
amount of land higher than 2,600 feet in the East, outside of the Southern Blue Ridge. It 
includes the Blue Ridge Mountains from Virginia to southern Pennsylvania, the historic Great 
Valley, and the dramatic ridges and valleys of the Allegheny Mountains that stretch south to 
north. The land is marked by substantial geologic variation, including sedimentary shales, 
limestones, sandstones, and igneous basalts. 

The Central Appalachian Forest ecoregion is traversed by the largest drainage divide in the East, 
between rivers of the Atlantic Slope and Mississippi Valley (Natureserve 2010). Total species 
diversity in the Central Appalachian Forest ecoregion is high because of a combination of the 
environmental diversity of the region and the fact that it was never glaciated. Today, much of the 
forest in this region is protected by both state and federal ownership. 
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Figure 1. Canaan Valley National Wildlife Refuge borders and adjacent public ownership 

boundaries. 
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The U.S. Forest Service’s ecoregional classification uses four levels of detail to show a hierarchy 
of ecosystems (McNab and Avers 1994). Using this classification, Canaan Valley NWR is located 
in the Allegheny Mountain section of the Central Appalachian Broadleaf Forest - Coniferous 
Forest – Meadow province. This section comprises part of the Appalachian Plateaus geomorphic 
province. Vegetatively, it is characterized by northeastern spruce-fir, northern hardwoods, mixed 
mesophytic, and oak-hickory-pine. Strongly influenced by elevation and aspect, the vegetation of 
the Allegheny Mountains can be placed in four broad groups: red spruce, northern hardwoods, 
mixed mesophytic, and oaks (McNab and Avers 1994). According to the U.S. Forest Service, 
both bird and insect life in this section is highly diverse, and amphibians and reptiles are 
abundant. The black bear represents the top carnivore, although fishers have been reintroduced. 
Native fish species include brook trout and sculpins at higher elevations, with the addition of 
smallmouth bass, rock bass, minnows, and darters at lower elevations (McNab and Avers 1994). 

 

Landscape Conservation Cooperative 

In 2009, Department of Interior (DOI) Secretarial Order 3289 created Landscape Conservation 
Cooperatives (LCC’s). LCC’s are applied conservation science partnerships focused on a 
defined geographic area that informs on-the-ground strategic conservation efforts at landscape 
scales. LCC partners include DOI agencies, other federal agencies, states, tribes, non- 
governmental organizations, universities and others (USFWS, 2010). Canaan Valley NWR is 
located within the Appalachian Landscape Conservation Cooperative, which was established in 
fiscal year 2010. The Appalachian LCC is large - extending from southern New York State to 
central Alabama and from Southern Illinois to central Virginia. It encompasses the entirety of the 
Appalachian Forest ecoregion, as well as all (or large portions) of surrounding ecoregions, 
including the Western Allegheny Plateau, the Cumberlands and Southern Ridge and Valley, the 
Southern Blue Ridge, and the Interior Low Plateau. 

 

Bird Conservation Region 28/ Partners in Flight/ Appalachian Joint Venture 

Bird Conservation Regions (BCRs) are defined by the North American Bird Conservation 
Initiative (NABCI) as ecologically distinct regions in North America with similar bird communities, 
habitats, and resource management issues. The Canaan Valley NWR lies within BCR 28, The 
Appalachian Mountains. This region includes the Blue Ridge, the Ridge and Valley, the 
Cumberland Plateau, the Ohio Hills, and the Allegheny Plateau. Partners in Flight (PIF) uses this 
BCR along with the Appalachian Joint Venture boundary, which are almost identical, to identify 
landbird species of conservation concern for the regions.  

Ecologically, this is a transitional area, with forested ridges grading from primarily oak-hickory 
forests in the south to northern hardwood forests further north. Pine-oak woodlands and barrens 
and hemlock ravine forests are also important along ridges, whereas bottomland and riparian 
forests are important in the valleys, which are now largely cleared for agricultural and urban 
development. 

Predominant vegetation consists of oak and oak-hickory forests on the ridges and northern 
hardwood forest in the Allegheny Mountains. Important relict patches of spruce-fir exist in the 
Allegheny Mountains and on higher mountains along the ridge and valley of Virginia. Much of 
the lower valleys are in agricultural production or urban development (PIF 2003). 
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Watershed 

Canaan Valley NWR is located within the Cheat River watershed (HUC 05020004). The primary 
stream in Canaan Valley is the Blackwater River. The Blackwater River originates in the southern 
part of the Valley and flows north through the refuge, exiting out of the valley on the western gap 
between Canaan and Brown mountains. Cabin Mountain, forming the eastern watershed 
boundary of the Valley, also forms the drainage divide between the eastward-flowing Potomac 
and northwestward-flowing Cheat River. 

 

2.3 Historical Perspective 
 

Pre-European Settlement 

There is no single detailed source description of the historic vegetation or habitation of Canaan 
Valley. However, some information has been gathered from written and sketched accounts of 
early explorers and adventurers. These stories and pictures generally concur that massive red 
spruce trees dominated the canopy throughout the valley and that thick laurel growth and deep 
layers of organic matter made the valley floor nearly impassable (Fortney 1975). Historically, 
other important canopy tree species included sugar maple, beech, hemlock, yellow birch, black 
cherry, and basswood. A few open, grassy glades were scattered throughout the valley (Fortney, 
1975). Native Americans did not reside in the Canaan Valley area. However, elk, deer, and 
Eastern bison were all present within or near the valley and Native Americans probably used the 
area for hunting (Fansler 1962, Fortney 1975, Baker 2007). 

The early explorers to Canaan Valley colorfully reported entering a tangled mass of 
impenetrable spruce forest and rhododendron swamp. Historical descriptions of the area 
included statements of extensive laurel thickets, large dead trees covered in moss, and dense 
conifer forests. Other visitors more quantitatively wrote of an area which included Canaan 
Valley, “that nowhere else in the United States are now existing denser forests than those of 
black [red] spruce in the belt of country 100 miles in length and from 10 to 20 in breadth” (Rives 
1898). Red spruce, eastern hemlock, and yellow birch were the principal canopy species, and 
rhododendron grew in dense “brakes of great extent.” Mosses, lycopodiums, and, occasionally, 
wood sorrel and trilliums formed a sparse ground cover. Open glades, presumably of grasses, 
sedges, and forbs, followed the serpentine stream corridors on the valley’s floor. 

Similar to the upland habitats, the wetlands of Canaan Valley are reported to have been 
dominated by red spruce forests prior to the late 1880s. Remnant stumps and roots visible in the 
peatlands and others uncovered in a soil study support these accounts. Rives (1898) reports 
open glades, presumably of grasses and forbs, in the valley bordering streams and rivers. 
Beaver activity may have kept glades open and early successional habitat available. 

 

Post-European Settlement 

Canaan Valley was one of the last places to be settled in northern Virginia (West Virginia wasn’t 
a state until 1863). Although people visited the valley as early as 1746, it wasn’t until 1800 that 
the first permanent settlers entered the valley. The area was very sparsely inhabited until the 
1880’s when the railroad arrived (Friends of the 500

th 
2007). The railroad made transport of coal 

and timber possible, and both of these industries boomed in the Canaan Valley area. 
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Severe ecological disturbances to the area’s forests occurred in the late 1800s and early 1900s. 
Logging began in the Canaan Valley area around 1885, and continued until the 1920s (Carvell 
2002). Following the clearcutting, the peat and humus dried. Some lands were exposed to 
human-induced wildfires, some accidental, others for the purposes of clearing the land of slash 
and facilitating hunting and agriculture. These unregulated, uncontrolled, and unmanaged fires 
burned off topsoil and obliterated underlying seed sources, thus drastically altering the plant 
communities in the valley for decades to come. Erosion also removed the accumulated soils, 
also slowing the revegetation of the slopes and wetlands.  Settlers converted some of the former 
forest land to pasture. In the mid-1900s, farmers converted some pasture to crops. Each of 
these past land uses is represented within the refuge, and current community types reflect their 
history. 

 

2.4 Climate Influences and Natural and Anthropogenic Disturbances 

Historic climatic influences have played a large role in developing the current floral and faunal 
assemblages found in Canaan Valley. During the Pleistocene, glaciations forced many boreal 
species southward, including red spruce, Canaan fir, high-bush cranberry, and Jacob’s ladder 
(Strausburgh and Core 1970, Fortney 1975). After the glaciers receded, these species were 
able to persist in Canaan Valley because of its high elevation (3,200-4,300 ft.) and cool, moist 
climate. 

As mentioned in Section 2.3, intensive logging began in Canaan Valley in the 1880s. Logging 
had severe and long-lasting impacts on the vegetation and hydrology of Canaan Valley. After 
areas were clearcut, a series of intense fires burned the deep peat and humus layers. These 
fires not only removed nutrients and soils, but destroyed the seed bank as well. Forest regrowth 
and succession was set back and dramatically slowed by these activities. Timber extraction in 
the valley also resulted in the construction of temporary railroads and road grades crossing the 
valley floor. These grades were elevated above the wetland by piling rock and debris into the 
wetland, creating impoundments and altering the hydrology of the valley. Many of these grades 
are still acting as impediments to water flow, and plant communities can vary significantly from 
one side of the impoundment to the other. 

Prior to refuge acquisition, most of the Canaan Valley wetland complex was open to the public 
for unregulated use. Beginning in the 1970s, a series of off-road vehicle races were held on off- 
road routes throughout Canaan Valley, leaving soils along the tracks compacted and bare. One 
event, the Blackwater 100, attracted hundreds of all-terrain vehicle riders for motocross, “mud- 
buggy”, and “bog-truck” for races and events in the wetlands. These activities removed 
vegetation, peat moss accumulations, and soil in the high-use areas. Regrowth of vegetation is 
evident in most areas, though some locations remain eroded and unvegetated, with tracks 
channelized and acting as barriers to surface water flow. 

 

2.5 Current Refuge Conditions 
 

Climate 

The Canaan Valley climate is generally cool and moist due to the topography and elevation of 
the valley. Temperatures are lower than those recorded in the surrounding areas, with Canaan’s 
average annual temperature at 45°F. During the winter, the temperatures in Canaan Valley are 
consistently below 38°F average and can reach below -20°F on occasion. Summer temperatures 
average between 75 and 80°F. With an average elevation of 3,200 feet above sea level and 
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mountains that ring the valley, a frost pocket can develop when cold moist air becomes trapped 
in the valley. As a result, frost can occur throughout the summer months creating a brief growing 
season more typical of areas farther north.  Temperatures in the 20s (°F) have been recorded in 
all summer months (Leffler 2002). 

Due to the valley’s location along the ridge of the Allegheny Mountains, precipitation is enhanced 
from orographic lifting events. Moist air is forced up over the high ridge of the Alleghenies, which 
creates heavier precipitation within the valley than in surrounding areas. Annual precipitation in 
Canaan Valley averages 55 inches. Precipitation is rather evenly distributed during the year, with 
the driest months typically occurring in September and October. June is usually the wettest 
month of the year, typically averaging 5.4 inches of precipitation. On average, 4.5 inches of 
precipitation fall each month. Out of the total precipitation, a significant portion falls as snow in 
Canaan Valley. Annual snowfall on the valley floor averaged 134 inches for the period of 1961-
1990 (Leffler 2002). 

Canaan Valley is currently the subject of an intensive climate study conducted by the National 
Oceanic and Atmospheric Administration (NOAA). Recent research shows that the valley is 
impaired by both wet and dry sulfuric and nitric acid precipitation as well as high levels of ozone 
pollution. Acid precipitation in Canaan Valley during the fall and winter of 2000-2001 averaged 
4.3 – 4.4 pH. 

 

Hydrology 

Numerous springs and seeps create wetlands, fill small ponds, and feed streams in Canaan 
Valley. Extensive wetland complexes occur in the northern portion of the Refuge. These 
wetlands comprise the largest wetland aggregation in the state of West Virginia. Beaver activity 
has impounded drainages on the Refuge and created ponds of various sizes. Old beaver ponds 
have developed into palustrine wetlands and bogs. Beaver ponds have increased over the years 
as beaver populations swelled. Analysis of aerial photography found 113 beaver ponds in 1945 
and 222 in 2003 (Bonner 2005, Bonner et al. 2009). 

The main water body in the Canaan Valley is the Blackwater River. The headwaters of the 
Blackwater originate within the Canaan Valley Resort State Park (the State Park) and flow 
north, exiting out of the valley on the western gap between Canaan and Brown mountains. In 
Canaan Valley the Blackwater River gradient is approximately 3.7 feet per mile. Its gradient 
between Canaan Valley and Davis is approximately 17.6 feet per mile. Annual average flow of 
the Blackwater River is 191 cubic feet per second. 

Tributaries to the Blackwater enter along its course through the valley and many of them flow 
through the Refuge. These tributaries include the Little Blackwater River, Glade Run, the North 
Branch, Sand Run, Yoakum Run, Idleman’s Run, and Freeland Run. Additionally, numerous 
unnamed small streams and springs feed into the Blackwater as it travels through the valley. 
The Blackwater River and its major tributaries are cool water, low gradient streams on the 
Refuge. 

The importance of the North Branch, a significant tributary of the Blackwater, was studied by 
Kozar (1995). He noted that the North Branch’s large drainage area of 5.5 mi

2 
made it a 

significant source of groundwater recharge for Canaan Valley. The southern portion of the valley 
was found to have a more significant role in groundwater recharge compared to the north end of 
the valley. This was mostly attributed to the permeability of the limestone geology that underlies 
certain drainages in the southern end of the valley (Kozar 1995). 

There are four ground water aquifer zones in Canaan Valley, identified as the Pottsville/Mauch 
Chunk, Greenbrier, Greenbrier/Pocono and Pocono. Water wells drilled in the valley range from 
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105 feet in the valley floor to over 260 feet (in the Pocono aquifer) on the hilltops of the valley 
(Kozar 1995). The majority of the freshwater used is withdrawn by the State Park and Timberline 
Four Seasons Resort. The State Park pumped over 144 million gallons of surface water from the 
Blackwater River for park operations during 1992 (including operation of the ski resort and golf 
course). Timberline Four Seasons Resort used almost 9 million gallons of ground water and 50 
million gallons of surface water for operations and snow making during 1990. With increasing 
development occurring in the southern portion of the valley, ground water use through new well 
development continues to increase. 

 

Topography and Geology 

The Refuge is centered in Canaan Valley in the high plateau zone of the Allegheny Mountain 
section of the Appalachian Plateau physiographic province (Gwinn 1964). The gently rolling 
valley floor’s average elevation of 3,200 feet above sea level coupled with its 35,000-acre sized 
watershed makes it the highest valley of its size east of the Rocky Mountains. The average 
elevation of the steeply-sloped mountains surrounding the valley is 3,900 feet, and several 
peaks reach elevations in excess of 4,200 feet. 

Canaan Valley was formed by the erosion of the Blackwater Anticline. An anticline is a fold in the 
earth, created by the compressions or motions along a fault line where the earth’s plates meet. 
The oldest rock layer is at the center of the anticline. Since different parts of the valley are 
composed of different types of rock, parts of the valley are more eroded than others. The center 
“Middle Ridge” of the valley is composed of Pocono sandstone, an older sandstone type that 
erodes more slowly. The rock surrounding the Middle Ridge, in the center and edges of the 
valley, is more erosive. As this eroded, depressions were created, which have developed into 
the wetland areas of the valley. Canaan Valley is underlain by moderately dipping sedimentary 
rock of the Pocono, Greenbrier, Mauch Chunk, and Pottsville Groups. 

Pottsville sandstone forms the ridges surrounding the valley. The younger sandstones, shale, 
and coal of the Mauch Chunk and Pottsville groups lay underneath. The Mauch Chunk, seen in 
exposed sections of the valley as red, fine-grained shale, occupies the lower slopes of Canaan 
and Cabin Mountains. Greenbrier limestone underlies most of the valley, creating unique 
wetland communities with a buffering capacity that positively influences water quality. 

 

Soils 

The soils of the valley were characterized by the U.S. Department of Agriculture 1967 soil survey 
report into 19 series and five physiographic categories: uplands, lower slopes, flood plains, and 
stream terraces and swamps (Losche and Beverage 1967). The upland sites are characterized 
as well-drained or excessively drained and the two major soil associations are Wet Terrace 
Land-Dekalb-Blago Associations and the Dekalb-Calvin-Belmont Associations. The common 
soils making up the upper, middle, and lower portions of sloping land and low hills are Dekalb, 
Calvin, and Belmont. Mecksville soils are characterized as deep and well-drained and tend to 
occur at the bases of mountain slopes in the valley (Fortney 1975). 

Soils in the lower flood plain, stream, and swamp areas are mostly poorly to very poorly drained. 
The most common soil types in these areas are Blago and Atkins, with Muck and Peat soils 
occurring most extensively in Canaan Valley (Fortney 1975). Wet Terrace Land soils include 
Blago and Atkins series soils as well as other soils in undifferentiated land units. Similarly, Muck 
and Peat soils combine all organic soil types into one category for mapping purposes. 
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Canaan Valley contains the largest expanse of Wet Terrace Land and Muck and Peat soils in 
Tucker County. These wetland soils are characterized as organic soils that are either strongly or 
extremely acidic. Generally, these organic soil layers are two feet or more in thickness. Muck 
and Peat soils are generally flat with a water table at or near the surface most of the year 
(Fortney 1975). 

 

Environmental Contaminants 

Little information exists for environmental contaminants on refuge property. However, in May 
2006, Kathleen Patnode, a Service environmental contaminants specialist, conducted a site visit 
as part of the scheduled Contaminants Assessment Process (CAP). The objective of the CAP is 
to identify any past, current, or potential contaminants issues on the Refuge and to recommend, 
where necessary, corrective or preventative measures. She visited known or suspected areas of 
concern and reviewed the property acquisition files for these areas. For all but one area, 
previous evaluation was limited to a Phase I Contaminants Survey prior to acquisition. 

Areas evaluated include a water-pumping station adjacent to the Blackwater River on the 
Reichle Tract, approximately ten capped natural gas well sites and eight old hunting cabins on 
the Main Tract, several barn sites where agricultural chemicals may have been stored, and 
three trash dumps on the Cortland, Reichle, and Harper Tracts. Of these, Patnode felt that only 
the dump on the Reichle Tract warranted further evaluation based on numerous drum 
carcasses, waste indicative of automotive repairs, and waste present in a tributary. The Refuge 
plans to request funding to sample the soil, sediment, and water associated with this dump to 
facilitate removal of the waste. All but two of the old hunting cabins have been subsequently 
removed in a joint partnership between the Refuge and the WV Department of Environmental 
Protection (WVDEP) Rehabilitation Environmental Action Plan (REAP) program. 

A Phase II Contaminants Survey was performed in 2000 for the active gas well site on Tract 42 
(parcel south of the Refuge office on the west side of Route 32) prior to the purchase. Diesel fuel 
oil, waste water (brine), hydraulic fluid, and mercury were identified as potential contaminants. 
Soil samples taken from an area immediately adjacent to and down slope of the wastewater 
storage tank had low levels of petroleum hydrocarbons and mercury. Patnode noted that an area 
of dead vegetation still exists between the storage tank and the wetland, which may be due to 
salt toxicity from the brine solution. Patnode suggested that a berm be installed around the tank 
by the well operator to prevent migration when the tank is emptied. 

The primary contamination concern for this Refuge is the potential for spills and waste 
associated with the current and future wells/pipelines or mines, as most of the property was 
purchased without mineral rights. A secondary concern is the atmospheric deposition of 
pollutants from industries and coal-fired power plants due to the topography, elevation, acid 
precipitation, and high potential for mercury methylation within the wetlands. A sample of stream 
salamanders analyzed for metals contained selenium concentrations of risk for water shrew. 
Mercury in these salamanders did not pose a risk, but methylation in streams is low compared 
to wetlands. NOAA mercury deposition data will be evaluated to determine if biota sampling in 
the wetlands is warranted. 

 

Water Quality 

The primary river draining the Refuge is the Blackwater River. Seven named tributaries and 
numerous smaller streams exist throughout the refuge that flow into the Blackwater as it makes 
its way from the headwaters in the State Park to the Canaan-Brown Mountain gap where it exits 
the valley and the Refuge. The Refuge contains the headwaters area of the Little Blackwater 
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River and Glade Run as well as most of Idleman’s Run and Freeland Run. Additionally, land 
acquisition in 2005 and 2008 protected much of the North Branch River and Flat Run, important 
tributaries and circumneutral wetland corridors in the south end of the valley. 

Increased development in the southern portion of the valley has raised concerns of water quality 
and availability in the Blackwater River. Wastewater from recreational and other developments is 
typically treated with aeration plants, lagoons, or individual septic tanks. In 1998, there were 
three wastewater facilities that discharged directly into the Blackwater River. There were 12 
additional wastewater facilities that discharged directly into tributaries of the Blackwater. New 
centralized, shared wastewater treatment facilities are currently under construction. These 
facilities will upgrade current systems and allow developed areas to expand. 

Ground water quality has been described as being primarily influenced by the mineral 
composition of the source rock with septic discharges and agricultural land use practices 
influencing it to a lesser extent (Chambers et al. 2002). Within ground water samples, 
commonly detected contaminants were bacteria, radon, and manganese. However, most 
ground water samples taken during a U.S. Geological Survey in 1991 did not exceed 
U.S. Environmental Protection Agency (EPA) standards (Chambers et al. 2002). 

With increasing development in the southern portion of the valley, more water will be removed 
from the watershed’s streams. Importantly, surface waters removed during the summer and fall 
low flow periods may impact aquatic resources. According to Kozar (1995), “in excess of one- 
third of available surface water resources is being used during low flow periods” in the valley. As 
development increases in the valley, water resources will likely continue to be tapped and 
impacted in both quantity and quality. 

Decades of water quality analyses have been conducted within Canaan Valley. Early testing 
was conducted in the 1970’s to develop baseline data against which to measure change if the 
hydroelectric project was completed by Allegheny Power. Testing was also conducted to 
evaluate impacts to water quality by developments such as the State Park and Timberline Four 
Seasons Resort. 

More recently, water quality was studied by the U. S. Geological Survey (USGS) and the 
WVDEP for the development of total maximum daily load limits. The Blackwater River was found 
to have dissolved oxygen limit levels below the amount recommended as a state minimum for a 
trout fishery (6.0mg/l). This problem was attributed primarily to municipal point sources in the 
valley. However, beaver ponds and wetlands upstream from the sampling sites have also been 
implicated in reducing dissolved oxygen levels in the Blackwater (Environmental Protection 
Agency 1998). 

The USFWS and USGS conducted a study of the effects of off-road vehicle use on water quality 
of the Blackwater River in 1993. This particular study was designed around the off-road vehicle 
race held in Canaan Valley and lower Blackwater River drainage. Samples were collected 
before, during, and after the race and analyzed for dissolved oxygen, suspended sediment, fecal 
bacteria concentrations, pH, and turbidity. This study found increases in suspended sediment 
concentrations, turbidity, and fecal bacteria concentrations related to the off-road vehicle 
activities, particularly around camp areas, within the Blackwater River (USFWS 1993). 

According to Snyder et al. (2002), acid deposition may be having an important impact on stream 
quality in Canaan Valley. Due to the sandstone geology in the higher elevation streams and the 
low pH of precipitation (3.86-4.41 in 1995-1996), it was estimated that almost half of all streams 
and ponds in Canaan Valley would not support brook trout (Snyder et al. 2002). According to 
some studies, the lower limit of brook trout embryo and hatchling survival is a pH of 4.5. 
Streams occurring in the lower elevations of the valley are influenced by the buffering capacity 
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of the Greenbrier limestone, which offsets the low pH of acid deposition. This buffering creates 
pH ranges suitable for brook trout survival. 

A new water quality monitoring project was started on the Refuge in 2013 and continues today, 
with data being collected by refuge volunteers, AmeriCorps, and staff. The Blackwater River 
mainstem as well as selected small and large tributaries are monitored. Many attributes are 
monitored on a monthly basis, including pH, temperature, conductivity, turbidity, and dissolved 
oxygen. This monitoring informs refuge biologists in their management planning for the Refuge. 

 

Unexploded Ordnance 

The Refuge recently became aware of the presence of unexploded ordnance left over from 
military training activities during World War II on refuge lands. Although previously thought to 
have only occurred east of the Refuge boundary in the Dolly Sods Wilderness Area, a live 
105mm artillery round was found by a hunter on refuge property during the spring of 2007. After 
consultation with the Army Corps of Engineers and a review of historic maps, it became evident 
that the target areas used by the military during the war included areas now part of the Canaan 
Valley NWR, well down slope from the ridgeline and closer to the Dolly Sods Wilderness Area. 

The extent of what is now the Refuge that was actually used for target practice activities is 
unknown. The only information available is in historical maps indicating potential target areas 
and actual live rounds found in 2007 and 2016. No other ordnance has been found; however, 
the Army Corps of Engineers has not yet conducted a comprehensive sweep of known bombing 
target areas on refuge property. 

Air Quality 

The Refuge currently partners with the National Oceanic and Atmospheric Administration 
(NOAA) in providing a site location for a NOAA air monitoring station. The station, located on 
the Beall Tract of the Refuge, is part of the Atmospheric Integrated Research Monitoring 
Network and is part of the National Atmospheric Deposition Program. The purpose of this 
monitoring site is to collect data on atmospheric wet and dry deposition along with other air 
quality data. The station has been operational on refuge property since 2000. 

Monitoring activities include ozone levels in Canaan Valley. The overall air quality is good, with 
no current criteria pollutants exceeding acceptable levels. However, of recent concern is ground 
level ozone, which has exceeded the EPA 8-hr standard (75 ppb) for safe health levels on 1-5 
days per year from 1995 to present. Ozone has been cited as not only important in protecting 
human health, but also as a direct threat to vegetation and plant communities in the eastern 
United States (U.S. Environmental Protection Agency, 1996). Ozone levels were found to be in 
excess of the 8 hour standard (>0.08ppm) in Canaan Valley during the years 1995-1999 at a 
monitoring site on Bearden Knob on the southwestern side of the valley. Additionally, the levels 
of ozone detected at this site exceeded levels considered harmful to wide ranges of vegetative 
communities (Edwards et al. 2004). 

 

Vegetation 

For management purposes, habitats are grouped into three broad types: wetlands, upland early 
successional habitat, and upland forest. Finer habitat types are tiered out within these. For 
example, the wetland habitat type is broken out into shrub wetland, herbaceous wetland, and 
open water. See Table 1 and Figure 2 below for a full list of the broad and fine scale habitat 
types found within the Refuge. Habitats on the Refuge include freshwater wetland (34%, 5,407 
acres), open water and riverine (1%, 166 acres), and upland (65%, 10,481 acres) (Figure 2). 
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Figure 2. Canaan Valley National Wildlife Refuge current vegetation types. 
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Table 1. Canaan Valley National Wildlife Refuge vegetation types and acreages of each and the 
corresponding National Vegetation Classification System associations. 

Vegetation Type NVCS1 Association 
Refuge 
Acres 

Freshwater Wetlands 

 
 

Forested Wetlands 
(conifer, deciduous) 

balsam fir – black ash swamp 
balsam fir – oatgrass swamp 
balsam fir – winterberry swamp 
red spruce – yellow birch – mannagrass swamp 
red spruce – hemlock – rhododendron swamp 
quaking aspen swamp 

 
 

416 

 
Shrub Wetland 
(shrub swamp /mixed, 
speckled alder, 
spirea) 

blueberry – bracken fern shrub swamp 
bushy St. John’s-wort shrub swamp 
chokeberry – wild raisin shrub peatland 
meadowsweet shrub swamp 
silky willow shrub swamp 
speckled alder shrub swamp 
speckled alder – arrowwood shrub swamp 
steeplebush shrub swamp 

 
 
 

3,241 

 
 
 
 
 

Herbaceous Wetland 
(peatland, 
wet meadow, sedge meadow) 

cottongrass fen 
silvery sedge fen 
threeway sedge fen 
nodding sedge fen – prickly bog sedge seep 
star sedge fen 
lake sedge fen 
beaked sedge fen 
American bur-reed marsh 
bluejoint grass wet meadow 
woolgrass wet meadow 
tussock sedge wet meadow 
rice cutgrass marsh 
softstem bulrush marsh 
goldenrod wet meadow 

 
 
 
 
 
 

1,938 

 

Open  Water/Aquatic 
(ponds, streams, river, other 
impoundments) 

 

 
Water 

 
 

166 

Upland: Early Successional 

Shrubland 
(upland mixed shrub) 

meadowsweet shrubland* 
bushy St. John’s-wort shrubland* 
spirea 

 
1,050 

Old field 
(upland old field/grass-forb 
meadow) 

goldenrod-sheep fescue/oat grass –bracken fern* 
successional old field meadow* 
hawthorn savannas* 

 
2,558 

Managed Grasslands  
 

438 
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Vegetation Type NVCS1 Association 
Refuge 
Acres 

Upland Forest 

Northern Hardwood Forest 
(Upland deciduous) 

Central Appalachian northern hardwood forest 
Central Appalachian hemlock – northern hardwood 
forest yellow birch / eastern rough sedge – marsh blue 
violet / wavy-leaf moss sloping forested seep 
rough sedge seep 
black cherry toe slope forest and woodland* 

6,531 

Conifer (spruce) / Mixed Forest 
(Upland conifer/mix) 

red spruce – yellow birch / mountain holly / bazzania 
/ hypnum forest 
red spruce – yellow birch – black cherry forest 
red spruce / mountain laurel – menziesia rocky woodland 

215 

TOTAL  16,553** 

 

NVCS
1
-National Vegetation Classification System 

*Provisional community names for types without NVCS matches. 
** Acres do not match that of the total refuge acreage due to GIS errors. 

 
 

Canaan Valley is recognized as having at least 583 plant species (Fortney 1975). A list of 
recently observed plant species can be obtained by contacting the Refuge. Forbs and creeping 
shrubs are the most abundant group of plants from this list, with 229 species. Graminoides 
(grasses, sedges, rushes, and their allies) are the next most abundant, with over 130 species. 
The number of species of ferns and fern allies is thirty-five, and there are eighty-nine trees and 
shrubs. Sedges (Carex sp.) are the most abundant genus of plants, with forty-six species. See 
Rare Habitats (above) for examples of plant species found in various habitat types. 

 

Freshwater Wetland Habitats 

Canaan Valley is a large, high elevation wetland surrounded by forested upland slopes that is 
well known by state naturalists and ecologists for its unique assemblage of plants and habitats 
(see Figure 2 for existing refuge habitat types). The valley wetland complex, which contains the 
headwaters of the Blackwater River and extensive peatlands and shrub swamps, represents the 
diversity and abundance of State and regionally rare plants and plant communities found in 
surrounding smaller wetlands of the Allegheny Plateau highlands. Information is presented below 
on the important habitats and plant species (including exotic and invasive species) present on 
the Refuge. This section ends with a discussion of regional trends for important habitats. 

The wetland complex in Canaan Valley represents the most significant wetland area in the 
state. An estimated 8,475 acres of wetland occur in the valley, of which the Refuge currently 
protects 5,573 acres (66 percent) of all wetland habitats, including water, herbaceous, and 
woody wetlands, within the Canaan Valley watershed. According to previous work by the 
WVDNR, the wetlands of Canaan Valley represent almost 30 percent of the total wetland 
acreage in the state (Evans et al. 1982). The majority of the Refuge wetlands occur in the 
Main Tract and Big Cove, draining the Little Blackwater River, Glade Run, Sand Run, and the 
Blackwater River. In the southern end of the Refuge, the Herz, Cortland, Orders, Freeland, 
Cooper, and Reichle Tracts support wetland communities. 
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The wetland communities in Canaan Valley are diverse. A mosaic of shrub swamps, peatlands, 
and wet meadows provide habitat to a variety of passerines, shorebirds, waterfowl, 
amphibians, reptiles, and mammals. Notable species include alder flycatcher, northern harrier, 
swamp sparrow, southern bog lemming, Indiana bat, black ducks, American woodcock, snipe, 
American bittern, and Virginia rail. Recent dragonfly surveys have documented several rare 
species in West Virginia, including the delta-spotted spiketail, comet darner, Hudsonian 
whiteface, ski- tailed emerald, and white-faced meadowhawk. 

Beaver are active in Canaan Valley. Abandoned ponds succeed to vegetated habitat, and 
woodlands and shrublands in the wetlands near active ponds are used for foraging. This 
cycle of succession continuously, albeit slowly, alters wetland habitats in the valley. The 
bottomland communities are shrub wetlands, herbaceous wetlands, and forested wetlands. 
The shrub wetland communities (alder, spiraea, and other species) in the valley have been 
reported to be the fourth largest in the eastern United States, exceeded only by sites in 
Kentucky, Vermont, and Maine (Vogelmann 1978). 

 

FORESTED WETLANDS 

Forested wetland communities include deciduous and coniferous wetland forests, as well as a 
small amount of planted pine plantation. Together, these communities make up 416 acres of 
refuge habitats. Deciduous wetland forests are of two types: Quaking aspen groves are found in 
the Bearden Flats and Glade Run wetland complexes, and mixed hardwood communities are 
found on riverside terraces of the Blackwater River and Sand Run. These hardwood forests are 
typically dominated by black cherry, yellow birch, and red maple. Hemlock, red spruce, and alder 
occasionally accompany this mix of species. In many ways, this habitat resembles the upland 
deciduous forest’s black cherry groves. The shrub layer and ground cover, however, are typically 
more diverse and reflect the poorly drained to seasonally saturated soils. 

Quaking aspen groves are colonies of even-aged, often mature, aspen, and are considered rare 
by Fortney et al. (2005). Spiraea, mannagrasses, and goldenrods are typically found in the 
understory. Regeneration of these groves is usually not naturally occurring. However, natural 
regeneration of aspen does seem to be occurring in the northeastern wetlands of Big Cove. In 
other locations, Refuge staff is actively managing aspen stands to stimulate sapling growth, 
diversifying the age classes of aspen present on the Refuge and increasing early successional 
habitat. 

Compared to the reports from the late 1800’s of the extensive red spruce forests throughout the 
valley, a small portion of the wetland is currently forested with red spruce, eastern hemlock, or 
Canaan fir. Today, two percent (132 acres) of the Refuge’s wetlands are coniferous forest, and 
Fortney et al. (2005) listed these habitat types as rare because of their current paucity within the 
Allegheny Mountain Section or because they contain rare plant species. These forests occur on 
low-lying sections of Freeland and Cooper Tracts and along the major riparian corridors such as 
the Blackwater River through Middle Ridge. Red spruce, Canaan fir, and eastern hemlock are 
the dominant species in this forest type. Red maple, black ash, serviceberry, black cherry, yellow 
birch, and mountain ash are co-dominant overstory trees. 

During the past twenty years, the population of Canaan fir has declined due to an infestation of 
the invasive exotic pest balsam woolly adelgid. Additional mortality is caused when beaver flood 
low-lying stands of fir. The most extensive stand of Canaan fir, located on Freeland Tract, is less 
than half of the size it was twenty years ago. Deer browsing eliminates many of the naturally 
regenerating Canaan fir seedlings. In an effort to perpetuate Canaan fir on the Refuge, staff and 
volunteers construct deer exclosures around natural regeneration and plant Canaan fir seedlings 
grown from Canaan Valley stock. Initial observations from the data show significant differences 
between species richness and growth when comparing the exclosures and the control. 
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Red pine plantations occur in two locations in Canaan Valley NWR. The first location is on the 
Main Tract, adjacent to the Blackwater River and upstream from the mouth of the Little Blackwater 
River. The second plantation is on Herz Tract, adjacent to the Blackwater River and downstream 
from the Old Timberline bridge crossing. The history of these plantings is unknown, and they do 
not appear in aerial photographs from 1968, indicating they are less than 50 years old. 

 

SHRUB WETLANDS 

Shrub wetland communities in Canaan Valley primarily include speckled alder swamps, spiraea 
thickets, and mixed shrub swamps. Speckled alder is one of the dominant shrubs in Canaan 
Valley, covering approximately 14 percent of the refuge wetlands. Alder is valued for the habitat 
it provides to American woodcock and other species that use early successional habitat. Alder in 
mature stands reaches 3-4 meters in height, and approaches 10 cm in diameter. The understory 
and ground cover of the alder stands appear to depend upon the hydrologic regime and soil and 
water acidity. In the circumneutral alder stands, a diversity of herbaceous plants can be found, 
including manna-grasses, arrowleaf tearthumb, and Jacob’s ladder, a State species of concern. 
Accompanying the alder in the canopy are sparse red spruce, yellow birch, Canaan fir, and black 
ash. Canaan fir and black ash are considered rare in West Virginia. 

Nutrient-poor stands of alder may contain wild raisin, winterberry holly, and elderberry in the 
shrub layer. Sedges, bog goldenrod, and sphagnum and haircap mosses occur as ground 
cover. Although abundant in Canaan Valley, the occurrence of rare species and the wetland 
character of the shrublands classify these habitats as rare (Fortney et al. 2005). 

Typical alder swamps in Canaan Valley are seasonally to semi-permanently inundated, holding 
standing water for most of the growing season. The stands border the major streams of the 
valley, including Glade Run, the Little Blackwater, the North Branch of the Blackwater, and the 
headwaters of the main stem of the Blackwater River. 

In the 1970s, WVDNR biologists experimentally planted a stand of alder in an area known as the 
“potato field”. Seeds for the planting were collected from Canaan Valley and grown at a nursery 
in Parsons, Tucker County (Walt Lesser, personal communication). More recently, Refuge staff 
experimented with cutting small patches of alder and spirea to observe the root sprouting 
potential for regenerating alder stands. Staff also collected alder seeds from the refuge and had 
them grown by the U.S. Department of Agriculture’s Plant Materials Center in Alderson. Refuge 
staff transplanted seedlings into some wet meadows to boost the succession rate to shrubland 
habitat that is more suitable for priority migratory bird species. 

Meadowsweet spiraea forms dense thickets covering over 452 acres of the Refuge. Steeplebush 
spirea forms a rarer plant community type of a few acres. These thickets are more frequent in the 
southern and western wetlands in the valley. Spiraea may form pure stands or mix with willow 
and alder. Often impenetrable and growing to two meters in height, spiraea stands have very 
little vegetation in the understory. Fortney suggests that the spiraea stands have developed on 
poorly drained abandoned meadows, quadrupling in area since 1945 (Fortney 1997). 

The largest wetland plant community is shrub swamp comprised of a diversity of species, 
covering nearly 3,241 acres, or 35 percent of the total wetland acreage of the Refuge. The 
species of these shrublands are Glade St. John’s wort, chokeberry, wild raisin (a viburnum), 
arrowwood viburnum, blueberry and huckleberry, mountain laurel, and willow. The wetland 
surrounding the confluence of the Little Blackwater and the Blackwater Rivers is predominately 
mixed shrub swamp. Chokeberry and blueberry are considered a rare habitat type in the 
Allegheny Mountain ecoregion (Fortney et al. 2005). These communities may be mixed with the 
viburnums, and typically occur over peatlands or, in less saturated conditions, over dewberry and 
haircap moss. Glade St. John’s wort is a low shrub that grows along streams and in adjacent 
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poorly drained to saturated low fields. It may be found mixing with velvet-leaf blueberry, and forbs 
such as bog goldenrod, grass-leaved goldenrod, and sedges. Willows typically grow in more 
nutrient-rich, saturated soils near flowing streams and seeps. 

 
HERBACEOUS WETLANDS 

Herbaceous wetland habitats in Canaan Valley include both peatlands and wet meadows and 
comprise 1,938 acres of the refuge. Peatlands are acidic fens receiving drainage and nutrients 
from surrounding mineral soils. Two general types of peatlands are recognized: those 
dominated by sphagnum and those dominated by haircap moss. Forbs (bog goldenrod, yellow 
bartonia), grasses and sedges (cottongrass, white beakrush), and dwarf shrubs (cranberries, 
creeping snowberry, blueberry, chokeberry) may also occur. The accumulation of mosses 
creates small mounds in a hummock and hollow micro-topography. The deep organic soils of 
the peatlands are seasonally to semi-permanently inundated. As a wetland community rarely 
occurring in the ecoregion outside of Canaan Valley, Fortney et al. (2005) classified peatlands 
as rare habitats. The refuge supports 566 acres of peatland, 10 percent of the total refuge 
wetlands. The largest contiguous peatlands occur in the north-central wetland on the Main Tract 
between Glade Run and the Little Blackwater River, and adjacent to the west side of Middle 
Ridge north of the Blackwater River. 

Wet meadows are low-level expanses of sedges, grasses, rushes, or forbs that are seasonally 
inundated. On the Refuge, over 1,339 acres are characterized as wet meadow, making it the 
second most dominant wetland habitat type after shrub wetlands. Wet meadows are classified 
by their dominant species. Sedge, rush, and bulrush are the most common dominant plants. 
The most common species in these communities include the following: common rush, bluejoint 
grass, manna-grass, rice cutgrass, blackgirdle bulrush, panicled bulrush, dark-green bulrush, 
northern long sedge, upright sedge, broom sedge, swallow sedge, and fox sedge. Cattails and a 
variety of other sedges, bulrushes, and rushes also occur. Common forbs are bog goldenrod, 
marsh St. John’s wort, bugleweed, narrow-leaf gentian, and dewberry. Wet meadows are 
interspersed between other community types, creating a mosaic of types. They most frequently 
border streams and drainages and are transition communities between the uplands and shrub 
wetlands. One of the largest contiguous wet meadows on the Refuge can be found on the Herz 
Tract. Bluejoint grass forms dense colonies, often excluding other species. These wet meadow 
community types are considered rare by Fortney et al. (2005) because of the rarity of wetlands in 
the Allegheny Mountain Section ecoregion and because several of the species occurring in the 
wet meadows are West Virginia species of special concern. 

 

OPEN WATER/AQUATIC 

Two types of open water habitats occur in Canaan Valley. Riverine habitat totals approximately 
72 acres and beaver ponds and other open water currently total 93 acres. Fluctuations of 
beaver pond habitat are natural and directly related to the abundance of beaver and available 
habitat on the Refuge. The Blackwater River and its tributaries are often deep-channeled, 
serpentine, meandering streams of the valley floor. Impoundments are either natural (beaver 
ponds) or manmade (settling ponds). On the land currently managed by the Refuge, the 
impoundments are active and abandoned beaver ponds. The acreage of beaver ponds 
fluctuates almost yearly with changes in beaver activity. Snapping turtles, mink, river otters, 
muskrat, and a variety of ducks, fish, marsh birds, and other mammals use these open water 
habitats. 

The Blackwater River in Canaan Valley remains free-flowing. Sedimentation from historic (and 
unmaintained) logging roads, construction of new development roads, unmaintained sewage 
treatment systems, and atmospheric pollution are the major sources of degradation to the water 
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quality. The river is stocked with non-native brown and rainbow trout. Native brook trout spawn in 
several streams flowing into the Blackwater River. 

Most of the rivers in Canaan Valley have low gradient meanders that flow through the valley’s 
wetlands. In these areas the rivers and streams cut deep, soft bottom channels. In the low-lying 
areas, streams are buffered by wetland habitats such as wet meadows, alder and other shrub 
thickets, and forested wetlands. The Blackwater River’s main stem takes on a different character 
as it divides Middle Ridge, widening and flowing over a rocky shallow bottom. Steeply sloped 
upland mixed and deciduous forests border the river in this stretch. 

A multitude of active, abandoned, and relict beaver ponds provide open water and emergent 
habitat. Some beaver ponds visible on 1945 aerial photos are now wet meadows or shrub 
thickets, while others still retain water. These varying stages of activity and abandonment 
provide a diversity of pond habitat, from shallow to deep and from still to flowing water. A 
shifting set of plant communities have adapted to these conditions. 

As the beavers exploit woody vegetation for forage and construction, rare or important plant 
populations may be threatened. The refuge provides a limited number of special use permits to 
trap beaver in designated areas to prevent loss of important habitat types. Other communities, 
such as the rare bur reed marsh, are early successional in old beaver ponds and depend upon 
the beaver activity followed by abandonment to occur. 

 

Upland Habitats  

Canaan Valley lies within the Allegheny Mountain section of the Central Appalachian broadleaf 
forest-coniferous forest-meadow province (Bailey et al. 1994). Upland habitat consists of lands 
not inundated by water except during catastrophic events. Upland habitats in Canaan Valley 
NWR include the following early successional and upland forest habitats: shrubland, old fields 
and managed grasslands, grass-forb meadows, northern hardwood forest, and conifer / mixed 
forest (Table 1). The upland areas of the Refuge border the wetlands to the west and east, and 
occur on a low sandstone ridge extending into the center of the valley from the south (See 
Figure 2). 

Much of this upland is believed to have been part of the former expanse of red spruce forest. 
Early records describe the forest composition as containing eastern hemlock, black cherry, and 
American beech. Prior to European settlement, large-scale natural disturbances are expected to 
have occurred at infrequent intervals: spruce budworm or other infestations may have 
periodically killed swaths of forests, making them more susceptible to lightning-strike fires. 
Storm-caused blow-down events may have also devastated forest canopies. 

Logging for red spruce and eastern hemlock, and more recently for black cherry and other 
hardwoods, combined with agricultural and recreational uses, has altered the composition and 
structure of these upland habitats. Following the logging of the early 1900s, the more gradual 
slopes of Cabin, Canaan, and Brown Mountains, with smaller mid-valley ridges, were cleared for 
pastureland or plowed for crops. These lower elevation “toe slopes” remain generally un- forested 
as grasslands and shrublands. 

The forests provide nesting habitat for forest-interior songbirds, more general forest songbirds 
(including brown creeper, black-billed cuckoo, veery, hermit thrush, and wood thrush), and ruffed 
grouse. White-tailed deer, black bear, fisher, northern watershrew, red-backed and mountain 
dusky salamanders, and a variety of other reptiles, amphibians, and mammals use the upland 
habitats of the refuge. The upland red spruce forests provide specialized habitat for saw-whet 
owl, yellow-rumped warbler, blackburnian warbler, snowshoe hare, the delisted Virginia northern 
flying squirrel, and the threatened Cheat Mountain salamander. The grasslands near the valley 
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floor host grassland bird species such as bobolink, Henslow’s sparrow, grasshopper sparrow, 
eastern meadowlark, and savannah sparrow. Adjacent shrublands interspersed with grass-forb 
meadows and old field grasslands host nesting field sparrows, chipping sparrows, bluejays, 
rufous-sided towhees, and vesper sparrows. 

 

SHRUBLAND 

In Canaan Valley, upland shrubland habitats occur on approximately five percent or 844 acres of 
the Refuge. These shrublands occupy low slopes and are adjacent to wetlands transitioning into 
old-field grasslands or upland forests. The Herz Tract supports the largest contiguous patch of 
upland shrubland on the Canaan Valley NWR. Shrubland habitats include pure or nearly pure 
stands of Glade St. John’s wort, mountain holly, and hawthorn, or mixed shrublands of velvet-
leaf, upland low blueberries, arrowwood, and wild raisin. To provide singing grounds for breeding 
American woodcock, the Refuge staff mows approximately 30 acres of this habitat type on a 
rotational basis. 

 

OLD-FIELD 

Similar to managed grasslands, old-field grasslands and grass-forb meadows are former 
pastures that have not naturally reforested. These meadows were typically taken out of active 
management over 50 years ago when they were purchased by the power company. The old- 
field community type is the second-most dominant type, occupying approximately 15 percent or 
2,475 acres of the Refuge. These habitats occur on the lowest slopes and forest openings of 
Cabin and Brown Mountains, the northern and eastern perimeter of Middle Ridge, and along the 
eastern edge of the Blackwater River south of the confluence with the Little Blackwater River. 

Poverty oat grass, deer tongue grass, bracken fern, hay-scented fern, wrinkleleaf and grass-leaf 
goldenrod, and flat-top aster dominate these meadows. Dense patches of the introduced sheep 
fescue occur in the northeastern fields of the Main Tract. The meadows are broken by patches of 
Glade St. John’s wort and blueberries. Hawthorns grow scattered throughout the meadows, 
creating a savannah-like appearance. The lack of woody regeneration in these fields— 
presumably former forest—after several decades of lying fallow, is notable. 

 

MANAGED GRASSLAND 

Refuge staff manages several former pastures as open grasslands, 438 acres, primarily for 
grassland bird breeding habitat. Prior to Refuge acquisition, these fields were actively managed 
by the landowners as pasture and hayfields. These fields occur near the valley floor and on low 
broad ridges in the southern tracts of the Refuge. Refuge fields are kept open by mowing, 
haying, or prescribed burning to slow their succession into forb meadows, shrub, or forest 
habitats. The dominant species of these fields are introduced cool-season grasses, including 
sweet vernal grass, orchard grass, velvet grass, and timothy. Reed canary grass is invading 
some of the fields and is controlled by herbicide spraying. 

 

NORTHERN HARDWOOD FOREST 

Upland deciduous forests, including northern hardwood forests, are the primary cover of the 
Allegheny Mountain Section ecoregion in West Virginia (67 percent; NRAC & WVCFWRU 
2000). In Canaan Valley, northern hardwood forest is currently the predominant forest type 
occurring on over 6,531 acres. The northern hardwood forest community type also includes 
black cherry groves, upland aspen groves, and the unvegetated balds and ridges that occur 
within the forests. 

Within northern hardwood forests, American beech, sugar maple, black cherry, and yellow birch 
are important canopy species. White ash, American basswood, hemlock, and red maple may 
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also occur. Ground cover in some areas is dominated by hay-scented and New York ferns. In 
areas without these rhizomatous ferns, lycopodiums, or spring ephemerals such as Jack-in-the- 
pulpit, trillium, Dutchman’s breeches, wild leeks, and violets occur. 

Black cherry groves occur on 250 acres, typically on the low slopes near the valley floor. Black 
cherry (Prunus serotina) is the most important species in these groves, often occurring as pure 
stands. Red maple, serviceberry, and quaking and big-tooth aspen may also occur, but 
infrequently. Club mosses, poverty oat grass, and blueberry are the dominant ground cover 
species. Upland quaking and bigtooth aspen groves account for approximately six acres of the 
northern hardwood forest community type. Goldenrods, bracken ferns, and poverty oat grass 
compose the understory. As an early successional community, the aspen groves are being 
replaced by northern hardwoods. In order to regenerate aspen stands by root sprouting for early 
successional species such as woodcock, refuge staff cut stands of upland quaking aspen. 
Fortney et al. (2005) consider both black cherry and quaking aspen groves as rare community 
types because of their infrequent occurrence elsewhere in the Allegheny Mountain Section 
ecoregion (see below for an explanation of rare habitat types). 

 

Upland balds occur on the high shoulder slopes of Cabin Mountain and continue outside of the 
Refuge to the east, ending at the eastern continental divide (Allegheny Front). These open 
grassy habitats and dwarf shrublands are dominated by mountain oat grass, wavy hairgrass, and 
upland low and lowbush blueberries. Fortney et al. (2005) consider this habitat type rare, and 
expect these open, unforested conditions to persist because of the winter season’s extreme 
temperatures and damage to vegetation by wind, ice, and snow. 

 

CONIFER (SPRUCE) / MIXED FOREST 

Conifer (Spruce)/mixed forest habitats in Canaan Valley include the hardwood/conifer mixed 
upland forests and conifer upland forests that occur on approximately one percent or 215 
acres of Canaan Valley NWR. This percentage is similar to the two percent occurring within 
the Allegheny Mountain Section eco-region in West Virginia (NRAC & WVCFWRU 2000). Red 
spruce and coniferous habitats are believed to have been the dominant cover within the 
ecoregion prior to the logging of the early 1900’s. Forest communities included in this type are 
Central Appalachian hemlock-northern hardwood forest, Central Appalachian red spruce-
northern hardwood mixed forest, red spruce forest, red spruce-yellow birch forests, and red 
spruce- hemlock-balsam fir forest. 

The coniferous and mixed forests with a spruce component occur predominantly on the Refuge’s 
Kelly-Elkins Tract near Cabin Knob and Weiss Knob on the slopes of Cabin Mountain. A red 
spruce-hemlock-hardwood mixed forest occurs to the east of the Black Bear Woods housing 
development, adjacent to the wetlands of Bearden Flats. Red spruce is regenerating in the 
understory of deciduous forests on the middle elevation slopes of Cabin Mountain, potentially 
converting these slopes to red spruce-dominated forests over time. A small upland Canaan fir 
forest occurs on the Cortland tract. Hemlock-northern hardwood forests typically border the high 
gradient headwater streams of Cabin and Brown Mountains. The Refuge is actively working on 
red spruce ecosystem restoration by planting seedlings grown from Canaan Valley seed stock 
and releasing spruce by girdling hardwoods (mostly black cherry and maple) to open the 
canopy. 
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Rare Plant and Community Types 

 

Rare Plants 

There are no federally listed threatened or endangered plant species on the refuge. However, 
Canaan Valley NWR does provide habitat for many rare plant species that are tracked by the 
WVDNR Heritage Program and listed as critically imperiled, imperiled, or vulnerable. These 
plants are considered to be State species of concern. This designation does not provide Federal 
protection, but indicates that the species is unique and/or rare enough to merit special 
consideration by WVDNR. 

Botanists have recorded 73 State species of concern in Canaan Valley. Most of these species 
can be found in Table A-1 in Appendix A of the Canaan Valley CCP. The large size of Canaan 
Valley—10 times larger than other high elevation wetlands in the Allegheny Mountain Section 
ecoregion—supports a diversity of habitats rare in the region. Thus, while the valley is home to 
many State rare plants, few are considered rare throughout their entire growing range outside of 
West Virginia. However, twenty-eight species are listed as critically imperiled (S1) by the 
WVDNR Natural Heritage Program. NatureServe and the network of Natural Heritage programs 
rank four species (Appalachian blue violet, glade spurge, Appalachian oak fern, and Jacob’s 
ladder) as globally vulnerable (G3), and none as globally imperiled (G1 or G2). 

The cool, moist climate of the valley has maintained favorable growing conditions for northern 
plant species following the last glaciation. Canaan fir represents one of 109 plant species that 
have distinctly northern ranges but are able to persist in the valley. Twenty-three of these 
species and varieties have been reported from five or fewer locations in West Virginia 
(Hudgins and Scott 1988). 

 

Rare Community Types 

There are approximately 4,300 acres of rare habitat within Canaan Valley NWR, as defined by 
Fortney et al. (2005). The authors of this study defined rare plant communities as those having 
at least one of the following characteristics: 

1. At least one dominant or co-dominant species with a limited distribution in the Allegheny 
Mountain Section of West Virginia. 

2. Occurs in a habitat type that is considered to have a limited or restricted distribution in 
the Allegheny Mountain Section (e.g. a wetland or grass bald). 

3. Supports one or more rare plant species even if community type is common. 

Because of the overall limited area of wetlands in the un-glaciated Plateau, one the principal 
factors used to asses rarity was the occurrence in wetlands. 

Thirty-four community types which occur in Canaan Valley are tracked by the WVDNR Natural 
Heritage Program, including four communities that are ranked as critically imperiled (S1) and 14 
that are ranked imperiled (S2) in the state (Table A-1 of Appendix A in CVNWR CCP). One of 
these communities, balsam fir-black ash swamp, is listed globally as a critically imperiled (G1) 
community. Eight other community types are listed as globally imperiled or vulnerable (G2 or 
G2G3), and several are not tracked globally. 

Forests are the dominant cover over eighty percent of the Allegheny Mountain ecoregion (NRAC 
& WVCFWRU 2000). Wetlands cover four percent. By the definitions laid out by Fortney et al. 
(2005) , since wetland types are uncommon in the Allegheny Mountain Section of West Virginia, 
most of the wetland types in Canaan Valley are rare. Table A-1 in Appendix A of the Canaan 
Valley NWR CCP lists the rare plant communities on the Refuge. 
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Exotic and Invasive Plant Species 

The USFWS identifies an "invasive species" as a species that is 1) non-native (or alien) to the 
ecosystem under consideration and 2) whose introduction causes or is likely to cause economic 
or environmental harm or harm to human health (Executive Order 13112). The Executive Order 
requires the National Invasive Species Council (the Council) to produce a National Invasive 
Species Management Plan (Plan) every two years. In January 2001, the Council released the 
first Plan, which serves as a blueprint for all federal action on invasive species. The Plan focuses 
on those non-native species that cause, or may cause, significant negative impacts and that do 
not provide an equivalent benefit to society. One report estimates the economic cost of invasive 
species in the U.S. at $137 billion every year (Pimentel et al. 2000). Up to 46 percent of the 
plants and animals federally listed as endangered species have been negatively impacted by 
invasive species (Wilcove et al. 1998, National Invasive Species Council 2001). 

Exotic and invasive plant species are becoming more common in Canaan Valley as land 
development continues and new invasive species are introduced. Currently, the Refuge 
sponsors a volunteer invasive plant survey to document occurrences early and to assist with 
treatment planning. Volunteers also assist with treatments. 

Japanese stiltgrass is quickly expanding its range in the valley along old forest roads and trails; 
manual and chemical controls are being used to slow its spread. Invasive cattail and yellow flag 
iris are becoming more abundant in nutrient-rich stream margins, but are being controlled by 
partners in some areas of the valley. Reed canary grass forms dense cover in poorly drained 
fields and indicates poor-quality habitat for breeding grassland birds. Refuge staff controls reed 
canary grass in important grassland bird fields by mowing, disking and/or spraying with 
herbicide. 

Multiflora rose, autumn olive, Japanese barberry, and garlic mustard are relicts of the 
agricultural and homestead use of the area. They are all found in small patches or single 
occurrences throughout the Refuge. None are widespread, though multiflora rose and autumn 
olive are abundant in localized patches. Infestations of these species are treated annually by 
either hand-pulling, cutting, or herbicide treatment, depending on the size of the infestation. 
Purple loosestrife and Japanese knotweed have been found on lands near the Refuge and are 
being controlled by partner organizations. Princess trees have been found in small, isolated 
occurrences and were hand-pulled or cut. 

There are also many less invasive, but exotic, plants that occur throughout the Refuge, 
including Canada thistle, coltsfoot, Norway spruce, and Scots pine. 

In addition to invasive plants, various tree pests and pathogens have been introduced to Canaan 
Valley. Beech bark disease is prevalent in many of the beech stands. Shepherd’s crook fungus 
has been documented in aspen stands. Both balsam and hemlock wooly adelgid have been 
documented on the Refuge. Emerald ash borer has not been found here, but it has been 
documented in nearby areas. 

The Canaan Valley NWR supports a diversity of wildlife in forest, meadow, riparian and wetland 
habitats. A total of 286 species of fishes, amphibians, reptiles, mammals, and birds are known or 
expected to occur in Canaan Valley. Much of the wildlife is typical of the West Virginia- 
Pennsylvania highlands border region. However, the high elevation and numerous wetlands 
provide habitat for species more typical of northern latitudes. The land is managed and protected 
to maintain biological diversity and protect and benefit threatened and endangered species as 
well as resident and migratory birds. Wildlife studies were conducted in Canaan Valley prior to 
acquisitions by the Service. 
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Birds 

Although limited, the Canaan Valley NWR provides an important contiguous wetland habitat for 
breeding and migratory waterfowl in West Virginia. Migratory birds are seen moving through the 
area March through April and August through November. Common migratory waterfowl include 
divers such as lesser scaup, ring-necked duck, bufflehead, hooded merganser and dabblers 
such as green-winged teal and blue-winged teal. The Refuge has small numbers of breeding 
waterfowl, including American black ducks, mallards, wood ducks, and Canada geese. Studies 
conducted from 1980 through 1993 found Canada geese, mallards, wood ducks, and black 
ducks to be the most abundant waterfowl in Canaan Valley (Michael and Brown 2002). Of the 
species present here, black ducks are the only species of management concern. Listed by the 
WVDNR as a species of special concern (S2B: very rare or imperiled) black ducks breed in 
secluded beaver ponds, oxbows, and wetland areas, mostly in the northern portion of the 
Refuge. Black ducks are also a Service species of management concern, with population and 
management objectives covered by the North American Waterfowl Management Plan (NAWMP 
2004, ACJV 1988). 

Canada geese were brought into the valley by the WVDNR beginning in 1967. Between 1967 
and 1971, a total of 65 geese were released in Canaan Valley (Michael et al. 1994). This began 
through a transplant program to encourage a local nesting population in the valley. Since that 
time, Canada geese have been successful in nesting throughout the valley, with flocks 
numbering over 300 birds. The geese are the only migratory flock in West Virginia, arriving in 
Canaan Valley in the early spring and departing in November. At least some of the geese have 
been reported wintering near Durham, North Carolina (Michael et al. 1994). 

 

Waterbirds and Shorebirds 

Waterbirds commonly observed here include great blue heron, green heron, and American 
bittern. Great blue and green herons were found to be the most abundant waterbirds during 
surveys conducted from 1980 to1993 (Michael and Brown 2002). All but the great blue heron 
have been documented as breeding birds on the Refuge. In fact, the valley is the largest single 
breeding location in the state for American bitterns (Mitchell 2006). 

Rails are occasionally heard on the Refuge. Breeding records exist only for Virginia rail, which 
has been documented in upper Glade Run marshes and in isolated cattail stands throughout the 
Canaan Valley NWR. During migration, sora rails are seen in some wetland areas around beaver 
ponds. King rails may also migrate through the valley; however, no recent records exist for this 
species occurring on the Refuge. 

Only five shorebirds are regularly seen on the Refuge: greater yellowlegs, spotted sandpiper, 
solitary sandpiper, American woodcock, and Wilson’s snipe. Of these, the woodcock and snipe 
are common and breed here. Spotted sandpipers are found during summer months and likely 
breed along the Refuge’s streams and beaver ponds. Greater yellowlegs and solitary 
sandpipers use the Refuge during migration in low numbers. 

The Refuge serves as one of West Virginia’s largest congregations of American woodcock and 
Wilson’s snipe. The valley has been noted for a large woodcock migration in the fall. Although 
dated, the WVDNR reports that the fall population of woodcock likely exceeds 2,200 individuals. 
Resident numbers of woodcock have been estimated at 450 individuals. Breeding woodcock 
surveys have been conducted at the south end of the Refuge since 1999. The average number 
of “peenting” males has been 3.32 per route, which exceeds the long-term state average of 0.52 
males per route. Although these routes were not chosen randomly and therefore cannot be 
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directly related to standardized singing ground survey route data, the high response rate likely 
indicates that the Refuge is still important for breeding woodcock in the state and region. New 
woodcock survey will be initiated in 2016 and will occur in areas where early successional 
management will take place in the future. This data will help Refuge staff determine if 
management implemented is successful. 

Wilson’s snipe breed on the Refuge, making it one of the southernmost breeding sites for this 
species in the Eastern U. S. Snipe have a limited distribution in the state and have been 
documented as breeders in only three locations, including Canaan Valley (Buckelew and Hall 
1994). Although no large-scale snipe surveys have been conducted on the Refuge, surveys of 
woodcock have documented snipe breeding activity. Snipe are typically found throughout the 
northern portion of the Refuge during summer months in wetlands and around beaver ponds. 
Nesting snipe have been also documented in grassland management fields on the southern part 
of the Refuge. 

 

Landbirds 

At least 181 landbird species have been recorded in Canaan Valley (Northheimer 2002). 
Migratory birds passing through the valley have been well documented by long term banding 
and monitoring along the Allegheny Front. Refuge landbird point counts have documented a 
total of 104 breeding species. Almost one third of all species documented during landbird point 
counts are in the sparrow family. 

The Refuge lies within Partner in Flight’s Bird Conservation Region (BCR) 28 of the 
Appalachian Mountain Region, in Physiographic Area 12. There are at least 25 species listed 
within Physiographic Area 12 that occur or nest on the Refuge. Of these, at least 16 regularly 
breed on the Refuge, including golden-winged warbler, Canada warbler, Henslow’s sparrow 
and scarlet tanager. Two of these species (Henslow’s sparrow and golden-winged warbler) 
are also on the American Bird Conservancy “Green List” of species with the highest 
continental conservation concern. 

 

Raptors 

A total of 15 raptor species have been documented on the Refuge. Common Buteo raptor 
species include red-tailed hawk, broad-winged hawk, and red-shouldered hawk. Both red- 
shouldered and broad-winged hawks are known to nest in the valley. Rough-legged hawks are 
typically the most abundant Buteo species during the winter hunt over maintained grasslands in 
the southern end 

Northern harriers, a state species of concern, are a regular migrant during spring and fall to the 
Refuge. Records of harriers in June and July in the northern portions are fairly common; the first 
breeding activity on the Refuge since 1964 was documented in 2013 (and for the state) 
(Buckelew and Hall 1994, D. Washington, pers. comm.). Harriers hunt over the expansive 
wetland habitats in the northern portion as well as over grassland and wet meadows in the 
southern portion. 

Turkey vultures are common to the Refuge and have been documented breeding on both Brown 
Mountain and Cabin Mountain in recent years. Black vultures mainly occur in the Blackwater 
Canyon area and are only occasionally seen in Canaan Valley. 

American kestrels occur here regularly, particularly in the southern end associated with open 
grassland habitat. Merlins are occasionally observed. Peregrine falcons have been seen but are 
considered to be accidental visitors. Both Cooper’s hawks and sharp-shinned hawks are 
relatively common and breed on the Refuge.  Northern goshawk, a state species of concern, 
was documented nesting near Sand Run in 1975. Although no recent nesting records exist for 
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this species in the valley, a nest was confirmed on Canaan Mountain in 2006. Recent 
observations of juvenile goshawks in the Freeland Run area and Beall Tract have indicated that 
some Refuge habitats are being continually used by this rare northern species. Bald eagles and 
golden eagles are regularly observed during winter months. 

 

Non-passerines 

The few non-passerine species on the Refuge include hairy woodpecker, downy woodpecker, 
yellow-shafted (northern) flicker, yellow-bellied sapsucker, pileated woodpecker, belted 
kingfisher, and ruby-throated hummingbird. All but the yellow-bellied sapsucker (a BCR species 
of concern) are known to nest here. 

Non-passerine species are mostly tied to wooded environments for foraging and nesting. All but 
the ruby-throated hummingbird are cavity nesters. Only the belted kingfisher is a wetland 
species, and it is often found hunting along the Blackwater River or one of its many tributaries. 
Yellow-shafted flickers are most common during migration when they are often seen foraging in 
grasslands, woodlots, and edge habitats. 

 

Passerines 

There are 88 species of passerines known to occur here, out of which at least 69 have nested. 
Many of these species are migratory; however, Christmas Bird Counts have documented at 
least 35 passerines on the Refuge or within the count circle. The Canaan Valley NWR lies 
adjacent to a major fall landbird migratory route over the Allegheny Front and eastern 
continental divide. Based on results from breeding bird surveys from 1996 to 2008, the species 
with the highest relative abundance is the common yellowthroat, which comprised 
approximately 8% of all landbirds recorded. Red-winged blackbird, red-eyed vireo, Savannah 
sparrow, field sparrow, and song sparrow all make up a significant portion of the total species 
abundance. 

 

Mammals 

The Refuge provides habitat for an estimated 50 species of mammals. Most are considered 
year-round residents with the exception of migratory bats. Large mammals include the white- 
tailed deer, which has reached high densities in the southern portion of the valley, and black 
bear. Medium-sized mammals include the long-tailed weasel, bobcat, striped skunk, raccoon, 
coyote, red fox, and grey fox. The Refuge also supports small populations of mammals more 
typical of northern climates, such as fisher (which were introduced by WVDNR) and snowshoe 
hare. Wetland areas support populations of beaver, muskrat, and mink. River otter are also 
found in small stream reaches such as Glade Run but are considered rare. 

Small mammals are abundant on the Canaan Valley NWR. At least 16 species of 
terrestrial/arboreal small mammals and eight species of migratory bats have been documented. 
State small mammal species of concern include the southern water shrew, southern pygmy 
shrew, long-tailed shrew, meadow jumping mouse, southern rock vole, southern bog lemming, 
the eastern small-footed bat, and, potentially, the Appalachian cottontail and Allegheny woodrat. 
The Allegheny woodrat has a confirmed record in Canaan Valley, but habitat for this species is 
considered limited on the Refuge. Historical records indicate that the Appalachian cottontail has 
been documented in and around Canaan Valley, although no confirmed records exist for the 
Refuge. 

Both the southern and the Virginia northern flying squirrel occur here. The Virginia northern 
flying squirrel has been successfully trapped and monitored at one location but is expected to 
range throughout the higher elevations of the Kelly-Elkins Tract. Nest box surveys have found 
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nest material consistent with northern flying squirrel occupation in drainages from 3,500 feet up 
to 4,200 feet on Cabin Mountain. The Virginia northern flying squirrel is identified as a high 
priority in the WV SWAP (WVDNR 2015). The species was also used as an indicator of quality 
red spruce and mixed red spruce-northern hardwood forest habitat by the USFS in their recent 
Forest Plan (USFS 2006). The species is still considered a good indicator of quality spruce and 
mixed-spruce hardwood forests and therefore remains a focal species for habitat management. 

 

Reptiles and Amphibians 

At least 13 species of reptiles and 18 species of amphibians are known or likely to occur on 
Refuge lands. No comprehensive studies have focused on documenting reptiles here, and, 
because of Canaan Valley’s cool temperatures, it is probable that reptile diversity is relatively 
low. However, staff observations have confirmed the presence of nine snakes, with two other 
species likely to occur. The timber rattlesnake may occur in higher elevations of the Refuge, but 
no observations have been made to document its presence within the Canaan Valley watershed. 
Two turtle species have been confirmed. The common snapping turtle is found throughout the 
Refuge, mostly associated with beaver ponds and oxbows. The eastern box turtle was originally 
not known in Canaan Valley, but observations of two individuals (a male and female) in 2005 and 
2006 document its presence in the area. No lizards have been documented to date. 

Five species of anurans are commonly found throughout the Canaan Valley NWR: the northern 
spring peeper, wood frog, green frog, pickerel frog, and American toad. According to call count 
surveys conducted every other year since 2001; the most ubiquitous of these species is the 
northern spring peeper, found throughout the valley in all wetland habitat types. Green frogs 
and pickerel frogs are found at lower densities in larger water bodies (including oxbows and 
beaver ponds), and American toads are found in waterbodies of various sizes. Wood frogs are 
found in small pool habitats. Many of these pool habitats are artificially created ruts or 
impoundments from logging or historic ATV use. Calls of an individual gray tree frog have been 
heard twice during call counts, and then only near developed areas. This may suggest that 
Canaan Valley is currently only marginal habitat for the species, and future climatic changes 
may impact the distribution of gray tree frogs in the valley. Two species of frog historically 
reported, but without recent documentation, are American bullfrogs and northern leopard frogs 
(Pauley 2002). It is also possible that mountain chorus frogs occur on or near the Refuge; 
however, this species is particularly difficult to document using call counts because they are 
explosive early spring breeders. Surveys specifically designed to detect mountain chorus frogs 
would be necessary to document this species. 

At least 12 species of salamanders have been documented here. One of the most notable, the 
federally threatened Cheat Mountain salamander, occurs in high elevation red spruce and 
hardwood forests. Several other members of the genus Plethodon occur in the Refuge’s 
forested habitats, including Wherle’s salamander, slimy salamander, and, seemingly the most 
abundant salamander on the Refuge, the red-backed salamander. Stream salamanders are 
numerous in or near the many small seeps, springs, and streams. These include the mountain 
dusky, northern dusky, seal salamander, spring salamander, and the northern two-lined 
salamander. The four-toed salamander, which breeds in mossy wetlands, is found throughout 
the Refuge, and the spotted salamander breeds along with wood frogs in temporary pools and 
ponds. The red-spotted newt is prevalent in both small and large water bodies. 
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Fish 

Canaan Valley’s streams provide several freshwater habitat types, including cool and cold 
headwater creeks of low to high gradients and cool small rivers with low gradients (WVDNR 
2015). Historically, it is likely that fish diversity in the Blackwater River headwaters area of 
Canaan Valley was limited due to Blackwater Falls, approximately six miles downstream from 
the Refuge. These falls present a 65-foot vertical impasse which prevents migration of fish 
upstream into the Canaan Valley watershed. Fisheries resources were impacted greatly in the 
early 1900’s as a result of timber removal and acid mine drainage (downriver of the valley). 

Currently, at least thirty species of fish occur in the rivers, streams, and beaver ponds of the 
Refuge and the Blackwater River drainage (Cincotta et al. 2002). Of these, twenty are native 
species and ten are introduced non-native species. Four fish species, the blackside dace, fantail 
darter, northern hogsucker, and river chub, once found in the Blackwater River drainage are now 
considered extirpated. These four species were considered native but possibly introduced to the 
Blackwater watershed. No recent surveys have documented these species on the Refuge 
(Cincotta et al. 2002). 

 

Native Fish 

Brook trout are the only native salmonid to the Blackwater River watershed. Naturally 
reproducing brook trout populations exist in several small cold streams that flow into the 
Blackwater River. Although no Refuge-wide survey has been completed, naturally reproducing 
populations of brook trout are known from Idleman’s Run, Freeland Run, and Yoakum Run. 
Historical records indicate that brook trout were abundant in the Blackwater River before logging 
occurred in the valley. As railroads associated with logging were extended into the valley, fires 
and sedimentation reduced water quality. As a result, brook trout, along with other species, 
disappeared from the main stem of the Blackwater River (Zurbuch 2002). Historical records also 
report brook trout from the Little Blackwater River, North Branch, Flag Run, and two other small 
tributaries; additionally, some limestone springs have been noted with brook trout on the south 
end of the Refuge. 

A survey of Freeland Run in 2001 by WVDNR found eighteen brook trout and seventeen brown 
trout in a 250 foot section of the stream. Both species were found primarily as fish born within the 
past year which indicated successful spawning and recruitment of both species. Brown trout, 
present in high concentrations in areas such as Freeland Run, likely inhibit habitat expansion by 
the native brook trout because they are more aggressive. A survey of Idleman’s Run in 2008 by 
the WVDNR found over sixty brook trout in a 350 foot section of stream. However, these trout 
were separated into three disjunct areas of the stream due to low water flows, partially caused by 
an upstream water diversion. This diversion was bypassed in November 2015 by Trout Unlimited 
so that the main channel no longer goes through the diversion. The diversion will now only get 
water at times of high flow. 

Other species thought to occur historically in the Blackwater River watershed include creek 
chub, bluntnose minnow, white sucker, stoneroller, Johnny darter, greenside darter, mottled 
sculpin and redside dace (Zurbuch 2002). Redside dace, a rare medium-sized minnow, is listed 
as a state species of concern (S1S2) and is known from only nine localities in West Virginia 
(Stauffer et al. 1995). Historic records document this species occurring in Freeland Run, Sand 
Run, and the North Branch. Records of this species in the 1940’s and 1950’s show it commonly 
occurred in small tributaries, as well as the main stem, of the Blackwater River (Cincotta et al. 
2002). Recent surveys by the WVDNR have found this species only in Freeland Run, and only 
one individual was found. It is possible that habitat alteration from development and other land 
use practices have degraded stream conditions, precluding redside dace. 
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Non-native Fish 

Many of the fish present in the valley occur as a result of either accidental angler releases or 
WVDNR introduced game species. The first recorded fish stocking of the Blackwater River 
occurred in 1909 near Davis and consisted entirely of rainbow trout. Brook trout were also 
stocked near this location in 1910. By 1925, the WVDNR recorded stocking 30,000 brook trout 
in the Blackwater River and its tributaries (Zurbuch 2002). Stocking currently occurs at two 
locations on the south end of the Refuge by the WVDNR, at Blackwater River on Route 32 and 
Blackwater River on Timberline Road. Fish currently stocked in the Blackwater River are 
primarily brown trout and rainbow trout. 

The WVDNR were documented stocking largemouth bass in beaver ponds in the valley in 1963 
and 1964, but may have also stocked other years (WVDNR 1964). Since the Refuge was 
established, no bass stocking has occurred on Refuge property. About 20 large ponds currently 
exist, but their capacity to support fish is unknown. No inventory has been conducted to 
determine which existing beaver ponds still contain fish. Anglers have reported catching rock 
and largemouth bass and bluegill and pumpkinseed sunfish in beaver ponds receiving water 
from Glade Run on the east side of the Refuge and the Blackwater River on the west side. 

 

Invertebrates 

Only a few studies have been conducted on invertebrates in the Refuge. Two inventories were 
conducted by Butler (1981, 1987) on Freeland Run for aquatic invertebrates. The inventories 
were conducted as part of an evaluation of a nearby sewage treatment facility. Butler noted a 
combined total of twenty-two species representing twenty-five families of invertebrates (Butler 
1988a, 1998b). From 1981 to 1987, there was a significant reduction in the numbers of aquatic 
invertebrates in Freeland Run. This suggests some kind of alteration occurred, perhaps in land 
use that diminished Freeland Run’s capacity to support a fully diverse species array (Butler 
1987). 

A study of carabid beetles was conducted on the Refuge in 1999 by the USFS. A total of ninety- 
eight species were collected during the study. Of this, twenty-three were new records for the 
state (Davidson and Acciavatti 1999). This study documented twenty-five percent of the recorded 
state invertebrate records occurring in Canaan Valley. Freeland Tract had the greatest diversity 
of carabid beetles and harbored ten new state records. These were species with more northern 
distributions and their discovery on the Freeland Tract extended their known range distribution 
further south in the eastern United States. 

The Refuge began a dragonfly and damselfly inventory during the 2005 field season. To date a, 
total of fourteen species of damselfly and thirty-three species of dragonfly have been collected. 
While none of the Odonate species collected are globally rare, at least thirteen of the species 
are listed as state species of concern. The diversity of Odonates found on the Refuge is 
remarkable and is an indicator of wetland health and quality. 

One mussel species, the squawfoot (Strophitus undulates), has been found on the Refuge. This 
species was documented in 2000 in the Blackwater River on the Beall Tract. Mussel habitat may 
be limited to the areas of the river flowing through Middle Ridge where river substrate may be 
more suitable. A 2012 survey was conducted for the distribution of this and other mussel species 
on the Refuge, and only a few squawfoot individuals were found. No other mussel surveys have 
been conducted in the Blackwater River drainage. Fingernail clam, a freshwater clam species, 
has been found in Freeland beaver pond and several streams surrounding the Refuge. 

Butterflies and moths have been sporadically surveyed at Canaan Valley NWR and efforts are 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Chapter 2 36 September 2017   

ongoing to further document these species. Monarchs and various swallowtail and fritillary 
species are commonly seen. At least three state species of concern, the Atlantis fritillary, the 
pink-edged sulphur, and Harris’s checkerspot, have been documented. 

A survey of land mollusks on the Refuge began in 2007 as a part of a statewide atlas project. 
While species collection and identification is still ongoing, eighty-two species of land snails have 
been documented. One species, Ventridens arcellus, had not been collected from Tucker 
County in over thirty years and is a classic high elevation species often associated with 
limestone outcroppings. While the state rank of V. arcellus is currently under review, it is 
probable that the species will be included on the state species of concern list as an S1 or S2 
species. Two snail species found on the Refuge have been identified as potentially new to 
science (Dourson 2009). Two slugs, one native and one introduced, and at least two species of 
aquatic snails were also documented during this survey. Land snail abundance and diversity can 
be used as an indicator of forest and soil health. 

 

Invasive Animal Species and Diseases 

Introduced diseases are present in several animal genera on or near the Refuge. Chytrid fungus 
was documented in two amphibian species (green frog and red-spotted newt) in 2010. While 
white-nose syndrome has not been documented specifically on the Refuge, it has been found in 
surrounding counties. Chronic-wasting disease has not been documented in the Refuge deer 
herd, although it too has been documented in nearby counties. These occurrences of disease 
are especially troubling because all three are easily spread by human activities and therefore 
represent serious management/planning issues. Invasive animals found on the Refuge are less 
numerous and include a slug species, brown-headed cowbirds, European starlings, etc. 

 

Federally Threatened and Endangered Species 

The Refuge provides habitat for two threatened species, the Cheat Mountain salamander and 
the northern long-eared bat, and one endangered species, the Indiana bat. The Virginia northern 
flying squirrel, which occurs in Refuge forests, was delisted as an endangered species in 
September 2008. The bald eagle, delisted in August 2007, uses the Refuge during migration. 
Both the Virginia northern flying squirrel and the bald eagle, although delisted, remain priority 
species for Service protection and management. 

The bald eagle uses the Refuge primarily from late fall to early spring. Generally, bald eagles 
observed are juveniles, although adults are seen each year. Up to six bald eagles have been 
observed together at one time. Typically, eagles are seen singly during winter months foraging 
over the wetland areas in the northern portion of the Refuge. No known nesting occurs in the 
vicinity of Canaan Valley. Though delisted, bald eagles are still protected by the Migratory Bird 
Treaty Act and the Bald and Golden Eagle Protection Act and remain a species of management 
priority for the Service. 

Both the Cheat Mountain salamander and Virginia northern flying squirrel have only been 
documented on Cabin Mountain in the southeastern portion of the Refuge. Both species require 
high elevation mixed red spruce-northern hardwood forests. Cheat mountain salamanders occur 
in patchy distributions above 3,800 feet and are likely limited by alterations in forest cover 
through historical unmanaged fires and logging activities. The smallest known population of the 
salamander occurs on Cabin Knob, with an occupied habitat of only 0.5 acres. The largest known 
site, closer to Bald Knob, occupies at least 20 acres. 
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In 1967, the Federal Government listed the Indiana bat (Myotis sodalis) as endangered because 
of declines documented at their seven major hibernacula in the Midwest (USFWS 2007a). At the 
time of their listing, Indiana bats numbered around 883,300. Surveys in 2007 numbered the 
Indiana bat population at 513,000 bats, a 9.4 percent increase over the 2005 estimate and the 
highest estimate reported since systematic surveys began in the early 1980s. The 2007 range- 
wide population increase is attributed to significant population increases in Indiana, New York, 
Kentucky, and West Virginia (data is available from the Service at 
http://www.fws.gov/midwest/Endangered/mammals/inba/). There are no current range-wide 
population estimates available. However, the emergence of white-nose syndrome in 2007 and 
associated mortality in subsequent years has likely reduced populations of these bats in affected 
areas, including New York, Vermont, New Hampshire, and Pennsylvania. With the discovery of 
white-nose syndrome in Virginia and West Virginia in 2009, further mortality is likely to occur. 

In 2003, Indiana bats were documented on Canaan Valley NWR for the first time through 
acoustic monitoring conducted by the USFS (Ford 2003). Indiana bats were found foraging at 
two locations in the south end of the Refuge. Refuge staff began conducting acoustic surveys in 
2005 and documented three likely Indiana bat observations in the same location as the 2003 
survey during 2005, 2007, and 2008. One new location for the species was found during the 
2007 survey. Indiana bat calls have been documented in the months of May, July, August, and 
September. It is probable that these bats were migrating and using the Refuge as summer 
habitat for a maternity colony, since no known hibernacula occur within Canaan Valley. Because 
acoustical surveys are not 100 percent accurate, and the Indiana bat has a call similar to the 
more common little brown bat, future surveys will include mist net operations to further document 
the use of the Refuge by this endangered species. 

The northern long-eared bat (NLE bat), now federally listed as threatened, has been documented 
on the Refuge during the summer months using acoustic bat surveys. Like the Indiana bat, the 
NLE bat’s presence was documented on the Refuge before white-nose syndrome. More recent 
acoustic surveys beginning in 2012 have shown a continued presence of NLE bats, but at a 
much lower rate. 

 

State Listed Species 

West Virginia does not have State threatened or endangered species legislation. However, the 
State does maintain a list of tracked wildlife and plant species, referred to as species of greatest 
conservation need (SGCN). These are noted in previous sections where appropriate. Rare 
species are assigned state ranks by the WVDNR Natural Heritage Program and global ranks by 
NatureServe. Canaan Valley has at least seventy-three documented plants and sixty-nine animal 
species recognized as either federally threatened or endangered, or state rare and ranked as a 
State species of concern. The number of rare animals documented on the Refuge is expected to 
increase with continuing surveys of invertebrate species. The complete list of rare species known 
or expected to occur can be found in Table A-1 in the Appendix A of the Canaan Valley NWR 
CCP. 

 
 

http://www.fws.gov/midwest/Endangered/mammals/inba/)
http://www.fws.gov/midwest/Endangered/mammals/inba/)
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Chapter 3.  Resources of Concern 
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3.1 Introduction 

The U.S. Fish and Wildlife Service policy for Habitat Management Plans (620 FW1) defines 
resources of concern as: 

All plant and/or animal species, species groups, or communities specifically identified in 
refuge purpose(s), System mission, or international, national, regional, State, or ecosystem 
conservation plans or acts. For example, waterfowl and shorebirds are a resource of 
concern on a refuge whose purpose is to protect “migrating waterfowl and shorebirds.” 
Federal or State threatened and endangered species on that same refuge are also a 
resource of concern under terms of the respective endangered species acts. 

 
The USFWS is entrusted by Congress to conserve and protect migratory birds, federally listed 
threatened and endangered species, inter-jurisdictional fish, and certain marine mammals (trust 
species). Each refuge also has its own specified purpose(s) for which it was created, which 
guide its management goals and objectives. Within these purposes, refuges support other 
elements of biological diversity such as locally rare plant, invertebrate, and vertebrate species, 
natural communities, and the ecological processes that contribute to the biological integrity and 
environmental health at the refuge, ecosystem, and broader scales (USFWS 1999, 2003). 

The first step of developing a habitat management strategy is to define a refuge’s resources of 
concern in light of the multiple mandates, policies, purposes, and regional/national plans 
applicable to the particular refuge. The resources of concern, which inform the selection of focal 
species and associated habitats for management, were identified and prioritized through the 
Comprehensive Conservation Plan (CCP) development process. Focal species and their 
associated habitats are the top priorities for habitat management planning within the HMP. The 
following sections review the Refuge’s process of selecting its resources of concern. 

 

3.2 Defining “Resources of Concern” for the Refuge 
 

Refuge Purpose 

Refuge purposes are outlined when they are established, and this process in turn highlights 
some top resources of concern. The Refuge System Improvement Act, and subsequent policy, 
requires that each refuge within the system be managed to fulfill both its establishment purpose 
and the mission of the Refuge System. Canaan Valley National Wildlife Refuge was established 
in 1994 to ensure the ecological integrity of Canaan Valley and the continued availability of its 
wetland, botanical, and wildlife resources to the citizens of West Virginia and the United States. 
Encompassing over 8,400 acres, it is the largest wetland complex in both West Virginia and the 
central and southern Appalachians. It is listed as a priority for protection under the Emergency 
Wetlands Resources Act of 1986, as implemented by the Service's Regional Wetlands Concept 
Plan, and considered by the state of West Virginia as "the most important wetland in the State." 

The establishing authorities allowing purchase of lands for Canaan Valley NWR are: 

1. The Emergency Wetlands Resources Act of 1986 (16 U.S. C. 3901 (b)): “…for the 
conservation of the wetlands of the Nation in order to maintain the public benefits they 
provide and to help fulfill international obligations contained in various migratory bird 
treaties and conventions.” 

2. Fish and Wildlife Act of 1956 (16 U.S.C. 742 f (a)(4)): “…for the development, 
advancement, management, conservation, and protection of fish and wildlife 
resources….” 
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3. Migratory Bird Conservation Act (16 U.S.C. 715d): “…for use as an inviolate sanctuary, 
or for any other management purpose, for migratory birds.” 

 

The 1994 Environmental Assessment (EA) for establishing Canaan Valley refuge states that to 
support the purpose of the refuge system, each refuge emphasizes contributions it can make 
that support long-range objectives, given in priority order: 

1. To preserve, restore, and enhance in their natural ecosystem (when practicable) all 
species of animals and plants that are endangered or threatened with becoming 
endangered. 

2. To perpetuate the migratory bird resource. 

3. To preserve a natural diversity and abundance of fauna and flora on refuge lands. 

4. To provide an understanding and appreciation of fish and wildlife ecology and people’s 
role in their environment, and to provide refuge visitors with high quality, safe, 
wholesome, and enjoyable recreational experiences oriented toward wildlife to the extent 
that these activities are compatible with the purposes for which the refuge was 
established. 

The EA goes on to state that “Management activities in Canaan Valley will for the most part be 
related to monitoring and documenting successional change. In limited areas, active 
management may be pursued for specific purposes such as woodcock research and 
management, and wildlife habitat enhancement….A determination to adopt any management 
practice would come only after careful consideration of its effect on floral and faunal 
components at the specific site, and its effect on the overall integrity and character of the 
valley.” 

Specific objectives for Refuge management were detailed in the 1994 EA and Station 
Management Plan: 

1. Preserve in perpetuity approximately 28,000 acres of relict boreal habitat and a unique 
ecosystem, with its diverse flora and fauna. 

2. Provide a unique educational opportunity by assisting with field studies of environmental 
inter-relationships and stimulating curiosity of living things by offering a variety of first- 
hand outdoor experiences. 

3. Provide for bird watching, photography, nature study, hunting, fishing, and other wildlife- 
oriented activities consistent with other refuge objectives. 

4. Establish a woodcock research and management area consistent with other Refuge 
objectives. 

5. Provide and develop habitat for waterfowl consistent with preservation of existing 
ecosystems. 

 

System Mission 

Service policies influence the selection of resources of concern. In particular, the National 
Wildlife Refuge System Improvement Act (Improvement Act, Section 4(a)(3)) states: “(A) each 
refuge shall be managed to fulfill the Mission of the System, as well as the specific purposes for 
which that refuge was established…..” 

The Improvement Act further states: “In administering the System, the Secretary shall….ensure 
that the biological integrity, diversity, and environmental health of the System are maintained for 
the benefit of present and future generations of Americans…..” 

 

To meet this mandate the Service developed a Biological Integrity, Diversity, and Environmental 
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Health Policy (Integrity Policy, 601 FW3) to provide guidance on maintaining or restoring the 
biological integrity, diversity, and environmental health of the Refuge System, including the 
protection of a broad spectrum of fish, wildlife, and habitat resources found in refuge 
ecosystems. The Integrity Policy uses historical conditions and the evaluation of a refuge at 
various landscape scales, including refuge, ecosystem, national, and international scales, to 
determine the integrity and environmental health of a refuge’s lands and its contribution to 
biological diversity. 

The Integrity Policy’s guidance works off of the following definitions: 

Biological Diversity: The variety of life and its processes, including the variety of 
living organisms, the genetic differences between them, and the communities and 
ecosystems in which they occur. 

Biological Integrity: Biotic composition, structure, and functioning at genetic, organism, 
and community levels comparable with historic conditions, including the natural biological 
processes that shape genomes, organisms, and communities. 

Environmental Health: Composition, structure, and functioning of soil, water, air, and 

other abiotic features comparable with historic conditions, including the natural abiotic 
processes that shape the environment. 

Biological integrity, diversity, and environmental health can be described at various landscape 
scales from refuge to ecosystem, national, and international. Each landscape scale has a 
measure of biological integrity, diversity, and environmental health dependent on how the 
existing habitats, ecosystem processes, and wildlife populations have been altered in 
comparison to historic conditions. Levels of biological integrity, diversity, and environmental 
health vary among refuges, and often within refuges over time. Individual refuges contribute to 
biological integrity, diversity, and environmental health at larger landscape scales, especially 
when they support populations and habitats that have been lost at an ecosystem, national, or 
even international scale. In pursuit of refuge purposes, individual refuges may at times 
compromise elements of biological integrity, diversity, and environmental health at the refuge 
scale in support of those components at larger landscape scales (USFWS, 2003). 

Biological integrity, diversity, and environmental health (BIDEH) policy states that when 
evaluating the appropriate management direction for refuges, refuge managers must consider 
their refuges' contribution to biological integrity, diversity, and environmental health at multiple 
landscape scales (USFWS, 2003). The policy provides refuge managers with a process for 
evaluating the best management direction to prevent the additional degradation of environmental 
conditions and to restore lost or severely degraded environmental components. It also provides 
guidelines for dealing with external threats to the biological integrity, diversity, and environmental 
health of a refuge and its ecosystem. 

In addition to providing habitat for trust species, refuges support other elements of biodiversity 
including invertebrates, rare plants, unique natural communities, and ecological processes 
(USFWS 1999). The HMP documents the process used by the Refuge to identify and prioritize 
trust resources and other elements of biodiversity for conservation actions. 

Where possible, management on the Refuge restores or mimics natural ecosystem processes or 
functions and thereby maintains biological diversity and integrity and environmental health. 
Specific management actions are guided both by Refuge-specific goals and by landscape-scale 
conservation goals (e.g., BCR priorities). Given the continually changing environmental 
conditions (including climate change) and ecosystem patterns of the past and uncertainty about 
the future, management strategies should support mechanisms that allow species, genetic 
strains, and natural communities to evolve, rather than trying to maintain stability. Table 34 in the 
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Appendix summarizes existing elements of BIDEH on the refuge. This includes plant 
communities, attributes of these communities (age, class, structure, serial stage, and species 
composition), natural processes responsible for these conditions, and limiting factors. 

 

International, National, Regional, State, or Ecosystem Conservation Plans 

International, national, regional, State, and ecosystem conservation plans are also used to 
identify and prioritize resources of concern. .In addition to the WV State Wildlife Action Plan 
(2015) and the U.S. Forest Service (USFS) Forest Plan (2006), the following resources were 
queried for potential resources: 

▪ Bird Conservation Region (BCR) 28 – Appalachian Mountains 
▪ Partners in Flight Landbird Conservation Plan-Appalachian Joint Venture 

▪ North American Waterfowl Management Plan 

▪ Federal Threatened and Endangered Species List 

▪ U.S. Fish and Wildlife Service Birds of Conservation Concern – Region 5 

▪ Eastern Brook Trout Joint Venture Plan 

▪ American Woodcock Conservation Plan 

▪ American Woodcock Habitat BMP’s for Central Appalachian Mountains Region 

▪ Brooks Bird Club Migratory Bird Observatory data 
 

Other Information Resources 

Information from regional and local experts as well as data from State and refuge wildlife and 
plant surveys was queried for potential resources of concern as part of the CCP process. 

 

3.3 Determination of “Resources of Concern” for Canaan Valley NWR 

During the CCP planning process for Canaan Valley NWR the planning team integrated the 
information gathered to identify potential species of concern by following the procedure outlined 
in the Service Manual “Identifying Refuge Resources of Concern and Management Priority” 
(USFWS 2007). The team considered the factors noted above, as well as the Refuge’s 
geographic location, local site capabilities, species’ relative abundance and distribution, 
respective species’ status in national and regional conservation plans, and a determination of 
what the most important and effective ecological contribution the Refuge could make within the 
context of the managed lands in the local landscape (Monongahela National Forest and State 
lands) and the National Wildlife Refuge System. Commonalities were investigated with State 
partners for meeting State wildlife habitat management goals. Lastly, species were selected 
because their habitat needs broadly represent the habitat requirements for many other native 
wildlife dependent on these same habitat types, including other Federal trust resources. 

The selected species are referred to in the CCP, and herein, as “refuge focal species.” 

For a detailed synopsis of the CCP process followed to identify priority resources of concern, and 
ultimately, the refuge focal species and the habitat management priorities, see Table A.1 in 
Appendix A in the Canaan Valley NWR CCP. 

1) Collect Information and Data 
a. Identify Legal Mandates, Policies, and Establishing Purposes of the Refuge 

b. Compile Matrix of Potential Resources of Concern Based on National, Regional, 
State, and Local Plans 

c. Gather Expert Opinion  
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d. Develop Maps 
e. Compile Existing Data 

 
2) Identify Resources of Concern and Biological Goals and Objectives 

3) Collect Information and Data 

4) Legal Mandates, Policies and Establishing Purpose of the Refuge: 
a. Legal mandates for the Refuge System along with a refuge’s establishing 

legislation and Service policies guide the process for selecting resources of 
concern. The Canaan Valley NW R was established under the Emergency 
Wetlands Resource Act (1986), and the Fish and Wildlife Act (1956). 

b. The Environmental Assessment (EA), used to establish the Refuge, states that the 
Refuge was proposed to “insure the ecological integrity of the Valley and the 
continued availability of its wetland, botanical, and wildlife resources to the citizens 
of West Virginia and the United States.” 
 

Service Policies: 

Section 4(a)(3) of the National Wildlife Refuge System Improvement Act (Improvement Act) 
states, “(A) each refuge shall be managed to fulfill the Mission of the System, as well as the 
specific purposes for which that refuge was established…..” 

 
The Improvement Act further states, “In administering the System, the Secretary shall….ensure 
that the biological integrity, diversity, and environmental health of the System are maintained for 
the benefit of present and future generations of Americans…..” To meet this mandate the 
Service developed a Biological Integrity, Diversity, and Environmental Health Policy (Integrity 
Policy) to provide implementation guidance (601 FW 3). The Integrity Policy uses historical 
conditions and the evaluation of a refuge at various landscape scales, including refuge, 
ecosystem, national, and international scales, to determine the integrity and environmental 
health of a refuge’s lands and its contribution to biological diversity. 

 

Matrix of Potential Resources of Concern Based on National, Regional, State, and Local 
Conservation Plans 

An overall list of species and habitats of conservation concern which were known or likely to 
occur on the Refuge was developed during planning stages of the CCP. The list was compiled 
by the CCP planning team using national, regional, State, and local conservation plans. In 
particular the State Wildlife Conservation Action Plan (2006) and Natural Heritage Program lists 
as well as the U.S. Forest Service (USFS) Forest Plan (2006) were used extensively to develop 
Appendix A. 
 
Sources used to compile the list of resources of concern included: 

● Bird Conservation Region (BCR) 28 – Appalachian Mountains 

● Partners in Flight Landbird Conservation Plan  

● North American Waterfowl Management Plan 

● Federal Threatened and Endangered Species List 

● West Virginia Natural Heritage Program – State Species of Concern 

● West Virginia State Wildlife Conservation Action Plan 

● USFS Forest Plan

● U.S. Fish and Wildlife Service Birds of Conservation Concern – Region 5 

● Eastern Brook Trout Joint Venture Plan 
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● American Woodcock Conservation Plan 

● American Woodcock Habitat BMP’s for Central Appalachian Mountains Region 

● Brooks Bird Club Migratory Bird Observatory data 
 

Gather Expert Opinion 

Between January and July of 2007 four meetings were held to discuss key issues for the Refuge 
CCP. Local experts and individuals from State and Federal agencies, non-profit organizations, 
and universities were invited to gather and give their opinions on the Refuge’s role and 
opportunities for management. The topics were migratory birds, deer management, rare plant 
species, and visitor services. Meetings helped the Refuge share and gather existing data, 
discuss regional perspectives, and help refine focal species lists. 

 

Develop Maps 
Maps were developed to assist with determining priority habitats and focal species. The 
following is a list of maps used throughout the CCP process. 

 

● Current Vegetation Map 
● Soils Map – U.S. Department of Agriculture Natural Resources Conservation Service 

Soil Types 
● National Wetlands Inventory Map 

● Ecological Land Units Map 

● Landbird Species Distribution and Breeding Bird Survey Relative Abundance Maps 

 

Compile Existing Data 

Baseline wildlife and plant surveys have been conducted to assist with determining species 
presence and abundance on the Refuge since 2001. Additionally historic data was reviewed from 
wildlife surveys conducted by State and university sources. The following is a list of inventories 
and surveys which have contributed to the selection of priority habitats and focal species. 

 
● Anuran Call Counts 

● Marshbird Call-Back Survey 

● Waterfowl-Beaver Pond Use Survey 

● Wetland Vegetation (through cooperative work with WVDNR) 

● Terrestrial Amphibians and Small Mammals Survey 

● Bats (Acoustic and limited mist net work) 

● Vernal Pool Amphibians and Stream Salamanders 

● Landbirds (breeding point count data) 

● American woodcock and Wilson’s snipe breeding survey 

● West Virginia Northern Flying Squirrel Monitoring 

● Cheat Mountain Salamander Monitoring 

● Invertebrate Surveys including snail, moths and butterflies, and dragonflies 

● Forest Inventory 

● Fish Survey (through cooperative work with the West Virginia Departments of Natural 
Resources and Environmental Protection) 

● Rare Plant Inventory 

 

Identify Resources of Concern and Biological Goals and Objectives 
Following the procedure outlined in the Service Manual “Identifying Refuge Resources of 
Concern and Management Priority” (USFWS 2007) the CCP Team integrated the information 
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gathered (as described above) and moved through the process to develop a list of potential 
species of concern. This procedure followed multiple steps to take the biological information 
available and evaluate it based on the variety of plans, policies, agency mission, refuge 
purposes, and regional context. The overall list was further refined to eliminate species and 
plant communities for which the Refuge had or could have little significant management or 
conservation contribution. 

 
The planning team determined the most appropriate biological goals and objectives for the 
Refuge based on Refuge System policy, and then found commonalities with the State partners 
in meeting State wildlife habitat goals. 
 
The final results of this process can be found in chapter 4, “Habitat Goals, Objectives, and 
Strategies,” where we structure all our habitat management goals and objectives around Refuge 
focal species and habitat management priorities. 

 

3.4 Resources of Concern (Focal Species) and Associated Habitat Types for 
Canaan Valley NWR 

Priority resources of concern are the primary focus of the CCP and HMP and serve as a basis 
on which to focus Refuge resources and management efforts. The focal species of Canaan 
Valley NWR include migratory songbirds and waterfowl, federally listed bats and salamanders, 
endemic species, and plant and animal species of conservation concern in the high elevation 
Central Appalachian Mountains and West Virginia. 

The prioritization of freshwater wetlands and associated wildlife species are a direct overlap with 
State wetland conservation goals. The spruce/fir-northern hardwood forest priority contributes to 
State goals for the priority landbird species that were chosen, and this habitat type is also 
relevant for other State species of concern. The northern and mixed hardwood forest priorities 
provide habitat connectivity for mammals with large home ranges and for some rare species. In 
addition the forest will protect water quality and aquatic resources through riparian habitat 
management and restoration. The existing and proposed early successional habitat fits in with 
State and regional priorities for wildlife associated with this successional stage. The habitat 
structure required by each focal species, along with other species that would benefit from the 
same or similar habitat conditions, is compiled in Table 35 located in Appendix A. 
 
The final resources of concern were determined using the ROCSTAR program.  See Appendix B 
for the steps and tables developed by using this process.  Table 2 shows the focal species and 
their corresponding habitats and the other species that will also benefit from the management that 
will take place. 
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Table 2. Resources of Concern (i.e. Focal Species) and associated habitat types, by management 
priority, for Canaan Valley National Wildlife Refuge. 

Associated Habitats 

High Management Priority 
Focal Species Other Benefitting Species 

Forested Wetlands (Conifer) 
Canada warbler and 
Canaan Fir 

Indiana Bat and 
Blackburnian warbler 

Shrub and Herbaceous 
Wetlands 

American woodcock and 
American bittern   

alder flycatcher, pink-edged 
sulfur butterfly and rare 
herbaceous wetland plant 
species 

Forested Wetlands (Aspen 
Woodlands) 

American woodcock and 
field sparrow 

golden-winged warbler, 
brown thrasher and eastern 
towhee 

Open Water / Aquatic (Rivers 
and Streams and Beaver 
Pond Complexes) 

eastern brook trout 
and American bittern 

redside dace, American 
black duck, wood duck, and 
southern water shrew 

Conifer (Spruce) / Mixed 
Forest 

Cheat Mountain 
salamander and black-
throated blue warbler 

saw-whet owl, fisher, and the 
Virginia northern flying squirrel 

Mature Northern Hardwood 
Forest 

Cheat Mountain 
salamander 

Virginia northern flying 
squirrel and Blackburnian 
warbler 

Mature Conifer (Spruce) / 
Mixed Forest 

Cheat Mountain 
salamander and 
Blackburnian warbler 

black-throated blue warbler, 
saw-whet owl, Virginia 
northern flying squirrel, fisher 

Associated Habitats 

Medium Management 
Priority 

Focal Species Other Benefitting Species 

Northern Hardwood Forest 
(unfragmented) 

black-throated blue 
warbler 

scarlet tanager, worm-eating 
warbler, eastern wood peewee, 
black bear, bobcat, and fisher 

Northern Hardwood Forest 
Understory (composition and 
structure) 

black-throated blue and 
Canada warblers 

herbaceous plants 

Northern Hardwood 
Forest – (Early 
Successional) 

American woodcock 
and field sparrow 

golden-winged warbler, eastern 
towhee, brown thrasher and 
Canada warbler 

Shrubland and Old Field 
American woodcock and 
field sparrow 

golden-winged warbler, eastern 
towhee, and brown thrasher 

Managed Grasslands Henslow’s sparrow and 
bobolink 

grasshopper sparrow, eastern 
meadowlark and field sparrow 

 (Note: Management priority refers to the likely sequencing of management actions due to multiple 
factors, not to relative importance of the habitat.) 
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3.5 Prioritizing Management for Resources of Concern 

Refuge management most often focuses on restoring, managing, or maintaining habitats or 
certain habitat conditions to benefit a suite of focal species or a suite of plants and animals 
associated with a particular habitat. Prioritization of habitats for management is a complex 
activity that requires integration of multiple ecological considerations as well as practical ones 
such as feasibility and funding. 

The management priorities stated above for focal species’ habitats were developed as a guide 
for sequencing management activities because all management activities cannot feasibility be 
undertaken in the short-term. The priorities were determined based on an assessment of the 
following habitat ranking factors: 

1. Management actions will provide the greatest conservation benefit to focal species if 
performed in this habitat, 

2. Current habitat conditions and the urgency and necessity for management to improve 
those conditions, and 

3. Landscape level (global and state) rankings for particular habitats indicate high 
conservation returns for investments in this habitat. 

A habitat ranked as “moderate” priority means that it is not at the top of the list for management 
action. In some cases, habitats may not require active management by the Refuge or may be in 
an area where there is little management capability. Regardless, a moderate priority for 
management habitat classification is not meant to imply that the habitat type does not provide 
valuable habitat to a variety of species or contribute to the overall diversity, integrity, and health 
of the Refuge. 

 

3.6 Conflicting Habitat Needs 

A. Priority Species Use vs. Restoration of Grasslands 

The Refuge was heavily impacted by European settlement in the early 1900s. In particular, 
farming manipulated many areas through the creation of grasslands and fields. These old 
fields and grasslands support priority species: migratory grassland birds like Henslow’s 
sparrow and bobolinks. However, since the grasslands are not naturally occurring, there 
was the question of restoring the land to its previous habitat type. During the CCP process, 
a compromise was reached. It was decided that some grasslands were too small to be 
productive for these species and would therefore be restored to shrublands or forests. 
Some grassland habitats would be maintained though because they were valuable for 
grassland birds. 

B. Migratory Bird Species Use Conflicts 

Currently the Refuge has many different habitat types. However, within those habitats 
there are some structures or ages that are low in area. This includes conifer, mature 
forests, forested wetlands, early successional forest, and understory regeneration. To 
improve habitats for migratory birds, Refuge plans include increases in these ‘lacking’ or 
scarce habitat types and structures, often at the ‘expense’ of northern hardwood forest (a 
forest habitat associated with other focal species but of the most abundance on the 
Refuge). 

C. Possible Invasive Species Management Options & Conflicts 
Refuge staff and volunteers have been working on limiting the spread of invasive plant 
species on the Refuge. This has included mechanical removal and herbicide treatments. 
In many cases the Refuge tries to limit herbicide treatment as much as possible to limit 
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the amount of chemicals that are released into the environment. Mechanical treatments 
are chosen over chemical treatments when feasible. When herbicides are used, the 
chosen chemical and application method will be the least toxic and as direct as possible 
to be effective and to limit impacts to the environment and wildlife. 

D. Public Use vs. Habitat Management 

The Refuge currently provides thirty-one miles of roads and trails to visitors and an 
additional ten miles of seasonal cross-country ski trails. During the CCP process, the 
number of refuge trails was greatly reduced in an effort to decrease disturbance to wildlife. 
Trails were evaluated for their potential to provide an opportunity to view a variety of 
habitats and wildlife as well as their potential for fragmenting habitats and disturbing 
wildlife. While there will always be disturbance to wildlife with any public use, the Refuge 
has worked to find a balance between wildlife, habitats, and people. 

E. Restoration to Native Forest Community vs. Natural Regeneration 

Hand planting forest and shrubland restoration has been a major success on the Refuge. 
Restoration efforts attempt to increase the amount of habitats that are lacking due to past 
disturbances. This restoration has included conifers (red spruce and Canaan fir), 
hardwoods (quaking aspen), and shrubs (speckled alder, viburnums and dogwoods). Most 
plantings have occurred with the help of volunteers and are contingent on funding 
availability. If such funding support and partners are available, this option will be used for 
restoration. If funding support is not available, natural regeneration will be the primary 
restoration method. In addition to restoring native forests and shrubland communities, 
these projects increase the effectiveness of our vegetated buffers to better protect the 
water quality of the Blackwater River watershed and Refuge wetlands. 

F. Prescribed Burning vs. Migratory Bird Use 

Prescribed burning is used to eliminate understory which can contribute to wildfires. In 
addition, it can be utilized to restore ecosystem health, recycle nutrients, and create 
suitable habitat for some bird species. The Refuge has, and will continue, to use 
prescribed burning as a management tool on grasslands. However, if implemented at the 
wrong time, it can have detrimental effects on migratory bird populations that use the 
habitats. Other limitations to prescribed burning operations include wind, humidity, wet 
areas, and other weather conditions. Burning will be conducted if and when conditions are 
acceptable, however this might not be yearly. 

G. Beaver Ponds for Waterbird Habitat vs Rare Plant Communities 
The formation of new beaver ponds, desirable for the creation of waterbird habitat, may 
directly conflict with other priorities of the Refuge and the persistence of sensitive plant 
communities. The protection of rare plant communities (forested wetlands) from beaver 
pond inundation is addressed in Objective 1.2. The natural landscape mosaic of flooded 
areas and old ponds in various stages of succession maintains a diversity of plant 
communities unique to Canaan Valley and provides niches for serval uncommon plant 
species. However, with prolonged inundation, sensitive plant communities are 
threatened. We will work to find a balance between beaver activity, rare plants and 
waterbird habitat. 
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3.7 Adaptive Management 

We will employ adaptive management as a strategy to ensure we respond quickly to new 
information or events. The need for adaptive management is very compelling today because our 
present information on Refuge species and habitats is incomplete, provisional, and subject to 
change as our knowledge base improves. We will adapt our strategies to respond to new 
information and/or spatial and temporal changes or environmental events that may or may not 
have been predicted. We will continually evaluate management actions, both formally and 
informally, through monitoring or research, to consider whether our original assumptions and 
predictions are still valid. In that way, management becomes a proactive process of learning what 
really works. 

The Refuge manager is responsible for changing management strategies if they do not produce 
the desired results or conditions. Significant changes may warrant additional NEPA analysis and 
public comment. Minor changes will not, but we will document them in project evaluation reports, 
or in our annual reports. Generally, we can increase monitoring and research that support 
adaptive management without additional NEPA analysis, assuming the activities, if conducted by 
non-refuge personnel, are determined to be compatible by the Refuge manager. Many of our 
objectives identify monitoring needs. 

The priority resources of concern and their respective habitat structures were used to develop 
specific habitat objectives. Refuge habitat management objectives must be achievable. Many 
factors, such as lack of resources, existing habitat conditions, species response to habitat 
manipulations, climatic changes, contaminants or invasive species, may reduce or eliminate the 
ability of the Refuge to achieve objectives. Although these limiting factors were considered 
during the development of Refuge objectives, conditions may and are likely to change over the 
next 15 year period. The Refuge will use adaptive management to respond to changing 
conditions that impair our ability to measure and achieve the habitat objectives. This requires 
that we establish and maintain a monitoring program to ensure that we can detect and respond 
to changing conditions. 
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Chapter 4.  Habitat Goals, Objectives and 
Strategies 
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4.1 Background 

In the Refuge CCP, habitats were broken down into general habitat types which were 
emphasized in the first three goals. These goals were then broken into objectives that further 
separated these general habitats into more specific ones (See Table 3). This table also shows 
current vegetation types that are found in each general habitat type.  In some cases, more than 
one habitat objective will be used to manage specific habitat types.  For example, forested 
conifer wetlands are mentioned in the wetland integrity (Objective 1.1) and the forested conifer 
wetland (Objective 1.2) objectives. 

 

Table 3. Cannan Valley National Wildlife Refuge current vegetation types by Comprehensive 
Conservation Plan habitat goals and objectives. 

CCP Habitat 
Goals 

CCP Habitat 
Types 

(Objectives) 
Current Vegetation Types 

Habitat 
Objective # 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Goal 1: 
Wetlands 

 

Forested 
Conifer 
Wetlands 

● Balsam fir – black ash swamp 
● Balsam fir – oatgrass swamp 
● Balsam fir – winterberry swamp 
● Red spruce – yellow birch – Mannagrass 

swamp 
● Red spruce – hemlock – rhododendron swamp 

1.1 All 
Wetlands 

 
1.2 Forested 

Conifer 
Wetlands 

 
 
 
 
 
 
 
 
 
 
 

 
Shrub and 
Herbaceous 
Wetland 

Shrub Habitats 
● Blueberry – bracken fern shrub swamp 
● Bushy St. John’s-wort shrub swamp 
● Chokeberry – wild raisin shrub peatland 
● Meadowsweet shrub swamp 
● Silky willow shrub swamp 
● Speckled alder shrub swamp 
● Speckled alder – arrowwood shrub swamp 
● Steeplebush shrub swamp 

 

Herbaceous 
Habitats 

● Cottongrass fen 
● Silvery sedge fen 
● Threeway sedge fen 
● Nodding sedge fen – prickly bog sedge seep 
● Star sedge fen 
● Lake sedge fen 
● Beaked sedge fen 
● American bur-reed marsh 
● Bluejoint grass wet meadow 
● Woolgrass wet meadow 
● Tussock sedge wet meadow 
● Rice cutgrass marsh 
● Softstem bulrush marsh 
● Goldenrod wet meadow 
● Palustrine marsh 
● Peatland 

1.1 All 
Wetlands 

 
1.3 Shrub &  
Herbaceous 

Wetlands 
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CCP Habitat 
Goals 

CCP Habitat 
Types 

(Objectives) 
Current Vegetation Types 

Habitat 
Objective # 

Open 
Water/Aquatic 
Habitats 

● Ponds 
● Streams 
● Rivers 

1.1 All 
Wetlands, 

1.4a Rivers 
and Streams, 

1.4b Beaver 
Ponds 

 
Goal 2: Upland 
Forests: 
Hardwoods 
and Conifers 

 

Northern 
Hardwood 
Forest 

● Central Appalachian northern hardwood forest 
● Central Appalachian hemlock – northern 

hardwood forest 
● Yellow birch / eastern rough sedge – marsh 

blue violet / wavy-leaf moss sloping 
forested seep 

● Rough sedge seep 
● Black cherry toe slope forest and woodland* 

2.1 Northern 
Hardwood 

Forest (2.1a 
unfragmented, 

2.1b 
composition 

and structure, 
2.1c mature) 

Conifer 
(Spruce)/Mixed 
Forest 

● Red spruce – yellow birch / mountain 
holly / bazzania / hypnum forest 

● Red spruce – yellow birch – black cherry forest 
● Red spruce / mountain laurel – menziesia rocky 

woodland 

2.2 Conifer 
(Spruce) Forest 
(2.2a mature, 

2.2b 
composition and 

connectivity) 

Goal 3: 
Early 
Successional 
Habitats 

Forested 
Wetland 

● Quaking aspen swamp 
3.1 Aspen 
Woodlands 

Northern 
Hardwood 
Forest (early 
successional) 

● Central Appalachian northern hardwood forest 
● Central Appalachian hemlock – northern 

hardwood forest 
● Yellow birch / eastern rough sedge – marsh 

blue violet / wavy-leaf moss sloping 
forested seep 

● Rough sedge seep 
● Black cherry toe slope forest and woodland* 

3.2 Edge 
Habitat 

Shrubland and 
Old Field 

● Meadowsweet shrubland 
● Bushy St. John's-wort shrubland* 
● Spirea 
● Goldenrod-sheep fescue/oat grass -bracken 

fern* 
● Successional old field meadow* 
● Hawthorn savannahs* 

3.3 Shrubland 
and Old Field 

Managed 
Grasslands 

● Managed Grasslands 3.4 Managed 
Grasslands 
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4.2 Habitat Goals, Objectives and Strategies 

The goals listed in this chapter and the objectives under each goal are not in priority order. 
Habitat management goals and objectives will be met as time and resources allow, starting with 
the highest priority where practical. 

GOAL 1 Maintain and perpetuate the ecological integrity of the Canaan Valley 
wetland complex to ensure a healthy and diverse wetland ecosystem 
providing a full range of natural processes, community types, and native 
floral and faunal diversity. 

 
Objective 1.1  Forested, Shrub and Herbaceous Wetlands and Open Water 

Within 15 years, maintain and improve the biological integrity, diversity and environmental 
health of the 5,573-acre Refuge wetland complex and prioritize management actions to 
improve an index of ecological integrity by 10 percent.  Management will emphasize and 
reflect the composition, function and diversity of this habitat type as it would occur under 
natural environmental influences and will include: 

● The development of an index of ecological integrity at the refuge scale (within 3-5 
years). 

● The prevention of new infestations of invasive plants and ensure current infestations 
do not exceed 3%. 

● The reduction of deer browse to a level of zero-light impact (<50 % stems browsed). 
● Investigation of the potential for the restoration of the natural hydrology of the 

complex (within 5 years). 
 

Rationale 

The Refuge currently protects 5,573 acres or 67% of all wetland habitats within the 
Canaan Valley watershed. The wetlands of Canaan Valley represent almost 30 percent of 
the total wetland acreage in the state (Evans et al. 1982).  This objective is to develop an 
ecological integrity index that will be applied to the wetland habitats covered by 
Objectives 1.2, 1.3 and 1.4 

As early as 1974, Canaan Valley was officially recognized as a regionally significant wetland 
area through the designation of 15,400 acres as a NNL, administered by the Park Service. 
The extensive wetlands and diversity of plant species, particularly plants more typical of 
northern latitudes, were cited as the primary purposes for the Natural National Landmark 
(NNL) designation (NPS 2000). 

The importance of protecting wetlands in Canaan Valley was further defined through one of 
the enabling legislative acts, the Emergency Wetlands Resources Act, used to establish the 
refuge and further detailed in Chapter 1. 

Wetland habitats are considered critical components of functioning ecosystems. The state 
Wildlife Action Plan (2015) notes that wetland habitats harbor up to 23% of the state’s plant 
species and that wetland is one of the state’s most critically important habitat types. Because 
less than one-half of one percent of the state’s land area occurs as wetlands, those 
communities and related species are of high conservation value. Wetland types are also noted 
as rare community types in the USFS Monongahela Forest Plan (USFS 2006a). These facts 
emphasize the importance of the refuges’ role in the state’s wetland protection and 
conservation efforts. 

Maintaining and perpetuating the ecological integrity of the wetland complex in Canaan Valley 
fits well with the Refuge System’s Biological Integrity, Diversity, and Environmental Health 
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Policy (601 FW 3). This policy prescribes that refuges maintain and restore, where 
appropriate, the “biological integrity, diversity, and environmental health” of the Refuge 
System. It provides refuge managers with an evaluation process to analyze each refuge and 
recommend the best management direction to prevent further degradation of environmental 
conditions, and where appropriate and in concert with refuge purposes and System mission, 
restore lost or severely degraded components. By providing for the full range of natural 
processes and native floral and faunal diversity, the Refuge will be implementing the policy. 

The primary known threats to the ecological integrity of the wetland complex in Canaan 
Valley are past land use practices (including excessive and destructive public use), an 
unchecked beaver population, an abundant white-tail deer population, invasive and exotic 
pests, and atmospheric deposition. We developed management strategies to ensure that 
these specific threats, with the exception of atmospheric deposition, are addressed. To 
identify, prioritize, and abate the most important of these and other unknown threats to the 
integrity of the wetland complex, we will develop an index of ecological integrity. Once 
created, adaptive management actions will strive to improve the index score over the 15 
years of this comprehensive plan. 

Invasive pest control, hydrologic restoration, and deer abundance reduction were targeted as 
important management actions prior to the creation of the index of ecological integrity. 
Invasive plant species such as purple loosestrife, Japanese knotweed, garlic mustard, and 
Japanese stiltgrass pose imminent threats to the wetland communities. These species have 
been documented within Canaan Valley or Tucker County, but have limited occurrence on 
the Refuge. 

By thorough monitoring and rapid control, we will contain their spread to no greater than the 
thresholds established for individual invasive species by Nature Serve, (Faber-Langendoen et 
al 2008) with emphasis on controlling their encroachment into sensitive or rare plant 
communities. According to the Nature Serve protocol, areas are ranked “excellent” to “poor” 
based on the percent total abundance (percent of invasive species relative to the native 
species) of key invasive plant species. A threshold of 3% total abundance is cited as “good” 
and would be applied to invasive plant species such as purple loosestrife or Japanese 
knotweed which are a particular threat to the refuges’ habitats. We will strive to prevent any 
new occurrences of invasive plants that are already below a 3% total abundance threshold, 
and we will not allow plants to exceed a 3% threshold once they are established. 

Historic land use practices have altered the hydrologic regime of the wetlands and adjacent 
slopes draining to the wetlands. Impact reports of past off-road vehicle (ORV) use in 
Canaan Valley detail direct loss of vegetation, colonization by non-native plant species and 
excessive erosion (Stout 1992, USFWS 1993). Railroad grades, roads, and trails impede 
the flow of surface and subsurface flow in some areas, channelize water flow in others, 
impound water, and accelerate soil erosion and stream sedimentation. Bartgis and Berdine 
(1991) note that roads and trails divert water from their original drainage patterns in 
Canaan Valley. This can result in some drainages becoming drier while others accelerate 
erosion by being forced to carrying more water. 

Zeedyk (2002) documented many instances in Canaan Valley where existing roads and trails 
were channeling water away from historic wetlands and in some cases causing erosion and 
sedimentation of bog and other wetland communities. These problems have “profoundly if not 
irreversibly altered” the extent, depths, characteristics, and function of the wetlands on the 
Main Tract (Zeedyk 2002).  Although some of the impacted areas may have stabilized since 
their disturbance, identifying and remediating the sources of continuing degradation is a high 
priority in restoring the environmental health of the wetland complex. 
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Deer abundance appears to have suppressed woody regeneration in Canaan Valley following 
logging in the early 1900s and the livestock grazing in the mid- to late-1900s. Observations 
from deer exclosures in Canaan Valley show a marked increase in number, height, and 
diversity of woody stems inside the exclosure compared with similar habitat outside the 
exclosures (USFWS 2006a). Recent observations from a forest inventory study indicate a lack 
of seedling hardwoods developing in the Refuge forest understory. The study, which surveyed 
northern hardwood and cherry forest plots, revealed that only five percent of the plots had 
enough regenerating stems to be considered to have adequate small advanced reproduction 
(USFWS 2006a). 

Studies of deer herbivory of Jacobs’s ladder, a priority conservation plant species (G3-
globally vulnerable), show that browse impacts can be significant. In a study on the Refuge, 
Flaherty (2006) found some Jacob’s ladder with up to 69% of flowering stems browsed. 
Browse rates this high, if continued over many years, could limit natural reproduction and the 
expansion or even replacement of plants within a population. Deer herbivory, when browse 
pressure is high, can alter the growth, reproduction and ultimately survival of plants within a 
specific population (Alverson and Waller 1997, Cote et. al 2004). The browse pressure that 
the deer population exerts in Canaan Valley may threaten the reproduction and persistence 
of sensitive plant species as well as the processes of natural succession and woody 
encroachment. 

Literature suggests that high deer densities impact woody regeneration in central Appalachian 
hardwood forests. At densities over 20 deer per square mile, species composition is altered 
and diversity of wood and herbaceous plant species is reduced (deCalesta 1994). Between 
2002 and 2006, Refuge deer densities were estimated to be from seventeen to over thirty 
deer per square mile (WVDNR, USFWS unpublished data). This was based on the number of 
bucks killed per square mile. 

Surveys conducted in the Timberline Homeowners development by the WVDNR estimated 46 
deer per square mile in 2003 and 59 deer per square mile in 2004. Current management of 
deer in Tucker County targets a density of 25-30 per square mile (Taylor 2009). Michael 
(1992b) found that deer populations have impacted Canaan fir regeneration in Canaan Valley. 
Refuge observations and forest inventory data suggest that current deer densities are 
affecting Canaan fir survival and impacting forest understory development. Managing the deer 
population to maintain species diversity and natural processes is an integral component of 
maintaining the health of the wetland complex. 

 

Management Strategies Applied to Objectives 1.2, 1.3 and 1.4 

Continue to: 

 Minimize all Refuge activities that would cause unnecessary disturbance to Refuge 
wetland communities. 

 

Within 3 years of HMP approval:  
 Identify appropriate ecological integrity index metrics (through Structure Decision 

Making workshops) that measure both the intrinsic value of the wetland complex as 
well as the wildlife species that depend on these habitats. Perform initial 
measurements within palustrine and riparian communities. Facilitate partnerships 
and research to guide the development of the index and monitoring metrics and 
improve our knowledge and understanding of the wetland complex. 

 Identify locations where existing railroad grades, road grades, and trails have 
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altered natural hydrologic processes such as surface and sub-surface water flow, 
evaluate those sites where remediation would benefit the wetland complex, and 
prioritize these sites for remediation. 

 Develop individual, site specific restoration plans that would maintain and/or 
improve the integrity of the wetland complex.  
 

Within 3 to 5 years of HMP approval: 

 Remediate, where appropriate, identified impacted areas so that natural processes 
are restored and soil erosion is reduced. Incorporate prescriptions and 
implementation strategies in HMP and Annual HMP as appropriate. 

 Prevent new infestations of invasive plants and assure that existing infestations of 
noxious plants to not exceed 3 percent (percent of key invasive species relative to 
native species). 

 Investigate the potential for the restoration of the natural hydrology of the complex. 
 

Throughout the Life of the HMP: 

 Permit and encourage deer hunting, particularly for antlerless deer, on Refuge land 
with a goal to maintain a population no greater than the ecological carrying 
capacity of the landscape. See goal 4, Objective 4.1, in the CCP for specific 
strategies on managing the refuge’s deer population. 

 Work with the WVDNR and surrounding land owners to encourage increased deer 
harvest, particularly for antlerless deer, on lands adjacent to the refuge. See goal 
4, Objective 4.1, in the CCP for more details. 

 Reduce the presence of invasive plant species through mechanical and chemical 
methods.   

 
Monitoring Elements 

Continue to: 

 Work with partners (universities, colleges, Non-Governmental Organizations 

(NGOs), and federal and state agencies) on wetland monitoring and research 

projects. 

 
Within 3 to 5 years of HMP approval: 

 Implement the surveys associated with the ecological integrity index. 
 

Within 5 to 10 years of HMP approval: 

 Evaluate effectiveness of the monitoring protocol and integrity index, and 

determine appropriate time interval for continued long-term monitoring. 

 

 

 

Objective 1.2   Forested Wetlands (conifer) 

In the next 15 years, manage and protect 199 acres of wetland conifer forest to perpetuate 
the associated flora and fauna by ensuring regeneration and natural succession to assure 
the persistence of Canaan fir (Abies balsamea var phanerolepsis), Canada warbler, 
Indiana bat and other benefitting species.  
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These forested wetlands will be managed to provide: 
● mature trees and understory with low disturbance and mortality from invasive 

species including plants and insects 
●  an understory with a level of zero-light impact (<50% of stems browsed) of deer 

browse to increase conifer regeneration 
● inundation on no more than 10% of the land, due to beaver activity, for a healthy 

conifer population  
● a shrub understory (<10 cm dbh and >4.5 m tall) to provide Canada warbler 

nesting habitat 
● an abundance of dead and dying trees with a minimum dbh of 21 inches (54 cm) 

and exfoliating bark to provide maternity roosts for Indiana bats 
● protection for rare plants and communities 

 

Rationale 

Reports from the late 1800s describe extensive red spruce forests throughout the valley. 
Today, a small portion of Refuge wetlands are currently forested with red spruce, eastern 
hemlock, Canaan fir, and associated species. Recent modeling efforts conducted in 
collaboration with the multi-agency high elevation conifer work group (CASRI) indicate that 
Canaan Valley likely supported the greatest extent of wetland conifer forests in the state prior 
to logging activities. 
 
Today 2%, or 132 acres, of the Refuge wetlands are coniferous forest. Red spruce, Canaan 
fir, and Eastern hemlock are the dominant species in this forest type. Red maple, black ash, 
serviceberry, black cherry, yellow birch and mountain ash are co-dominants. These forests 
occur on low lying wetland sections of the Refuge’s Freeland and Cortland Tracts, along the 
major riparian corridors such as the Blackwater River through Middle Ridge and in isolated 
low- lying seep and riparian areas throughout the Main Tract, which is the 9,176-acre tract of 
land in the northern part of the Refuge. When present in wetlands, the red spruce, eastern 
hemlock, and Canaan fir communities are described as spruce-fir swamp or conifer swamp 
communities. 

The spruce-fir swamp communities are rare within the state, region, and worldwide. 
NatureServe lists the five conifer swamp associations (listed in Table 3) occurring in Canaan 
Valley as S1-S2 (vulnerable to highly vulnerable to extirpation in the state) and G1-G3 
(somewhat to highly vulnerable to extirpation globally). A survey of plant communities in the 
Allegheny Mountain Section of the Central Appalachians listed Canaan’s conifer swamps as 
rare because of the limited distribution of wetlands within the region and the presence in 
Canaan’s wetlands of regionally rare plants (Fortney et al. 2005). Community types 
associated with these wetlands (floodplain forests and swamps, high Allegheny swamp) are 
listed as high to very high conservation priorities (WVDNR 2006). For example, Canaan fir, a 
dominant canopy species in nearly 20 acres of forested wetlands, is a state species of 
concern and is nearing the southern extent of its distribution in Canaan Valley. 

The conifer swamps harbor many wildlife and bird species considered by the state as 
“Species in the Greatest Need of Conservation” and by PIF as priority migratory bird species 
for BCR 28. These species include Canada warbler, Blackburnian warbler, and mammals 
such as southern watershrew, bog lemming, Appalachian cottontail, and possibly the federally 
endangered Indiana bat (PIF 2003, Rich, T.D. et al. 2004, WVDNR 2006, Conway 1999). The 
known threats to the conifer swamps are invasive insect pests, invasive exotic plants, an 
unchecked beaver population, an abundant white-tail deer population, and atmospheric 
deposition. A narrow ecological niche for Canaan fir wetland communities and the restricted 
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range of red spruce and Canaan fir to the high elevations in the Central Appalachians also 
limit the conifer swamps. The threats from and management strategies for invasive plants and 
deer browse pressure are addressed in Objective 1.1. 

Exotic pest control is an important management action to perpetuate the conifer swamp 
communities. Balsam and hemlock woolly adelgid are immediate and severe threats to the 
Canaan fir and hemlock components, respectively, of the forested wetlands. Many stands on 
the Refuge suffering from adelgid infestation have become highly susceptible to wind throw 
events, in which trees are uprooted or broken by wind. This opens the canopy and permits 
new seedling growth of typically browse resistant woody species. Since its arrival in Canaan 
Valley in the mid- 1990s, balsam woolly adelgid has infested all Canaan fir stands, resulting in 
a decline in the number of live Canaan firs, killing approximately 30% of the mature Canaan 
firs between 1995 and 2005, and limiting reproduction and regeneration. Management 
concern for Canaan fir communities has increased because of the limited distribution of 
Canaan fir in the state, adelgid infestation of fir throughout the state, and lack of Canaan fir 
regeneration. 

Hemlock woolly adelgid is also an immediate and severe threat to the hemlock component of 
the forested wetlands. Hemlock woolly adelgid arrived in Canaan Valley in the early 2000s, 
but appears to be moving slowly through the hemlock population. Little mortality from hemlock 
woolly adelgid is known in Canaan Valley. No effective treatments for these pests in native, 
dispersed wetland stands are known. Encouraging the Refuge to serve as an experimental 
control site or using approved biological, chemical, or mechanical control methods for the 
adelgid helps promote the existence of hemlock and Canaan fir, two important components of 
the wetland conifer swamps. 

In addition to the impacts of the balsam and hemlock woolly adelgids, deer browsing 
eliminates many of the naturally regenerating Canaan fir and hemlock seedlings. Reducing 
deer browse in Canaan Valley helps ensure the regeneration of Canaan fir, hemlock, and their 
associated forested wetland species. Deer exclosures help protect natural and planted 
seedlings within existing and historic Canaan fir stands. 

Refuge staff or volunteers collect Canaan fir seeds from Canaan Valley and give them to local 
nurseries to grow. The seedlings are then planted on the Refuge, bolstering Canaan fir 
populations and keeping the unique local genotype. Without active management to replace 
seedling presence, Canaan fir communities will develop into even-aged stands, highly 
susceptible to adelgid infestation without younger trees to replace them. Planting Canaan fir 
seedlings grown from seeds collected in Canaan Valley and grown in nurseries maintains an 
important component of the conifer swamp communities and maintains the unique local 
genotype of this species. Many stands on the refuge suffering from adelgid infestation have 
become highly susceptible to wind-throw events. This opens the canopy and permits new 
seedling growth of typically browse resistant woody species. Without seedling replacement 
and understory establishment through planting efforts, a dramatic shift in the wetland forested 
community and loss of the Canaan fir component will likely result. 

Restoration efforts for areas which are currently forested and areas which were historically 
forested but have not since regrown since the historic logging and fires will be evaluated 
during the HMP process for management actions. Locations of existing conifer forest will be 
priority sites for restoration planting in order to increase the areal extent of and connectivity 
between patches. Potential restoration sites for conifer forest will be identified and include 
both upland and wetland sites. Much of the wetland habitat which was formerly conifer/mixed 
hardwood swamp forest historically, likely could not support a self-sustaining forest at this 
time. Fires and logging activity followed by years of grazing in some areas have created 
conditions not suitable for natural tree succession. We will consider site suitability, ecological 
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context and practicality measures while making the decision for locations of restoration 
actions. 

Beaver activity and the flooding of low lying areas is a natural and important disturbance 
process in Canaan Valley. The natural landscape mosaic of flooded areas and old ponds in 
various stages of succession maintains a diversity of plant communities unique to Canaan 
Valley and provides niches for several uncommon plant species. With few natural predators, 
however, the beaver population threatens sensitive plant communities with prolonged 
inundation. Bottomland forested communities, especially Canaan fir stands, are particularly 
vulnerable due to their limited distribution and have experienced a 40% reduction in area 
between 1975 and 1997 (Fortney and Rentch 2003). Limited and regulated trapping of beaver 
ensures the protection of targeted wetland plant communities and species of concern (Bonner 
2005). The Refuge initiated a beaver management program through the development of a 
furbearer management plan and environmental assessment, approved in 2003. Beaver 
management is aimed at reducing the threat of inundation of rare plant communities by 
proactively trapping through a special use permit issued by the Refuge. 

Canaan fir is singled out in this objective as a species of concern because of its rarity in the 
state (it is on the southern edge of its distribution), and because of the diversity of threats 
impacting the population’s persistence in Canaan Valley. Balsam woolly adelgid causes 
mortality of mature trees, limiting reproduction and regeneration. Deer browsing eliminates 
many of the naturally regenerating Canaan fir seedlings. Perpetuating this species in Canaan 
Valley protects an important component of the most vulnerable conifer swamp communities 
and maintains the unique local genotype of this species. Current partnerships have 
successfully funded the collection and propagation of local Canaan fir stock for restoration 
purposes on the Refuge through a combination of volunteer support, staff time, grants, and 
limited station funds. Restoration work to conserve Canaan fir as a species and as part of a 
rare plant community will continue to be an emphasis on Refuge lands. Future restoration 
work may require additional funding emphasis from the Refuge if Canaan fir resumes a 
precipitous decline as was seen in the early 2000’s. 

The Indiana bat is a federally listed endangered species and a trust resource of the Service. 
Primary foraging habitats include wetland and riparian areas, bottomland forests, and edge 
habitats. Roost trees are typically in wooded wetlands, bottomland and floodplain forests, as 
well as upland habitats. Habitat loss and degradation, overutilization for scientific purposes, 
disease and predation, environmental contaminants, and the inadequacy of existing regulatory 
mechanisms for summer habitat threaten the population viability of the Indiana bat across its 
range. The Indiana Bat Draft Recovery Plan (USFWS 2007a) calls for the conservation and 
management of hibernacula and adjacent lands, summer habitat, and winter populations, for 
the monitoring of populations on federal lands, and for the development of public outreach and 
information programs (Recovery Actions 1, 2, and 4). If Indiana bats are using the Refuge for 
foraging and roosting, then protecting, maintaining, and improving habitat quality would 
contribute to the viability of the species and its recovery. The conservation of this endangered 
species is now more important than ever as white nose syndrome spreads across the range of 
the Indiana bat. 

Acoustic recordings from 2003, 2006, 2007, and 2008 suggest Indiana bats are using riparian 
corridors and beaver ponds on the Refuge for summer foraging habitat. One method of 
surveying, mist-netting, provides visual confirmation of their presence, reproductive 
information, the types of refuge habitats used, and the seasons they are using the refuge 
habitats. Summer use indicates a potential for maternity colonies to be located on or near the 
Refuge. As a key stage in the life cycle of the species, it is imperative to know the location of 
maternity colonies and protect them from disturbance (Callahan 1997). Radio telemetry of 
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lactating or recently lactating female bats found on the Refuge will define the habitats and 
locations that are important for this endangered species. 

Gathering more information about use of the Refuge by this endangered species will allow 
more informed management decisions and ensure the protection and improvement of habitats 
used as roost or maternity colonies. 

 

Management Strategies 

Continue to: 

 Work with volunteers to support bi-annual spruce and fir planting projects in 
wetland and riparian communities. 

 Support cone collecting and seed extraction of conifer species through volunteer 
support. 

 Partner with the U.S. Department of Agriculture (USDA) NRCS (Alderson, WV) to 
store and propagate conifers for restoration purposes. 

 Focus planting on habitats currently supporting small aggregations of spruce and 
fir. 

 Support conifer planting efforts through grant funding with minimal use of station 
funds. 

 Work with university partners and other researchers to evaluate spruce restoration 
techniques and prioritize locations for restoration activities. 

 Implement the targeted beaver trapping program to prevent beaver impacts to 
riparian and wetland conifer forest communities. 

 Participate in the multi-agency Red Spruce Memorandum of Understanding 
(MOU). 

 Maintain and monitor Canaan fir exclosures to evaluate impacts of deer browse on 
Canaan fir reproduction, growth and the success of associated wetland plant 
species. 

 
Within 3 years of HMP approval: 

 Identify, map, and prioritize communities and locations where no more than 10% of 
the area of forested wetland plant communities will be lost from inundation by 
beaver activity. 

 Contact agency partners and other organizations to find training to develop 
expertise within refuge biological staff to operate acoustical monitoring devices, 
conduct mist net surveys, correctly identify bat species by sound and sight, and 
receive the appropriate permits for handling the species. 

 Evaluate potential sites for Canaan fir restoration. 
 

Within 5 to 10 years of HMP approval: 

 Assess the quality and extent of any occupied Indiana bat habitat and implement 
forest management techniques to improve the quality of at least 20% of potential 
habitat. This may include creating areas of standing dead hardwood trees near 
wetland and riparian habitat by selective girdling operations. 

 Assess the quality and quantity of the shrub component in these forested wetlands 
and develop a strategy to increase shrub if necessary. 

 
Throughout the Life of the HMP: 

 Issue special use permits for people to trap beaver in order to prevent prolonged 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Chapter 4 61 September 2017   

inundation of high priority locations as directed by Refuge staff. Beaver trapping 
will be strictly a management action tied directly to the protection of rare plant 
communities and Refuge infrastructure as outlined in the furbearer management 
plan. 

 Perpetuate conifer wetland forest by working with partners to propagate and plant 
Canaan fir and red spruce within the extent of current and historical ranges. 

 Work with partners to evaluate and implement methods for controlling balsam 
woolly adelgid. 

 Construct deer exclosures when necessary to protect Canaan fir seedlings from 
deer browsing. 

 
Monitoring Elements 

Within 0 to 3 years of HMP approval: 

 Survey for Indiana bat presence and habitat use using acoustic monitoring 
equipment along 90% of riparian and wetland communities and determine 
appropriate conservation and management actions. 

 Conduct beaver pond use and development surveys focused in high priority 
locations to determine potential of forested wetland community loss through 
beaver activity. 

 Monitor balsam and hemlock woolly adelgid with help from partners including the 
USDA Forest Service. 

 

Within 3 to 5 years of HMP approval: 

▪ Develop and implement breeding bird survey points in Canaan fir habitat to monitor 

for Canada warbler. 

▪ Develop and implement Canaan fir health and regeneration survey. 

▪ Initiate a deer browse survey that evaluates the level of impact to regenerating fir 

and estimates deer density using pellet counts.  

 
Throughout the Life of the HMP: 

 Conduct invasive species inventory and monitoring in coordination with refuge 
volunteers using the Regional Invasive Species Grid Mapping protocol. 

 Continue monitoring and maintaining deer exclosures to assist in evaluating 
impacts of deer browse on regeneration. 

 
 
 
 
Objective 1.3  Shrub and Herbaceous Wetlands 

Manage and protect 5,060 acres of wet shrublands and herbaceous wetlands to ensure 
regeneration, natural succession, and persistence of these communities by providing 
wetlands that have alder and are dominated by tall emergent or aquatic bed vegetation 
with a high degree of cover-water interspersion for American bittern and American 
woodcock and other benefitting species. 

 
These wetlands will be managed to provide: 

● protection of rare plants and communities 
● no more than 10% of the land inundated for more than 2 years, due to beaver 

activity, to maintain the native wetland community  
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● natural hydrological conditions, with the  reduction of manmade barriers (ORUV 
trails and railroad grades), where appropriate the regeneration of a diversity of 
species, by setting back natural succession and reducing spiraea concentrations, 
where appropriate 

● limited disturbance and harassment of breeding waterbirds 
 

Rationale 

Like the forested wetlands discussed in Objective 1.2, the shrub and herbaceous wetlands are 
both maintained over time and susceptible to inundation by beaver activity. Beaver activity and 
the flooding of low lying areas is a natural and important disturbance process in Canaan Valley. 
The natural landscape mosaic of flooded areas and old ponds in various stages of succession 
maintains a diversity of plant communities unique to Canaan Valley and provides niches for 
several uncommon plant species. With few natural predators, however, the beaver population 
threatens sensitive plant communities with prolonged inundation. Limited and regulated 
trapping of beaver ensures the protection of targeted wetland plant communities and species of 
concern (Bonner 2005). 

 
See also rationale in Objective 1.2.  

 
Management Strategies 

Continue to: 

 Map and evaluate wetland areas impacted by erosion, sedimentation and 
hydrologic disturbance. 

 Work with partners (universities, colleges, NGOs, and federal and state 
agencies) on wetland monitoring and research projects including but not limited 
to peat accumulation, classification and radiocarbon dating and wetland integrity 
index. 

 
Within 3 years of HMP approval: 

 Identify, map, and prioritize communities and locations where no more than 10% loss 
of shrub/herbaceous wetlands from inundation by beaver activity will be tolerated. 

 

Throughout the Life of the HMP: 
▪ Plant alder seedlings to increase patch size and management capability of 

alder/tall wetland shrub habitat. 
 
Monitoring Elements  

Continue to: 
 Conduct American woodcock surveys to monitor usage of wetland shrub 

communities. 
 Conduct annual vernal pool monitoring as part of the regional USGS study. 

 

Within 3 years of HMP approval: 
 Conduct bimonthly acoustical monitoring surveys (May-September) along 

streams and beaver ponds to detect presence of Indiana and northern long-
eared bats. 

 Develop and implement secretive marsh bird surveys. 
 

Throughout the Life of the HMP: 
 Conduct invasive species surveys. 
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Objective 1.4   Open Water / Aquatic Habitats 

Manage and protect 55 miles of stream and a dynamic beaver pond system (currently 85 
acres) for cold water fish species and breeding and foraging migratory birds by ensuring 
adequate riparian cover, limiting anthropogenic disturbance, and allowing the process of 
beaver pond formation and succession to occur naturally. Benefiting species include brook 
trout, redside dace, American black duck, American bittern, wood duck, and southern 
water shrew. 

 
 
 
Sub-objective 1.4a Rivers and Streams 

In collaboration with partners, in the next 15 years, manage and protect 55 miles of river 
and stream habitats to provide cold water fish habitat (temperatures < 65°F, high DO, low 
turbidity ranging from 0-30 JTUs) and connectivity for native brook trout and other 
benefitting species.   

 
These rivers and streams will be managed to provide: 

● adequate riparian buffers including: 
o an increase in canopy closure: 90% on large rivers and 80% on small 

streams)  
o an increase conifer component  
o 100 meter forested or tall shrub buffer 

● limited anthropogenic disturbances, where appropriate 
● an increase in connectivity (removal of barriers and creation of quality road 

crossings) 
● quality structural habitat (in stream pools, woody debris, suitable water depths 

(>15 cm) and low current velocity (<15 cm/s) 
● limited threat from invasive species (brown and rainbow trout and bass species) 
● a decrease in sedimentation (<1% of fine sediment in spawning beds) 

Rationale 

Streams, rivers, beaver ponds, and other open water bodies in Canaan Valley provide 
habitat for species of concern such as brook trout, redside dace, black ducks, wood ducks, 
and American bitterns. High quality wetland and cold water riparian habitat is scarce and 
frequently degraded in the state and in the High Allegheny Plateau region of the Central 
Appalachians. 

Degraded riparian habitat in West Virginia is noted to be the second greatest environmental 
stressor in the state and within the Mid-Atlantic highlands overall. West Virginia has a low 
percentage of wetland acres and has lost an estimated 24-57% of historical wetland 
communities from development and alteration (WVDNR 2006). Wetlands are considered 
uncommon and are noted as extremely important for wetland dependent plant and wildlife 
communities (WVDNR 2006, Tiner 1996). As the largest wetland in the state with the 
headwater tributaries to the Blackwater River, Canaan Valley is an important resource for 
maintaining open water-dependent species. 

Brook trout are an indicator species for the quality of the cold water fisheries in the region. 
Although once abundant, channelizing and impounding of streams, logging that removed 
shade and cover from streamsides, soil erosion, sedimentation, acid mine drainage, and 
competition from non-native fish has led to the extirpation of brook trout in 25% of the streams 
in its historic range in West Virginia. The remaining population is classified as “Greatly 
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Reduced” with 85% of brook trout existing in highly fragmented populations lacking 
connectivity to other suitable or occupied stream segments (Hudy et al. 2005). Redside dace, 
a state rare species with similar habitat requirements, likely faces similar reductions in 
population size and connectivity as a result of habitat fragmentation and degradation. This 
species was reportedly common in Canaan Valley in the 1940s and 1950s but is currently rare 
with documented population declines since 1978 (Cincotta et. al 2002). 

The Refuge was established in part to protect the valley’s cold water habitats and their 
associated ecological systems. One of the founding authorities (Emergency Wetlands 
Resources Act of 1986, 16 U.S.C. 3901-3932), the final EIS (USFWS 1979), and final EA 
(USFWS 1994a) for the establishment of the Refuge, point to the conservation of wetlands, 
protection of water quality, and preservation of cold water fisheries as a primary focus for 
Refuge management. The continued degradation of habitat in the region and subsequent 
fragmentation of the brook trout populations warrants an ongoing focus in refuge 
management for protecting cold water habitats. The Service, Eastern Brook Trout Joint 
Venture, and the WVDNR recognize the importance of this focus and similarly emphasize 
the protection, restoration, and maintenance for populations and habitats of brook trout and 
other aquatic species of concern (Moss et al. 2007, EBTJV 2007, and WVDNR 2006). 

There are eight tributaries either entirely or partially on the Refuge which have current or 
historical records for brook trout. Those streams or sections of stream outside of Refuge 
boundaries can be focus areas for joint habitat management projects to protect water quality 
and the riparian corridor. Areas on the Refuge which have historic records for brook trout 
should be evaluated for water quality and the associated riparian forest cover for possible 
management actions. 

Increasing forest cover of riparian corridors protects water quality for aquatic species such as 
brook trout and redside dace by shading streams (slowing heat gain), reducing sedimentation, 
and providing woody debris for habitat structure. A 100 meter forested or tall shrubland buffer 
on each side of perennial, intermittent, and ephemeral streams exceeds the West Virginia 
DEP’s recommended 30 meter buffer for erosion control and sedimentation and provides the 
shading, stabilization, and woody debris inputs that benefit cold water fish habitat (WVDOF 
2001, EBTJV 2005). A forested buffer, when greater than 90% canopy closure and at least 
25m wide on each side of the stream, allows the stream to retain normal stream temperature 
behavior with minimal daily and seasonal temperature fluctuations (Wilkerson et al. 2005). 
Wider riparian forest corridor widths support greater numbers of breeding birds, especially 
those considered area-sensitive species (Peak and Thompson 2006, Fischer 2000). Using the 
100 meter width will ensure that riparian corridors protect aquatic habitats and improve 
migratory bird habitat. Limiting canopy cover gaps to less than 100 meters along a stream 
allows the stream to recover more quickly to near normal temperature behavior if the stream 
subsequently flows through closed canopy forest (Wilkerson et al. 2005). 

Sedimentation of streams from upland soil erosion and disturbance inhibits the development 
of brook trout eggs and reduces reproductive success. Small amounts (<1%) of fine sediment 
(<0.063millimeters) in the spawning bed substrate can negatively impact brook trout 
recruitment in Appalachian headwater streams (Hartman and Hakala 2006). Rehabilitating the 
extensive logging roads, skid trails, railroad grades, and currently degraded streams can 
decrease sedimentation. This allows for greater reproductive success and potentially restored 
habitat for brook trout and redside dace. The restoration of degraded wetland and upland 
areas is addressed in Objective 1.1. 

Improving riparian forest cover also provides habitat for a diversity of other wildlife species 
including migratory birds, amphibians, and mammals. Studies indicate that increasing riparian 
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area increases avian species richness (Stauffer and Best 1980; Triquet, McPeek, and 
McComb 1990; Keller, Robbins and Hatfield 1993; Kilgo et al. 1998), whereas narrow buffer 
zones are less likely to contribute to high water quality goals (Houlahan and Findlay 2004). 
Semlitsch (1998) recommended riparian buffer strips greater than 165 meters to maintain 
viable populations and communities of Ambysomatid (mole) salamanders. In addition, 
maintaining the connection between wetlands and terrestrial habitats would preserve the 
biodiversity of remaining wetlands. The range of recommended widths of riparian habitat for 
birds is broad. 

Fischer and Fischenich (2000) cite recommendations that range from fifteen meters for 
stopover use during migration, to 100 meters to maintain nesting habitat for area sensitive 
species of birds. Kilgo et al. (1998) recommended the width of bottomland hardwood forest to 
be at least 500 meters to maintain a complete avian community. 

 

Management Strategies: 

Continue to: 

 Work with WVDNR and other partners to support inventories of cold water habitat 
to document persistence of native brook trout and redside dace. 

 Use the framework provided in the Interagency Status Report on the Fisheries 
Resources of the Upper Blackwater River in West Virginia (Moss et al. 2007) to 
plan future management actions on stream and river habitats. 

 

Within 3 years of HMP approval: 
 Identify riparian corridors and springs with less than 90% forest cover within a 100 

meters of the stream or spring. Prioritize locations for reestablishing forest within 
100 meters of the stream and improving forest cover within 500 meters of the 
stream, with highest priority given to stream reaches with less than 50% forest 
cover for greater than 100m along the stream. 

 Identify effective management techniques for enhancing brook trout populations 
and develop a management plan for implementing the strategies. Strategies may 
include stocking native (local genotype) brook trout, removing brown trout from 
headwater tributaries and seeps, and in-stream habitat restoration. 

 
Within 3 to 5 years of HMP approval: 

 Begin riparian restoration to increase canopy cover and corridor width by planting 
native tree and tall shrub species, using local seed source when possible, and 
allowing the regeneration through natural succession of woody species. 

 Evaluate need and feasibility of translocating redside dace from elsewhere in the 
state to suitable locations within the Refuge, and if translocation is deemed 
feasible, establish timeline for reintroduction 

 Identify and prioritize streams for brook trout habitat restoration. 

 Determine where appropriate that brook trout can be reintroduced. 

 Work with partners and adjacent land owners to improve riparian cover within the 
Canaan Valley watershed. 

  

Monitoring Elements 

Continue to: 

 Conduct water quality monitoring to detect trends and potential issues. 
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Within 3 years of HMP approval: 

 Survey stream and river segments to document locations of existing populations of 
brook trout and redside dace.  

 

Throughout the Life of the HMP: 
 Conduct priority wildlife monitoring activities to track wildlife population trends 

associated with aquatic resources. 
 Conduct invasive species surveys. 

 
 

 
 

 
Sub-objective 1.4b Beaver Pond Complexes 

Manage and protect 85 acres of dynamic beaver pond complexes to provide wetlands that 
are dominated by tall emergent or aquatic bed vegetation with a high degree of cover-water 
interspersion for cold water fish species and breeding and foraging migratory birds such as 
the American bittern and other benefitting species of concern. 

 
These beaver pond complexes will be managed to provide: 

● a natural process of the formation and succession of beaver ponds  
● limited disturbance and harassment of breeding waterbirds 
● protection of rare plants and communities 

 

Rationale 

American black ducks, American bitterns, wood ducks, and other waterfowl use the 
headwater wetlands and impounded water of beaver ponds in Canaan Valley during 
migration and the breeding season. The scarcity of suitable habitat within the state and 
range-wide population declines place black ducks and bitterns on the state species of 
concern list. Wetland habitats are noted as a high conservation priority in the WVCAP and 
provide habitat for a large number of species listed as state conservation priorities. As the 
largest wetland in the state harboring these sensitive species, the Refuge can play an 
important role in the protection and management of naturally functioning open water wetland 
habitats. Open water habitat is relatively rare and isolated in the valley, being formed by 
beaver activity and to a lesser extent historical railroad and road grades impounding water 
flow. Acreage of pond habitat changes over time as beaver populations fluctuate. 

In addition to the primary Refuge purpose directing wetland conservation (Emergency 
Wetlands Resources Act of 1986, 16 U.S.C. 3901-3932), the final EA (USFWS 1994a) 
prepared prior to land acquisition lists as an objective: providing and developing habitat for 
waterfowl consistent with preservation of existing ecosystems. Protecting the streams and the 
open water habitat created by beaver ponds for breeding and migratory waterfowl on the 
Refuge continues to be a high priority, as it provides habitat otherwise scarce in the region. 
Actively creating impoundments to further maximize species productivity, however, is 
precluded by the importance of protecting the unique wetland system that is maintained by the 
naturally occurring and succeeding beaver ponds. The formation of new beaver ponds, 
desirable for the creation of waterbird habitat, may directly conflict with other priorities of the 
Refuge and the persistence of sensitive plant communities. The protection of rare plant 
communities (forested wetlands) from beaver pond inundation is addressed in Objective 1.2. 
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Protecting open water habitats is important for the variety of wildlife and plant communities 
that rely on these limited habitats on the refuge.  Disturbance and harassment of breeding 
waterbirds can be an important stressor affecting their foraging behavior and reproductive 
success. Due to the limited quantity of pond habitat on the refuge, these areas could have a 
disproportional amount of disturbance associated with fishing or other recreational activities. 

Disturbance to waterfowl from recreational fishing access is of particular concern because 
fishing is permitted year-round in West Virginia. Humans walking off-trail have been shown to 
cause greater disturbance (greater area of influence, flush distance and distance moved) to 
wildlife than walking within trail corridors (Miller et al. 2001). Predictability of disturbance (on-
trail vs. off trail) has been cited as a major factor in impacts to wildlife. Walking off trail is 
considered less predictable to wildlife and typically more disruptive (Trails and Wildlife Task 
Force 1998, Miller et al. 2001, Knight and Cole 1991). Requiring anglers to use designated 
public use trails to access fishing areas would help limit this type of disturbance. Nonetheless, 
once anglers access pond habitats, disturbance of wildlife associated with those sites is likely. 
By providing suitable habitat with minimal disturbance, the Refuge can support and enhance 
the population viability of black ducks, bitterns, and other waterfowl species as well as 
protecting other wildlife species associated with aquatic habitats on the refuge. 

 

Management Strategies: 

Continue to: 

 Protect from disturbance isolated beaver ponds and river habitats that support 
nesting, feeding and roosting areas for migratory birds by allowing public access 
only from approved public use trails where they intersect stream or corridors or 
pond habitat. 

 Allow the dynamic nature of beaver pond formation and evolution where bottomland 
forested and rare plant communities are not threatened. 

 Allow beaver trapping by Special use permit in areas where beaver are causing 
habitat damage (i.e. rare plants, Canaan fir death) 

 

Monitoring Elements 

Continue to: 

 Conduct beaver monitoring to determine population and help determine carrying 
capacity of the Refuge. 

 Inventory and monitor priority wildlife and plant species in this habitat type. 
 Monitor water quality monitoring to detect trends and potential issues. 

 

Within 3 years of HMP approval: 

 Develop and implement a breeding marsh bird survey. 
 

Throughout the Life of the HMP: 
 Conduct priority wildlife monitoring activities to track wildlife population trends 

associated with aquatic resources. 
 Conduct invasive species surveys. 
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GOAL 2 Perpetuate the ecological integrity of upland northern hardwood and 

northern hardwood-conifer forests to sustain native wildlife and plant 
communities, including species of conservation concern, for the 
development of late-successional forest characteristics, and to perpetuate 
the biological diversity and integrity of upland forest ecosystem. 

 

Objective 2.1 Northern Hardwood Forest 
Restore the diversity of seral stages, composition and structure to the northern hardwood 
forests for priority species including black-throated blue warbler, Canada warbler, Cheat 
Mountain salamander and other benefitting species. 

 
Sub-objective 2.1a  Unfragmented Northern Hardwood Forest 

Restore the 5,273 acres of northern hardwood forest to an unfragmented condition 
within and between Refuge and adjacent lands to maximize nesting and foraging habitat 
for black-throated blue warblers and other benefitting species. We will strive to increase 
occupancy by black- throated blue warblers by 10% over the next 15 years. 

 
These northern hardwood stands will be managed to provide: 

● an unfragmented condition 
● canopy cover that is greater than 80% 
● large forest patches with a minimum distance of 600 m to non-forest edges 
● a low perimeter to area ratio 
● a reduction of irregular shaped forest patches  
● a decrease in narrow forest segments 
● connected core areas 
● micro habitats of relatively high humidity, moist soil and cool temperatures for the 

Cheat Mountain salamander 

Rationale 
We are proposing to maximize contiguous forest patches, with a target of greater than 7,400 
acres. Important from a regional perspective, many migratory birds reach their abundance 
peaks in this region of the Central Appalachians. Managing and protecting contiguous forest 
will provide habitat for several species listed by the state as “species in the greatest need of 
conservation” including black-billed cuckoo, Cooper’s hawk, and southern pygmy shrew 
(WVDNR 2006). Refuge forests provide breeding habitat for PIF Area 12 priority species 
such as scarlet tanager and Eastern wood pewee. Additionally many migrating birds which 
are also species of conservation concern in the Eastern and Northern Biomes utilize the 
Refuge’s forested habitats. For example, black-throated blue and Blackburnian warbler, both 
species of conservation concern in PIF BCR12 (part of the Northern Forest Biome), 
comprised seventeen percent of all landbird captures between 1958 and 2006 at the 
Allegheny Front Migration Observatory, which is five miles east of the Refuge boundary 
(Rich, T.D. et al. 2004, Bell, R.K. 2006). 

A block of forest of at least 7,400 acres increases the probability of occurrence for several 
area- sensitive species and provides for the most sensitive species such as the black-throated 
blue warbler and scarlet tanager (Robbins et al. 1989; Betts et al. 2006). Reducing edge 
effects will improve and increase area-sensitive bird nesting habitat in Refuge upland forests. 
Predation of bird nests decreases with increasing distance from the forest edge and has been 
documented to reach a minimum occurrence at 600 meters or greater from a forest edge 
(Wilcove 1985, Noss and Cooperrider 1994). As a surrogate for the distance from the edge at 
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which forest interior is no longer affected by forest edge, forest patches would be maintained 
with a minimum radius of 600 meters to ensure high quality forest interior habitat. For this 
reason the refuge would strive to reduce fragmentation and prevent edge effects within a 600 
meter radius of forest blocks. 

The Refuge proposes to manage 5,273 acres of the current 6,400 acres of northern 
hardwood forest for area sensitive species. While this is less than the minimum target patch 
size for these species, approximately one-third of this forest is contiguous with forested areas 
of public and private lands and therefore contributes to this goal with the surrounding forest at 
a landscape scale. Future acquisitions have the potential to bring Refuge forest ownership to 
the 7,400 acre target. 

Achieving the minimum target patch size requires working with adjacent landowners and 
converting some early successional habitats to forest cover. Areas of early successional 
habitat that currently fragment forested habitat will be the focus for habitat conversion and will 
be detailed in Chapter 5 of this Habitat Management Plan. Partnerships to manage adjoining 
forest patches as contiguous forest with the refuge will increase the effective size of the 
upland forest in the Canaan Valley area. Continuity with adjacent forested habitat is important 
to allow movement corridors between other forested landscapes, particularly for area 
sensitive forest birds and far ranging mammal species. Larger forest blocks on a landscape 
level will help create resistance and resiliency to possible effects of climate change allowing 
the Refuge to play a larger role in forest conservation in West Virginia. 

In order to attain the largest acreage forest patch, existing forest habitat on the Refuge will 
be maintained and improved. The shape of the forest habitat is also important; a habitat with 
a large perimeter will suffer from edge effects. Therefore, minimizing the perimeter to area 
ratio and reducing irregular shaped forest patches is a critical management strategy. 
Focusing on enlarging narrow forest segments and connecting core areas can increase 
population sizes of interior forest species and reduce the populations of edge species, which 
includes invasive species, in the core habitat area (Ewers and Didham 2007). Maintaining 
and improving the quality of forested habitat and reducing forest fragmentation on Refuge 
property will aid in the conservation of wildlife tied to this habitat on adjacent lands and 
provide a link between forests on Cabin, Canaan, and Brown Mountains to valley habitats in 
lower elevations. 

Logging of large tracts just prior to Refuge acquisition in 2002 left sparse, and in some cases, 
less than 20% forest canopy cover (USFWS 2006a). This canopy cover is deficient when 
compared with old growth northern hardwood and beech-maple-basswood forests which 
ranges in cover from 75 to 97% percent (Tyrrell et al. 1998). Ensuring that the Refuge forest 
canopy has at least 70-80% percent cover and provides continuity of habitat for interior forest- 
dependent species (DeGraaf et al. 1992). The past logging activities have also created a 
forest fragmented by logging roads and clearings (former pastures). Many studies have 
documented the biotic and abiotic changes relative to forest removal and edge creation within 
forested habitats (Davies-Colley et al. 2000, Marsh and Beckman 2004, Franklin and Forman 
1987). Due to the large number of existing logging roads and recently logged forest on Refuge 
lands, these biotic and abiotic effects could be negatively impacting a variety of terrestrial 
wildlife species, including amphibian populations. 

Old logging roads and clearings create narrow corridors of forest fragmentation throughout the 
core areas of Refuge forested habitat, increasing the likelihood of incursion by non-native 
species into the forest and impacting breeding habitat for forest interior migratory birds 
(Watkins et al. 2003). Fragmentation as a result of road construction can decrease soil 
moisture and humidity, increase average soil temperatures, increase wind penetration, and 
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affect the predation and competition rates among forest dwelling species (Marsh and 
Beckman 2004). 

Salamander species such as red backed salamanders are known to be tolerant of 
disturbance and less sensitive to landscape scale disturbances such as logging road 
fragmentation (Gibbs 1998). This could cause them to have an advantage over other, more 
sensitive, salamander species, thereby affecting population rates of both species. 

Logging roads may also affect the predator density within a forested ecosystem. Current 
research is being conducted to evaluate the effect logging roads have on predators (snakes) 
in areas adjacent to occupied Cheat Mountain salamander habitat. Preliminary results from 
the Refuge found no live snakes on Powderline ski trail as compared to 69 at a Dolly Sods 
study site and 31 at a Timberline resort study site (Bradshaw 2010). Results and 
recommendations from this study will be used to guide decisions on management options for 
logging roads and trails on Refuge land. 

Restoration of old roads and skid trails will help reduce edge effects throughout the 
Refuge’s upland forested habitat. Allowing old roads to regrow or actively restoring roads 
and clearings on the Refuge can help prevent the spread of exotic plants to the interior 
forested landscape, reduce erosion, and protect aquatic resources (Watkins et al. 2003, 
Switalski et al. 2004). 

Improving continuity of habitat and reducing potential of invasive species spread will improve 
the biological integrity of this habitat. The Refuge’s northern hardwood forest serves as an 
important connection to the high elevation wetlands and headwater tributaries of the valley, 
and harbors unique forested seep communities. 

 

Management Strategies: 

Continue to: 

 Work with Fish and Wildlife Service Forest Ecologists and other partners to 
evaluate management options for promoting unfragmented forest 
conditions. 

 Protect the core spruce-dominated forests from disturbance, fragmentation, or 
invasive species infestation. 

 Work with partners to experiment with methods to achieve late-successional 
characteristics. 

 
Within 3 years of HMP approval: 

 Identify and map forest patch sizes (inclusive of adjacent public and protected 
lands); locations of fragmentation including logging roads; percent canopy cover; 
and locations with less than a 600meter radius. Prioritize locations for restoration. 

 Identify local seedling source and, if needed, propagate local genotypes of forest 
species to provide sufficient stock for replanting forest gaps. 

 Identify and map logging roads where natural forest regeneration is being 
suppressed by exotic vegetation, soil compaction, or other reasons. 

 
Within 5 to 10 years of HMP approval: 

 Plant tree seedlings to reduce the number of fragmented forest gaps by 50%. 

 Remove old logging roads identified as high priority sites for restoration by 
restoring the original contour and grade of the site and revegetating where 
appropriate.  
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Within 10 to 15 years of HMP approval: 

 Conduct restoration actions to encourage forested habitat regeneration, which 
would reduce logging road fragmentation. Methods include but are not limited to 
planting logging roads with native tree and shrub species and road re-contouring 
with heavy equipment. 

 
Throughout the Life of the HMP: 

 Allow forest succession to proceed to reforest recently logged areas such as Middle 
Ridge by reducing deer browse pressure by increased hunting and by planting with 
spruce and hardwood seedlings. 

 

Monitoring Elements: 

Continue to: 

 Monitor breeding bird response to management using the Knutson Landbird 
Monitoring protocol for breeding landbirds specifically the black-throated blue 
warbler. 

 
Within 3 years of HMP approval: 

 Implement the Region 5 forest inventory and monitoring protocol. 
  

Within 5 years of HMP approval: 
 Develop and implement a forest monitoring protocol. 

 

Throughout the Life of the HMP: 

 Conduct invasive species surveys. 
 
 
 

 
 
Sub-objective 2.1b  Northern Hardwood Forest Composition and Structure 

Restore structural and compositional diversity in the northern hardwood forest understory 
and mid-story to provide nesting and foraging habitat for species of conservation concern 
such as black-throated blue and Canada warblers and maximize the persistence of 
herbaceous plant populations.  

 
These northern hardwood stands will be managed to provide: 

● overstory, midstory and shrub layers (1 to 12 centimeters diameter at breast height 
(dbh) size class) 

● a higher shrub component of the forest understory 
● a diversity of species composition (both shade tolerant and intolerant species) 
● advanced regeneration not impacted by white-tailed deer 
● a diversity of herbaceous species 
● rare plants and rare communities 
● reduce fern cover where applicable 
● conifer species where applicable 

 

Rationale 
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Recent forest inventory data (USFWS 2006) reveal a paucity of seedling and sapling-aged 
trees and shrub vegetation in the Refuge’s northern hardwood forest understory. In addition, 
diversity of shade-tolerant tree species in the understory was lower than that of the canopy. 
This lack of understory forest structure and diversity means a diminished quality of habitat for 
migratory birds dependent on midstory structure for breeding, a forest less resilient to 
stochastic and catastrophic events, and reduced capacity to sustain itself over time. Many 
long distance migratory birds appear to rely more heavily on well developed, multi-layered 
forests than resident and short-distance migrants (DeGraaf et al. 1998). 

In Canaan Valley, the lack of midstory woody species is likely due to intense browse pressure 
of white-tailed deer. New York and hay-scented ferns have dominated and grown in their 
place. 

 
This interaction has been found in other northern hardwood forests. In Allegheny northern 
hardwoods, Horsley and Marquis (1983) found dense hay-scented fern cover prevented the 
establishment of most woody species. Species such as Rubus and yellow birch, which could 
penetrate the fern cover, were browsed by deer. In locations where Rubus was able to 
become established, fern cover decreased. 

Many declining forest bird species in BCR 28 are reliant upon forest habitat with dense 
understory development, historically caused by local disturbances. However, excessive deer 
browse and a lack of forest management have reduced the abundance of this important forest 
understory structure throughout the BCR (Rich, T.D. et al. 2004). A recent forest inventory 
documented in 2006 found that these conditions are also prevalent on the Refuge (USFWS 
2006a). The Canada warbler, a species of conservation concern for BCR 28, is often found in 
mature forested habitat where tree gaps allow for the development of localized understory 
shrub and sapling development. In West Virginia, this species was more prevalent in forested 
habitat where individual trees were cut to simulate natural tree-throw, in which a tree and its 
root-wad topple over in major winds, which creates tree gaps(Maurer and Whitmore 1981). 
Without forest management to simulate additional tree gaps, understory may not have the 
chance to grow. 

Furthermore, deer have been indicated in the suppression and removal of forest understory 
vegetation. In areas where there are abundant deer populations, there is a correlation in low 
Canada warbler abundance, because of the lack of understory habitat. (DeGraaf et. al 
1991). Improved forest structure will also benefit other understory dependent migratory 
birds such as ovenbird, worm-eating warbler, black-throated blue warbler and mourning 
warbler. 

Selective low-volume logging that mimics natural disturbances of a mature forest in 
approximately half acre patches has been associated with lower predation rates on 
successional and understory dependent species like indigo buntings. These temporary and 
scattered gaps create “edge” habitat in small patches that may not support large numbers or 
regular use of mammalian predators (Suarez et al. 1997). In addition, creating small tree gaps 
in forested habitat provides improved structure and food resources important for a variety of 
migratory birds (Noss and Cooperrider 1994, Rotenberry et al. 1995). Species of conservation 
concern reliant upon this type of habitat in BCR 28 include black-throated blue warbler, 
Canada warbler, Eastern wood peewee and worm-eating warbler. Other wildlife requiring 
understory seedling and sapling development such as small mammals and woodland 
salamanders will also benefit. Ensuring deer browse does not significantly impact woody 
species regeneration is essential in the development of this understory habitat type. 
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Maintaining ecosystem functioning and natural processes include managing for the diversity 
of understory flora. Herbaceous plants are indicators of forest health and condition (Keddy 
and Drummond 1996). High levels of browse over long periods of time from white-tailed deer 
are linked to local extirpation of forb species (Jenkins et al. 2007; Carson, et al. 2005; 
Augustine and Frelich 1998). Deer browse of native plants, and not invasive plants, may also 
be linked to increased invasive plant presence, particularly garlic mustard, in otherwise 
diverse ecosystems. When combined with canopy impacting invasive forest pests such as 
hemlock wooly adelgid, deer were found to exacerbate the problem of invasive species in 
forested communities (Eschtruth and Battles 2009). 

Reducing browse pressure on browse-sensitive herbaceous plants will allow their survival 
and perpetuate the natural diversity of flora as a component of an integral forest ecosystem. 
Glade spurge (S2G3) and the eastern rough sedge – wavy leaf moss are sloping forested 
seep communities (S3G3) that occur in the Refuge’s northern hardwood forests and are 
considered vulnerable to extirpation, by the WVDNR and NatureServe. The persistence of 
these globally vulnerable conservation targets will benefit from the reduction of browse 
pressure. 

Exotic forest pests such as beech bark disease, maple anthracnose, Asian longhorn beetle, 
woolly adelgids, and emerald ash borer threaten the health of the Refuge’s northern hardwood 
forests. Public education and outreach on the threats exotic pests pose to the forest and the 
role people play in bringing the pests to the area will assist in preventing or diminishing the 
introduction of new pests. Management responses to control exotic pests vary by species and 
adapt to the current scientific understanding of the species. As threats appear, investigating 
the latest, best management practices will ensure the most appropriate response. 

 

Management Strategies: 

Within 3 years of HMP approval: 

 Identify and map forest stands with high woody species diversity of seedlings and 
low midstory density. Target these areas for increased deer harvest and/or 
exclosures. 

 Locate forest seep communities and glade spurge populations. 
 Respond to forest pest threats as practicable with the best current management 

strategies available. 
 

Within 3 to 5 years of HMP approval: 
 Develop a flexible outreach and education program to reduce potential threats of 

forest pests and limit visitor use as necessary to prevent the spread of these 
pests. 

 
Within 10 to 15 years of HMP approval: 

 Improve habitat structure for Refuge focal species through thinning and/or other 
stand improvement operations. Methods include, but are not limited to girdling 
operations, single tree or group selection cuts of up to one-half acre in size with 
cutting cycles of 15 to 20 years in order to maintain understory development. 

 Identify and prioritize even-aged stands for single tree fall disturbance to increase 
age class diversity. 
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Throughout the Life of the HMP: 
 Work with partners (state, federal, and private communities) to manage deer 

densities on the Refuge and surrounding lands in Canaan Valley that are 
compatible with objectives of understory woody and herbaceous forest 
development and protection. 

 

Monitoring Elements: 

Continue to: 
▪ Monitor breeding bird response to management using the Knutson Landbird 

Monitoring protocol for breeding landbirds specifically the black-throated blue and 
Canada warblers. 

 

Within 3 years of HMP approval: 

 Implement the Region 5 forest inventory and monitoring protocol. 

  

Within 3 to 5 years of HMP approval: 

 Establish and monitor five deer exclosures with controls to increase woody species 
recruitment, to act as refugia for browse-sensitive herbaceous and woody species, 
and to demonstrate the severity of deer browse pressure on the forest ecosystem in 
Canaan Valley. 

 Develop monitoring protocols to indicate the communities’ and species’ persistence. 
 Develop and implement a monitoring plan for presence of forest pests. 
▪ Determine the level of deer browse to inform management decisions by initiating a 

deer browse survey that evaluates the level of impact to regenerating trees. 

 Estimates deer density using pellet counts or another type of survey. 

 
Within 5 to 10 years of HMP approval: 

 Monitor stem density and species richness of understory development 
management areas to determine effects of deer browse on regeneration by 
developing and implementing a forest monitoring protocol. 

 

Throughout the Life of the HMP: 
 Conduct invasive species surveys. 

 
 
 
 
 

Sub-objective 2.1c  Mature Northern Hardwood Forest 
Restore late-successional forest characteristics in the northern hardwood forests to 
improve habitat for the threatened Cheat Mountain salamander and other benefitting 
species over the next 15 years.  
 
These northern hardwood stands will be managed to provide: 

● a forest age of > 90 years old 
● an increase in the volume of Down Woody Material (DWM)  
● an increase in the mean diameter of DWM 
● an increase in the density of large trees (>50 cm dbh) 
● an increase in the density of snags, approximately 6 snags > 15 cm dbh per acre 
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● an increase in conditions that result in a deep organic soil layer and lichen and moss 
species living on dead wood 

● an increase in spruce regeneration 
● micro habitats of relatively high humidity, moist soil and cool temperatures for the 

Cheat Mountain salamander 
 
Rationale 

Mature, late-successional forest in West Virginia and in the High Allegheny Plateau is scarce. 
Although 78% of the state is forested, currently less than 1% occurs in stands 90 years old or 
greater (USFS 2006a). Historical accounts indicate that most of the trees in Canaan Valley 
were cut. Mature forest stands, uncut and greater than 200 years old, are absent from Canaan 
Valley. Periodic harvesting within the valley focused on removing black cherry and maples. The 
resulting forest communities are young and deficient both in species and forest structure 
diversity. 

Late-successional forests, those forests 100-200 years old and regenerating after cutting or 
disturbance, are ecologically significant as reservoirs of biodiversity and habitat for late-
successional dependent species. Diverse, healthy, and naturally resilient forests are an 
important component of a sustainable ecological system and provide habitat for a variety of 
species dependent upon mature forest characteristics. This forest sere, or successional stage, 
is the link in the continuum from early successional habitat following disturbance and old-
growth conditions. 

Late-successional forests are characterized by large trees and snags, abundant coarse woody 
debris, a deep organic soil layer, and specific lichen and moss species living on dead wood 
(Whitman and Hagan 2004). Species dependent on these characteristics tend to be non- 
charismatic, such as mosses, lichens, fungi, and insects (Hagan and Whitman 2004). Providing 
habitat for these species maintains biodiversity that is likely to have implications for the 
ecological integrity of the forest system, even if those implications are currently unknown. 

The Refuge is imbedded in a forested area. The surrounding public and privately owned forests 
are not intentionally managed for late-successional stages. However, the recent Monongahela 
National Forest Plan (USFS 2006) notes that future mature forest stands will become 
established in wilderness areas and other areas of special interest. Dolly Sods, a wilderness 
area managed by the Monongahela, borders the south-east corner of the Refuge. By 
managing for late-successional northern hardwood forest, the Refuge can contribute to the 
development of late-successional characteristics over a larger landscape in the Allegheny 
highlands. This objective contributes to the biological integrity, diversity, and environmental 
health of the landscape surrounding the Refuge, which complies with Service directives (601 
FW3 3.7(c)). 

Managing for late-successional forests also provides for the continuity of diversity and integrity 
of the area’s forests. This continuity means that over centuries, the presence of large trees and 
coarse woody debris continues, regardless of local disturbances. Limiting manipulation of the 
northern hardwood forest to the simulation of natural disturbances (single tree fall gaps) and 
limiting early successional management to the edges of the forest ensures this continuity. 

Improving late successional characteristics of forest stands would benefit focal species such as 
the threatened Cheat Mountain salamander and the northern flying squirrel. Increasing coarse 
woody debris and moving towards a more mature forest with a closed canopy would help 
improve micro-habitat conditions for the Cheat Mountain salamander as well as all terrestrial 
woodland salamander species. Increased coarse woody debris would also increase foraging 
opportunities for the Virginia northern flying squirrel through increased presence of fungal 
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(truffle) growth. Larger trees with more interconnected branches, snag formation, and 
promotion of spruce regeneration will improve general habitat conditions for the Virginia 
northern flying squirrel. Migratory birds of concern such as saw-whet owl and brown creeper 
will benefit from increased cavity availability and sloughing bark for nesting opportunities. 

The 15 year scope of our HMP falls far short of the decades used to measure tree growth and 
stand development in the mixed forest. This objective requires consideration of a much longer 
timeframe within which to measure and achieve results. As such, our expectation is that it 
would take at least 100 years to accomplish this objective given the current state of Refuge 
forested habitat. This timeframe is based on our prediction of how long it would take to achieve 
the forest and stand composition and structural characteristics targeted for our focal species 
identified in the objective statement. 

 

Management Strategies: 

Within 5 to 10 years of HMP approval: 

 Work with FWS Forest Ecologist and other partners to evaluate management 
options for promoting mature forest characteristics, forest species diversity, and 
understory development. 

 Identify and map stands with late-successional characteristics by compiling 
regionally- appropriate indicator characteristics (e.g. presence of certain moss and 
lichen species, number of snags per hectare, and number of trees > 50 cm dbh per 
hectare) and surveying stands for presence of these indicators. 

 Protect the core spruce-dominated forests from disturbance, fragmentation, or 
invasive species infestation. 

 Continue to work with partners to experiment with methods to achieve late-
successional characteristics. 

 
Within 10 to 15 years of HMP approval: 

 Improve habitat structure for Refuge focal species through thinning and/or other 
stand improvement operations. Methods include, but are not limited to, girdling 
operations, reserve shelterwood cuts, or single tree or group selection cuts of up to 
one-half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. Retain approximately 6 snags > 15cm dbh per acre. 

 Identify and prioritize even-aged stands for single tree fall disturbance and other 
silvicultural treatments to increase age class diversity. 

 

Throughout the Life of the HMP: 

 Work with WVDNR through MOU to develop best suited strategies for lowering the 
deer population in the Refuge. 

 

Monitoring Elements: 

Within 3 years of HMP approval: 
▪ Implement the Region 5 forest inventory and monitoring protocol.  

 

Throughout the Life of the HMP: 

 Monitor breeding bird response to management using the Knutson Landbird 
Monitoring protocol for breeding landbirds. 

 Conduct monitoring surveys for Cheat Mountain salamanders. 
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 Develop monitoring metrics for mature forest such as percent coarse woody 
debris, number of snags and measures of micro-topography and structural 
complexity. 

 Conduct invasive species surveys. 
 
 
 
 
 
Objective 2.2 Conifer (Spruce) Forest 

Restore the diversity of seral stages and structural to the conifer (red spruce) forests for 
priority species including Blackburnian warbler, black-throated blue warbler, the Cheat 
Mountain salamander and other benefitting species. 

 

 
Sub-objective 2.2a  Mature Conifer (Spruce) / Mixed Forest 

Advance late-successional characteristics in 214 acres of coniferous and mixed coniferous 
forests to maximize breeding and foraging habitat for Blackburnian warbler, the Cheat 
Mountain salamander other benefitting species.  
 
These conifer stands will be managed to provide: 

● a forest age of > 90 years old 
● an increase in the volume of DWM 
● an increase in the mean diameter of DWM 
● an increase in the density of large red spruce trees (>50 cm dbh) 
● an increase in the density of snags, approximately 6 snags > 15 cm dbh per acre 
● an increase in tall (> 50 ft) conifers (especially red spruce and hemlock) 
● multi-layered stand structure with tree-fall gaps 
● an unfragmented conditions where the canopy cover is greater than 80% 
● an increase in mid-story stem density for 1-12 cm dbh size class 
● micro habitats of relatively high humidity, moist soil and cool temperatures for the 

Cheat Mountain salamander 

Rationale 

Historical documents from the Canaan Valley area recall a time when a vast spruce forest 
covered the high Allegheny plateau, including the wetlands and uplands of the valley. The 
Refuge currently protects approximately 32 acres of upland red spruce forest and 182 acres of 
mixed spruce-hardwood forest. Most of these stands occur on the high elevation ridges of 
Cabin Mountain. Red spruce forest classification was recently completed in the state and 
integrated into NatureServe. Rankings developed for the upland spruce communities on the 
Refuge indicate they are either imperiled or vulnerable at both the state and global levels. 

The red spruce forests of the Refuge and the high Allegheny plateau harbor a unique, boreal 
assemblage of flora and fauna. Fisher, saw-whet owl, the recently de-listed Virginia northern 
flying squirrel, and the federally threatened Cheat Mountain salamander occur in the high 
elevation spruce forests. These and other species of the spruce forests find optimal habitat 
where late-successional characteristics are prevalent. The NNL designation (1974) and the 
Refuge’s 1979 EIS recognized the importance of protecting this unique, relict boreal 
ecosystem. 

Maintaining the integrity and restoring the pre-settlement character of the spruce forests 
where practicable are mandated in the Service’s Biological Integrity, Diversity, and 
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Environmental Health Policy (601 FW 3) and continue to be relevant. By managing the 
existing red spruce forest for late-successional characteristics, 20 species identified in the 
WVDNR’s Wildlife Conservation Action Plan (2006) as in greatest need of conservation 
concern in the state would benefit. Due to the disjunctive distribution of mixed spruce habitats 
within Area 12, existing habitat is considered a very high conservation concern (PIF 2003). 
PIF identified Blackburnian and black-throated blue warblers as priority species of 
management concern in BCR 28, and as species of high regional concern within 
Physiographic Area 12. Blackburnian warblers are experiencing a 3.8% decline per year 
within Physiographic Area 12 and even a steeper decline (9.0% decline per year) within West 
Virginia. Although range-wide trends for this species are positive (0.8% per year), most 
studies indicate that the Canadian populations are responsible for this increase (Morse 1994). 

Breeding habitat and seasonal territory for Blackburnian warbler has been found to average 
about 1.1 hectares (~2.7 acres) in forests similar to Canaan Valley: largely deciduous with 
patchily distributed conifers (Sherry and Homes 1985). Where spruce cover is denser, 
territories were smaller, typically between 0.4 and 0.6 hectares (~1 to 1.5 acres) in size. For 
this reason, we are using a minimum patch size of 2.5 acres as a management target for 
increasing the size of existing spruce cover for accommodating the assumed minimum 
territory for breeding Blackburnian warblers on Refuge lands. 

Black-throated blue warbler populations are considered stable within Physiographic Area 
12. This species has a relatively small range and low densities even in suitable habitat. It 
requires dense understory structure for nesting which is generally poorly developed on the 
Refuge due to heavy deer browse and fern encroachment following logging activities. This 
species is sensitive to structure and forest types which are restricted on the Refuge and the 
central and southern Appalachians. 

Increasing large spruce and snag density and coarse woody debris cover would ensure 
persistence and future expansion of existing Cheat Mountain salamander and Virginia 
northern flying squirrel populations on Refuge lands. The Refuge’s even-aged stands provide 
a different structure in the forest than the former uneven-aged stands. Applying silvicultural 
techniques to increase the late-successional characteristics of the spruce forests can restore 
structural diversity of the stands and provide higher quality habitat for these species (Rentch 
et al. 2007, Carey and Wilson 2001). The Refuge entered into an MOU with partner agencies 
and organizations in 2006 which focuses efforts on the protection and enhancement of 
spruce habitat and late-successional characteristics. 

Red spruce forests on the Refuge and in the high Allegheny plateau are geographically and 
environmentally restricted and their former extent has been reduced to more or less isolated, 
small patches by logging and the regeneration of northern hardwoods replacing the spruce 
stands. This scarcity of habitat increases the risk posed by environmental threats to the 
ecosystem. Improving the quality and connectivity of the existing spruce stands would provide 
increased resiliency to the threats facing these high elevation forests. 

 

Management Strategies: 

Within 3 years of HMP approval: 

 Identify all forest stands greater than 2.5 acres where red spruce is dominant. 
These stands would become the baseline breeding habitat locations for focal 
migratory bird species. 

 Develop and implement a forest understory habitat prescriptions to improve the 
understory conditions for existing spruce forests which encourages shrub and 
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sapling understory growth across large tracts of spruce dominated forest, retaining 
coarse woody debris and minimal removal of overstory cover. 

 
Within 3 to 5 years of HMP approval: 

 Improve habitat structure for Refuge focal species through thinning and/or other 
stand improvement operations. Methods would include, but are not limited to, 
girdling operations, single tree or group selection cuts of up to one-half acre in size 
with cutting cycles of 15 to 20 years, and reserved shelterwood cuts. All 
management locations will be inventoried for Cheat Mountain salamander 
presence prior to cutting. We will consult closely with the Service’s West Virginia 
Field Office (WVFO) and comply with the Recovery Plan recommendations during 
planning of cutting operations. 

 

Throughout the Life of the HMP: 
 Develop prescriptions to help protect the core of the spruce-dominated forests from 

disturbance, fragmentation, or invasive species infestation. 
 Work with partners to experiment with methods to achieve late-successional 

characteristics. 
 Protect the core spruce-dominated forests from disturbance, fragmentation, or 

invasive species infestation. 
 

Monitoring Elements: 

Continue to: 
▪ Monitor breeding bird response to management using the Knutson Landbird 

Monitoring protocol for breeding landbirds specifically the Blackburnian warbler. 
 

Within 3 years of HMP approval: 
 Implement the Region 5 forest inventory and monitoring protocol. Locate and 

monitor Cheat Mountain salamander populations and use this information to help 

understand the impediments to the viability of the populations, striving for 

populations of 1-10 or more individuals. 

 

Within 5 years of HMP approval: 

 Develop a monitoring protocol to document changes to the red spruce communities 
that may trigger a management response from the refuge. 

 

Throughout the Life of the HMP: 

 Analyze landbird point counts in spruce dominated forests to monitor breeding pair 
densities and relationship to habitat management. We will strive to achieve 60% 
occupancy by Blackburnian warblers in all spruce-dominated forests larger than 
2.5 acres. 

 Conduct mark and recapture surveys for Cheat Mountain salamanders including 
under and near underpass on Three-mile Trail. 

 Conduct invasive species surveys. 
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Sub-objective 2.2b  Conifer (Spruce) / Mixed Forest (composition and connectivity)  

Expand the areal extent of understory and canopy spruce by at least 25% in conifer and 
hardwood dominant forests to increase the potential future spruce-dominated forest and 
habitat for high elevation, conifer-forest dependent species like the Cheat Mountain 
salamander and black-throated blue warbler.  

 
These forest stands will be managed to provide an increase in: 

● the red spruce component at least 25% to increase soil moisture, relative humidity 
and provide cooler temperature micro habitats for the Cheat Mountain salamander 

● the size of conifer/mixed stands to at least 2,500 acres (on and off refuge) 
● connectivity between conifer stand on and off refuge 
● riparian buffers with a conifer component 
● multi-layered stand structure with tree-fall gaps 
● unfragmented forest stands (reduce fragmentation from roads and trails) 

 

Rationale  
Historical accounts of forest communities within and surrounding Canaan Valley indicate they 
were heavily dominated by conifers, mostly red spruce, prior to the late 1800s. Red spruce is 
a component of the relict montane forest community in West Virginia. Spruce forests of West 
Virginia are listed as an "endangered ecosystem" by the USGS (Noss, R. F. 2000). They have 
experienced 85-98% decline from their original range. In Canaan Valley, this plant community 
has been severely degraded and in many locations entirely removed from the landscape 
following extensive logging operations and fires. Originally thought to cover as much as 
500,000 acres, with some estimates as high as 1 million acres, red spruce and 
spruce/hardwood forests now cover less than 50,000 acres in the state. The Refuge will work 
to increase the extent and quality of red spruce forests in the existing locations and other 
locations provided by historical information and ecological modeling. The extent of spruce 
forest predicted over the next 15 years will be only a piece of the long term restoration vision 
of the Refuge. Chapter 5 of this HMP and annual habitat work plans (AHWPs) will provide 
greater detail in locations of planting and silvicultural treatments to further this goal. 

The spruce forest of the West Virginia highlands provides unique habitat for a variety of wildlife 
species typical of more northern areas such as fisher, snowshoe hare, saw whet owl, and 
northern goshawk. In its SWAP, WVDNR identified red spruce forest as a habitat "at-risk" with 
high conservation value. The WV SWAP also identified 20 species in "greatest need of 
conservation" found in this habitat. Additionally, the threatened Cheat Mountain salamander 
and the recently de-listed Virginia northern flying squirrel are found in close association with 
spruce forests. The lack of suitable habitat including the red spruce forest and the degraded 
and isolated condition of existing spruce forest were the primary reasons for listing the Cheat 
Mountain salamander and the Virginia northern flying squirrel under the ESA, although the 
squirrel has recovered and was recently delisted. Increasing spruce forest on Refuge lands 
will help improve local Virginia northern flying squirrel populations. 

Current stands of red spruce on the refuge are highly fragmented and exist almost entirely 
on the ridge line of southern Cabin Mountain or in isolated pockets of riparian corridors and 
bottomland forest swamps. Many existing spruce dominated stands are not large enough to 
provide significant habitat for migratory species of concern such as Blackburnian warbler. 
Additionally, stands are generally isolated patches without corridors or connectivity with 
other stands within the Refuge or to neighboring forestlands. 
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Improving the size and connectivity of red spruce forest on the Refuge would help long term 
management and protection of species with the highest need for conservation in the state 
and within the flyway. Surveys by Refuge staff have documented populations of the 
threatened Cheat Mountain salamander which are apparently isolated from each other due to 
the changes in forest community and loss of spruce dominated forest stands. Connectivity 
between Refuge and USFS red spruce forest will be important for the stability of the recently 
de-listed Virginia northern flying squirrel. 

This objective is consistent with the goals of the multi-agency MOU for the conservation of the 
red spruce – northern hardwood ecosystem established in 2006. The MOU emphasizes the 
need for land management agencies and other organizations to work towards the protection 
and restoration of the historic red spruce ecosystem in the Allegheny Highlands. Signatory 
agencies have begun a collaborative working group focused on red spruce restoration within 
the Allegheny highlands and identified the importance of spruce restoration within the Canaan 
Valley area. Canaan Valley offers a large expanse of potential wetland spruce forest habitat 
which is otherwise lacking throughout West Virginia. Modeling efforts indicate that most of the 
wetland habitat within Canaan Valley is consistent with requirements for red spruce forests 
and is a candidate area for restoration. 

Achieving the desired conditions detailed in this objective requires more than the 15 year 
planning window of this document. Nonetheless, strategic habitat management and 
planning efforts must be started now and throughout the course of this 15 year plan in order 
to set the foundation for conifer restoration efforts on this Refuge. We do not expect to meet 
all species and habitat objectives within the time frame of this plan but will work towards 
these objectives through active restoration and planning efforts within the Refuge and 
between the Refuge and its partners. 

The Refuge has been an active member in the Central Appalachian Spruce Restoration 
Initiative (CASRI), a collaborative working group for the restoration and conservation of the 
red spruce-northern hardwood forest ecosystem. This group includes the U.S. Department of 
the Interior, Fish and Wildlife Service (West Virginia Field Office and Canaan Valley National 
Wildlife Refuge); U.S. Department of Agriculture Forest Service (Monongahela National 
Forest and Northern Research Station); State of West Virginia (Division of Natural 
Resources and Division of Forestry); and the Nature Conservancy, among others. 

CASRI has been practicing Strategic Habitat Conservation (SHC) in West Virginia since its 
inception in 2007. Utilizing the scientific expertise of several state and federal agencies along 
with capabilities provided by NGO’s, universities, and private organizations we have been able 
to apply specific resource goals over broad political and geographic boundaries. The recent 
increase of SHC collaborative work by the Service has reinforced the CASRI’s activities and 
could help expand and coalesce efforts as part of a Landscape Conservation Cooperative 
within the Appalachian Geographic Area. 

Riparian Corridor 
Approximately 62 miles of Refuge streams and rivers are in unforested condition, in 
shrubland, herbaceous wetland, or old field habitat. Our goal is to create a 100 meter 
forested buffer along all currently unforested streams within Refuge boundaries. This would 
require the Refuge to plant and/or encourage the growth of woody vegetation and succession 
in 3,338 acres of riparian corridor. Species selected for planting in these areas will be based 
on the successional stage of the area and the probability of success. For example, some 
areas will be suitable for direct planting of red spruce and Canaan fir, while others will be 
planted in alder, aspen, or northern hardwoods. 
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Management Strategies: 

Within 3 to 5 years of HMP approval: 

 Identify and prioritize areas with greatest potential for spruce regeneration with 
emphasis given to suitable soils and aspect, proximity to existing spruce stands 
and riparian areas, and gaps and fragmentation created by old logging roads. 

 

Within 5 to 10 years of HMP approval: 
 Work with FWS Forest Ecologists and other partners to experiment with 

silvicultural techniques that would increase long- term canopy dominance of red 
spruce. 

 
Within 10 to 15 years of HMP approval: 

 Improve Cheat Mountain salamander micro habitat conditions (relatively high 

humidity, moist soil and cool temperatures) to increase the population’s viability. 

 
Throughout the Life of the HMP: 

 Work with partners to maintain and perpetuate a source of red spruce seedlings 
available for planting on the Refuge. 

 Plant spruce seedlings in high priority areas for regeneration in up to 20 acres a 

year. 

 Collaborate with land management agencies and adjacent land owners to increase 
connectivity of spruce stands across management boundaries. 

 Identify, connect, and enlarge spruce stands by under-planting existing vegetation 
with spruce seedlings. 

 Protect the core spruce-dominated forests from disturbance, fragmentation, or 
invasive species infestation. 

 
Monitoring Elements: 

Continue to: 
▪ Monitor breeding bird response to management using the Knutson Landbird 

Monitoring protocol for breeding landbirds specifically the black-throated blue 
warbler. 

 
Within 3 years of HMP approval: 

 Implement the Region 5 forest inventory and monitoring protocol. 

 

Within 3 to 5 years of HMP approval: 

 Locate and monitor Cheat Mountain salamander populations and use this 
information to help understand the impediments to the viability of the populations, 
striving for populations of 1-10 or more individuals. 

 

Throughout the Life of the HMP: 
 Conduct mark and recapture surveys for Cheat Mountain salamanders including 

under and near underpass on Three-mile Trail. 
 Conduct invasive species surveys. 
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GOAL 3 Provide and promote through active management a diversity of 

successional habitats in upland and wetland-edge shrublands, grasslands, 
old fields, and hardwood communities to sustain early successional and 
shrubland specialists such as golden-winged warbler, American woodcock, 
brown thrasher, eastern towhee, field sparrow, and other species of 
concern. 

 
Objective 3.1 Forested Wetland (Aspen Woodlands) 

Manage 933 acres of successional aspen communities on a 15-20 year rotational basis so 
that 25% is continually maintained in early successional stages (0-15 year class) with a 
high stem density and less than 60% herbaceous ground cover, to perpetuate and 
potentially expand and improve aspen habitat for American woodcock, field sparrow and 
other benefitting species of concern. 
 
These forest stands will be managed to provide: 

● an 20% increase in aspen stand acreage 
● woodcock feeding and diurnal habitat that: 

o has at least 233 acres  
o are in the 0-15 age class 
o has ~10,000 stems per acre 

● woodcock nesting habitat that has: 
o fertile soils which support an abundance of earthworms 
o ~6,000 stems per acre 
o sapling to small pole sized trees (>4.5 ft tall, with a diameter at breast height 

(DBH) of 6 in or less). 
o post cut age of 15-25 years 
o blocks with a size of at least 5 acres 
o interspersion with dense shrub layer 

 

Rationale 

Quaking aspen is an important habitat type for a variety of migratory and resident birds. 
Young dense regenerating stands are important foraging sites for woodcock and other song 
birds. Older stands provide suitable nesting habitat (Sepik et al. 1981). In Canaan Valley, 
aspen communities were found to have one of the greatest avian species diversity of all 
habitats studied. Between 1978 and 1993 a total of 33 species were documented during the 
breeding season using aspen stands in Canaan Valley (Michael 1993, Michael 1992a). 
Successional habitat created by aspen management may be particularly effective in Canaan 
Valley where deer browse pressure is high. Aspen root suckers may outgrow deer herbivory 
pressure in one season thereby making it an effective community type to manage for early 
successional habitat. 

The decline of early successional and transitional forest habitat in the northeast is concurrent 
with the decline of species dependent on this habitat type (Sauer et al. 2007, Fink et al. 
2006). On a regional scale, loss of small farms, commercial and residential development, 
suppression of historically important disturbances such as fire, and decrease in large area 
clear-cutting contribute to the loss of early successional habitat (Brooks 2003, Lorimer 2001, 
Trani et al. 2001). The suite of birds reliant on this habitat type are of high conservation 
priority in BCR 28 and the state (PIF 2003, WVDNR 2006) and includes American woodcock, 
eastern towhee, field sparrow, indigo bunting, and brown thrasher. 
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The Refuge’s extensive shrublands, old fields, and young forests currently provide early 
successional and shrubland habitat that is scarce in the region, state, and local area. 
Managing for early successional and shrubland habitats on the refuge would ensure the 
persistence and protection of this habitat, unavailable in the surrounding landscape 
(Dettmers personal communication 2007, Smith et al. 2007). This may be particularly 
significant relative to the local extent of available managed early successional and shrubland 
habitat. The Refuge is surrounded by forested lands including the Monongahela National 
Forest (Dolly Sods Wilderness Area) and two state parks where early successional habitat 
management is not a priority. 

One technique used to create and maintain early successional habitat in the northeast is 
cutting for the regeneration of aspen stands. When cut, girdled, or burned aspen vigorously 
root sprouts, creating a dense canopy of sapling aspen stems. The resulting cover is 
preferred foraging ground for American woodcock, ruffed grouse, and a variety of nongame 
migratory birds. The HMP will incorporate these disturbance techniques and will be a priority 
to maintain a mosaic of regenerating aspen on the Refuge, and contribute to the available 
early successional and shrubland habitat. 

Generally, aspen management would occur in a mosaic to ensure that multiple age classes 
prevail across the landscape. Management of aspen would focus on selective patch cutting 
so that within an aspen management area, multiple age classes of aspen are represented to 
provide the breadth of habitat requirements for a diversity of wildlife species (Gullion 1984). 
Aspen management would be primarily performed with hand crews but may include the use 
of fire and heavy equipment such as a hydro-axe where appropriate. Management would 
focus on perpetuating and increasing aspen across the landscape with target patch sizes of 
three acres or greater. However, even small aspen stands have been shown to be important 
for a variety of neotropical migratory birds (Turchi T.M et al. 1995). Preferred aspen 
management to perpetuate the stand and provide abundant sprouting is to cut the entire 
stand, rather than selection or single tree cuts. (Gullion 1984). 

Quaking aspen stands in Canaan Valley are a successional stage in the development of 
mixed conifer forested wetlands (Byers et al. 2007, E. Byers personal communication). These 
forested wetlands are of high conservation value as they occur in the state as an outlier 
population considerably south of this species’ primary range (Byers et al. 2007). Preserving a 
portion of the aspen stands would allow the development of the late-successional stages of 
the forested wetlands and decrease the opportunities for the invasion of non-native plant 
species. 

Beaver are a natural force regenerating aspen in Canaan Valley. The beaver browse young 
and mature aspen stems, stimulating root sprouting and the creation of dense pockets of new 
aspen stems. When the beaver population is unchecked, however, their preference for aspen 
can deplete an aspen stand and prohibit the dense regeneration favored by early 
successional bird species.  Beaver trapping would balance the important role beaver play in 
maintaining the mosaic of wetland communities including aspen stands (refer to Objective 
1.2) with the interest in maintaining dense regenerating aspen stands.  For more information 
on how the Refuge would utilize beaver management to achieve habitat goals, refer to the 
compatibility determination for furbearer trapping (beaver) in Appendix B in the CCP. 

American woodcock is a priority species of conservation concern and an important 
management species for recreational hunters. As a species occurring in Canaan Valley in 
greater concentration and abundance than in other parts of the state, the Refuge identifies 
woodcock as an important management species. The Service developed the American 
Woodcock Management Plan in 1996 to help curtail the decline in American woodcock 
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(USFWS 1996). In 2008 the American Woodcock Conservation Plan was distributed by the 
Woodcock Task Force and identified recent trends and made recommendations for 
conservation on a continental scale. Long-term trends show a statistically significant decline 
of 1.2% in the breeding population of woodcock from 1968-2008 and a 2.7% decline in West 
Virginia during the same time period (Cooper et al. 2008).  Although the breeding index for 
woodcock in West Virginia has been positive, showing numbers of singing males to be 
slightly higher than predicted values for the state, long term trends show a continued 
decrease in singing male woodcock (Kelley and Rau 2006). In recent years, recruitment rates 
(number of immature birds per adult female) for West Virginia were consistent with regional 
recruitment rates, but typically still below the long- term regional average (1963-2007) (Kelley 
and Rau 2006). Compared to densities observed in the 1970s, singing male populations in 
West Virginia have decreased by 17,222 males (Kelley and Williamson 2008). The major 
causes for these declines are thought to be loss and degradation of habitat on the breeding 
and wintering grounds, resulting from forest succession and land use changes (Dessecker 
and McAuley 2001, Dwyer et al. 1983, Owen et al. 1977, Straw et al. 1994). 

The WV SWAP identifies American woodcock as a Priority 1 species for conservation 
(WVDNR 2015) and the USFS Forest Plan lists it as a “vulnerable” species in the 
Monongahela National Forest (2006). Additionally, American woodcock has been noted as a 
priority for Canaan Valley Refuge in all of its founding documents (USFWS 1979, USFWS 
1994a). Canaan Valley continues to support the largest documented fall migration habitat in 
West Virginia and accounts for the largest percentage of woodcock harvest of any area in the 
state. Management of early successional habitat is necessary to maintain and improve 
habitat for this species for both nesting and migration habitat. 

Woodcock require several different habitat conditions that must be in close proximity to one 
another. Functional foraging habitat for woodcock occurs on moist, rich soil dominated by 
dense shrub cover (75-90%). Young shade intolerant hardwoods and aspen create ideal 
habitat as feeding areas and daytime (diurnal) cover (Kelley and Williamson 2008). Other 
habitats include clearings for courtship (singing grounds), large openings for night roosting, 
and young second growth hardwoods (15-20 years) for nesting and brood-rearing (Kelley and 
Williamson 2008, Sepik et al. 1981; Keppie and Whiting 1994). Recommendations for the 
stabilization of early successional habitat focus on cutting mature forest types that are 
potentially suitable for woodcock habitat as well as allowing non-forested habitat to mature 
into habitat that would support woodcock (Kelley and Williamson 2008). 

The Refuge would work with partners such as the Wildlife Management Institute, universities, 
and the WVDNR to develop early successional habitat research and management 
demonstration areas that include a variety of early successional habitat types as described in 
Objectives 3.1, 3.2 and 3.3. The purpose will be to establish at least one site on the Refuge 
which can demonstrate effective habitat management for priority early successional species 
of concern in BCR 28, such as American woodcock, Eastern towhee, and Canada warbler. 
Several areas are indicated on map B-4 of the CCP for potential demonstration sites where a 
mosaic of plant communities will be managed together to best meet the needs of priority 
early successional migratory birds. The Refuge, in consultation with its partners, would 
establish at least one site for these purposes. If management capability permits, research 
needs develop, partner support is sufficient, and the action does not conflict with the 
objectives for older growth forest management elsewhere in this plan, other demonstration 
sites would be included under this alternative. Management methods within demonstration 
areas may include forest cutting, mowing, grazing, and prescribed fire. Monitoring and 
research would be emphasized to communicate results of management to the public and 
other state and federal agencies. 
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Management Strategies: 

Within 3 years of HMP approval: 

 Develop and implement a specific course of action detailing aspen management 
for successional wildlife habitat with an emphasis on improving breeding and 
foraging habitat for American woodcock, field sparrows, and other migratory birds. 

 Continue to manage beaver populations adjacent to aspen management areas to 
prevent excessive damage. 

 Work with partners to establish early successional management demonstration 
sites which include aspen communities. 

 
Within 3 to 5 years of HMP approval: 

 Identify and designate aspen stands where perpetuation of natural succession to 
forested wetlands would occur. 

 

Throughout the Life of the HMP: 
 Manage up to 5-10 acres of aspen annually through block cutting to promote early 

successional habitat. 
 
Monitoring Elements: 

Continue to:  
▪ Conduct woodcock singing ground surveys to assess performance of managed 

aspen habitats for meeting fundamental objective (Objective 3.1) and to determine 
the need for future management actions. 

▪ Monitor breeding bird response to management using the Knutson Landbird 
Monitoring protocol for breeding landbirds specifically the field sparrow. 

 
Within 3 years of HMP approval: 

▪ Implement the Region 5 forest inventory and monitoring protocol. 

 

Throughout the Life of the HMP: 

 Develop or adapt (from others) monitoring protocol consistent with the furbearer 
management plan to assess beaver activity near regenerating aspen stands. 

 Conduct invasive species surveys. 
 
 
 
 
Objective 3.2 Northern Hardwood Forest – Edge Habitat 

Use accepted silvicultural practices within 757 acres of forest edge areas to create 
openings, promote understory development and develop and sustain breeding and 
foraging habitat for American woodcock, field sparrow and other benefitting species of 
concern.   
 
These forest stands will be managed to provide: 

● woodcock feeding and diurnal habitat that: 
o is within a half mile of a stream, wetland, pond or waterbody 
o include maples,  birch, cherry and ash 
o have ~100-300 stems per acre in the first 5 years of the cut 
o reaches the 0-15 age class 
o eventually has ~10,000 stems per acre 
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● woodcock nesting habitat that has: 
o fertile soils which support an abundance of earthworms 
o ~6,000 stems per acre 
o sapling to small pole sized trees (>4.5 ft tall, with a diameter at breast height 

(DBH) of 6 in or less). 
o post cut age of 15-25 years 
o blocks the size of at least 5 acres 
o interspersion with dense shrub layer 

Rationale 
Northern hardwood forests comprise approximately 6,400 acres on the Refuge, occurring 
primarily on the slopes of Cabin, Brown, and Canaan mountains and along Middle Ridge. 
Shrubland and old field meadows typically surround the forest on the more gentle toe-slopes 
before transitioning to wetland communities. Pockets of less than eight acres of northern 
hardwood forest occur within the toe-slope shrublands and meadows. Together, these forested 
islands account for nearly 500 acres of forested habitat. However, with less than 100 meters 
buffering their edge and interior, they function entirely as edge habitat and provide little benefit 
to forest interior species. 

These pocket-forest areas and a 100 meter-wide band at the edge of the main body of the 
northern hardwood forest are potential sites for early successional habitat conversion. The 100 
meter-wide band of northern hardwood forest would be cut, but limited to protect sensitive plant 
communities and habitat features. Riparian buffers greater than 100 meters on each side of 
water features would be maintained. Rare or sensitive plant communities would be avoided, 
including areas with limestone-influenced soils. The forest gap along Sand Run and upper 
Glade Run is excluded in order to maintain the connectivity between the forests of Middle 
Ridge and Cabin Mountain. Areas would be prioritized based on their proximity to suitable 
breeding, foraging, and migration habitats and to other early successional habitat management 
activities. 

Converting the forest islands and edges to early successional habitat would provide additional 
nesting habitat for priority species of concern such as brown thrasher, eastern towhee, and 
American woodcock. It would also provide post fledging habitat for forest bird species and 
important migration foraging and staging areas. Early successional habitat is important as most 
species, especially migratory birds, associated with this habitat type are declining in the 
northeast (Sauer et al. 2005, Fink et al. 2006, DeGraaf and Yamasaki 2003). Providing 
successional habitat may be especially important on the Refuge as the surrounding landscape 
is predominantly forested. 

With the plan to increase early successional habitat by cutting forest, there would be a loss in 
extent of overall forested habitat and a slight reduction in the extent of forest interior habitat. 
However, we expect there to be minimal loss in habitat quality. The forested islands provide 
poor habitat for both forest interior and early successional species. Cutting along the forest 
edge may improve foraging habitat for forest interior bird species. Forest interior birds utilize 
successional vegetation as post breeding habitat (Chandler 2007, Vitz and Rodewald 2006, 
Vitz and Rodewald 2007, Denmon 1998, Pagen et. al 2000). Increased vegetative structure 
provides cover for inexperienced immature forest birds and more abundant food resources 
(particularly berry producing shrubs). Small patches of early successional habitat are important 
to post- fledgling, forest interior species and these species tend to avoid forest edges. This may 
indicate the potential importance of management to maintain discreet patches of early 
successional habitat in close proximity to forest interior breeding habitat for these species (Vitz 
and Rodewald 2006). Birds using Canaan Valley NWR’s forest interior habitat may benefit from 
regenerating forest adjacent to intact mature forest habitat (Dawson, personal comm. 2007). 
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Management practices to convert forest edge to functional early successional habitat may 
include group selection, clear cuts, or patch cuts of up to 5-15 acres in size. Sepik (1981) 
recommended patch cuts of 4 acres for woodcock management. Depending on deer browse 
impacts, some cuts need to be larger. Cutting cycles and rotations may follow standard 
practices or be experimental to determine successful practices for Canaan Valley. Cutting 
cycles for northeastern woodcock habitat management typically range from 8 to15 years and 
rotations from 20 to 40 years depending on habitat conditions. Canaan Valley NWR’s 
management is expected to fall within these ranges. Some 3-5 acre openings may be 
permanently maintained primarily by mowing and brush clearing using mechanized equipment. 

Management of this habitat would occur in a shifting mosaic of patches across the Refuge as 
we implement decisions to allow fields, shrub, and young forest to transition to forest. Creating 
a series of variable-sized cuts along the forested toe-slopes of the Refuge would allow early 
successional birds access to these newly created habitat types from adjacent suitable habitat 
along the forest-field edge. Because of the adjacent occupied habitat, successional forest edge 
cutting would serve to increase and improve the already existing habitat and ensure a 
continued availability of this habitat over time. Spacing of smaller cuts (0.2 acres or less) may 
be clustered to maintain an adequate level of early successional habitat across the landscape. 
Creation of a mosaic of smaller scattered forest cuts may prevent excessive nest predation 
typically associated with larger and permanently maintained openings (Suarez et al. 1997). 

Due to the potential for Indiana bat use of upland forests in close proximity to wetland and 
riparian corridors the Refuge will inventory proposed management areas for bats prior to 
management actions. We will consult with the Service WVFO closely prior to conducting these 
operations. 

Landbird point counts in regenerating successional habitat would be used to evaluate success 
of management actions for the targeted migratory bird species and fulfilling our objective. 
However, meeting this objective would also depend upon the impact of deer browse on desired 
woody regeneration. Therefore we would also evaluate regeneration success of cut forested 
habitat to determine the impact of white-tailed deer browse and fern encroachment on species 
diversity and succession of woody species. Deer densities on the Refuge appear to be 
reducing forest regeneration. Recent harvest information (2002-2004) indicates that deer 
densities on the Refuge may range between 17 to 30 deer per square mile (USFWS 
unpublished data, Gary Foster personal communication 2006) and a recent forest inventory 
documented a lack of seedling and sapling forest species. A deer density that permits the 
success of successional forest development would be imperative to achieve this objective. 

If woody regeneration success is not achieved (target stem densities, species diversity) or 
desired occupancy of focal migratory bird species is not met, the Refuge will revise the 
management strategies to achieve this objective. This could include working with the WVDNR 
to decrease deer densities on the Refuge and adjacent lands, fencing, and changing the size 
and spacing of cut areas. Target stem densities of regenerating hardwoods in one study were 
documented for northern hardwood forests as ranging from 91 to 297 stems per acre from 1 to 
five years following a cut (Martin and Hornbeck 1989). Stem density, regenerating species 
diversity, presence and abundance of invasive species, and habitat use by targeted focal 
species would be used to evaluate the success of this objective. 

Refer to rationale under Objective 3.1 for additional information on the importance of early 
successional habitat and demonstration site development. 
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Management Strategies: 

Within 3 years of HMP approval: 

 Develop and implement specific techniques to promote early successional forests 
for transitional hardwood forest communities. 

 Use silvicultural practices to create openings, promote understory development, 
and sustain early successional habitat for American woodcock, Eastern towhee, 
and other early successional species. Generally, use group selection, or patch 
cuts of up to 5 acres in size. Cutting cycles would be approximately 10-15 years 
on a 15-20 year rotation. 
 

Within 3 to 5 years of HMP approval: 

 Work with partners to establish early successional management demonstration 
sites, as described in the rationale for Objective 3.2, which include even aged 
stand management of forest edges. 

 
Throughout the Life of the HMP: 

 Manage 10-15 acres of northern hardwood forest edge habitat annually to promote 
early successional habitat. Areas will be surveyed prior to cutting for presence of 
Indiana bats. 

 
Monitoring Elements: 

Continue to: 

 Conduct woodcock singing ground surveys to assess performance of managed 
aspen habitats for meeting fundamental objective (Objective 3.2) and to determine 
the need for future management actions. 

 Monitor breeding bird response to management using the Knutson Landbird 
Monitoring protocol for breeding landbirds, especially field sparrows, to assess 
performance of managed successional hardwood forests for meeting Objective 3.2 
and to determine need for further management (set-back maintenance, selective 
thinning-out of tall tree species). 

 

Within 3 years of HMP approval: 

 Develop and implement a monitoring plan to evaluate regeneration success 
relative to deer browse impacts (i.e. deer pellet survey and/or forest monitoring 
protocol). 

 Implement the Region 5 forest inventory and monitoring protocol to help assess 
forest conditions and fern encroachment. 

 
Throughout the Life of the HMP: 

 Conduct invasive species surveys. 
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Objective 3.3 Shrubland and Old Field 
Manage 2,188 acres of shrubland and old field by maintaining 853 acres of upland shrub, 
allowing natural succession to occur on 1292 acres of old fields and by converting 43 
acres of grasslands to shrubland.  Shrub communities will be 2-10 feet tall interspersed 
with herbaceous openings and include a variety of shrub species to benefit American 
woodcock, field sparrow and other benefiting species of concern. 
 
These shrublands and old fields will be managed to provide: 

● shrub cover of 50-70% and shrub heights < 1.5 m 
● grassy herbaceous cover of 50-90%  and herbaceous cover height 16-32 cm 
● shrub and old field habitats should be within 60 m of each other. 

 

Rationale 
Due to the loss of early successional habitat, shrub-dependent species are a declining bird 
group. The PIF Continental Plan specifically recommends the management and protection of 
shrub habitat to help reverse declines of priority bird species (Rich, T.D. et al. 2004). This 
habitat type is also given a high conservation priority in the PIF Physiographic Area 12 plan 
(PIF 2003). In particular the plan notes the importance of high elevation areas where naturally 
occurring shrub communities support some of the most imperiled migratory birds of this 
habitat group. Shrub and old field habitats are also important for migrating land birds and 
raptors, many of which are species of conservation concern from the Northern Forest and 
Eastern Biomes (Rich, T.D. et al. 2004). Management actions for shrub habitat, even on 
smaller tracts, can be effective because shrub dependent birds are not typically sensitive to 
habitat patch size and many will use small patches of shrub habitat (Watts 2000). 

Shrub habitat comprised of various shrub species, or a diverse mix of young trees, provides 
an abundance of insect food for breeding birds which need to consume large amounts of 
protein for reproduction and feeding young. Many shrub species, like alder, bear fruit in the fall 
which help boost the fat reserves for migrating or over-wintering birds. The structural density 
in this habitat type provides cover from predators and shelter from harsh weather. Shrubby, 
early successional patches in close proximity to interior forest breeding territories are 
important for survival of fledgling forest birds, which feed on the abundant food sources in 
relative safety from predators in the dense foliage. 

Planting alder may increase the amount of manageable alder habitat for woodcock in locations 
where soils are not saturated. These non-saturated areas provide suitable habitat for large 
numbers of earthworms, which are an important food source for woodcock. Alder in Canaan 
Valley currently grows mainly along flood plains of larger streams such as the Blackwater, 
North Branch, Little Blackwater, and Glade Run. Soil saturation is usually high in these sites 
with seasonal periods of flooding. Wet saturated soils are considered to be less functional as 
foraging areas for woodcock because of the low density of earthworms and higher density of 
herbaceous understory vegetation (Sepik et al. 1981, Weik pers. comm. 2006). Propagation 
and planting of alder in drier sites adjacent to breeding and cover sites, although labor 
intensive, is an option to provide higher quality foraging habitat in alder cover. The Refuge 
currently has an agreement with NRCS to propagate alder for this purpose. Sites for cutting 
alder will be evaluated prior to cutting in order to assess soil saturation and occurrence of 
other resources of concern. Typically we expect to inventory alder communities to identify 
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drier alder sites for management which will be cut by hand crews or other mechanized 
equipment. Size of the cut will depend primarily on hydrology and locations of plant 
communities of concern. 

Old field habitat occurs as abandoned pasture or hay fields typically interspersed with 
hawthorn, spirea, St. John’s wort and other shrubby species. Some areas on the Refuge 
appear to be slowly reverting to more woody species while others appear to be in a long term 
early successional/old field state. In a comparison of Canaan Valley habitats between 1975 
and 1997, Fortney notes a slow shift from grass dominated habitat to shrub and young forest 
stands. 

Similarly, the rate of early transitional forest types apparently slowed during the same period 
(Fortney 1997). Density of grasses and bracken ferns as well as distance from seed tree 
sources and extensive deer browse pressure may explain the long term maintenance of this 
community type in Canaan Valley (Fortney and Rentch 2003). Nonetheless, the persistence of 
this open habitat interspersed with hawthorn and shrub thickets provides important habitat for 
a variety of breeding and migratory birds including field sparrow and northern harrier. 

American woodcock favor woody succession habitats on moist soils where worms are 
abundant and use the shrubby forest floor for nest sites. Because of the high moisture 
content, these areas tend to be composed of woody vegetation in either shrubs or young tree 
species or both. Woodcock also need more open, short-grass habitat for singing and display 
territory during the breeding season, so shrublands in close proximity to short grasslands are 
ideal.  Eastern towhee and brown thrasher prefer drier shrubby habitats such as those 
typically found along forest and field edges where vegetative growth is more complex and 
offers a variety of fruits, nuts, and insects among the leaf litter. Field sparrows favor old 
field/forest edges where woody encroachment, tall forbs, and shrubs are well-represented in 
an otherwise open habitat, and where they can quickly flee for cover in the adjacent forest. 
This scenario is frequently found in landscapes containing a mosaic mix of field and forest or 
in regenerating cut-over areas. Allowing old fields to develop into shrubby successional 
habitat is recommended as a management technique by the Woodcock Task Force (Kelly and 
Williamson 2008). 

Dense hawthorns are important foraging areas for woodcock and are difficult to maintain 
utilizing mechanized equipment. Under this objective the Refuge would consider the use of 
prescribed flash grazing, briefly grazing a pasture with many livestock, within the research 
demonstration areas to reduce herbaceous and woody vegetation, particularly under 
hawthorn savannah habitats. Animals used for this purpose would be carefully managed to 
ensure stocking and duration meet habitat management goals of vegetation control. Once 
these goals are met, animals would be removed from the area. Should the Refuge decide to 
use prescribed grazing, we would use the early successional demonstration areas as the 
evaluation site and we would develop a monitoring plan for vegetation response (both native 
and invasive species) as well as for wildlife response for targeted focal species. Before we 
employ prescribed grazing as a management tool we will need to write a compatibility 
determination for this use to ensure that grazing will not detract from the purposes for which 
the Refuge was established or the mission of the Service. 

Protection and management of these habitats would provide benefits to a diversity of 
other migratory birds and state species of concern. Both alder flycatcher and swamp 
sparrow are state species of concern that heavily utilize the shrub thicket habitats on the 
Refuge. Invertebrate species of concern such as Atlantis fritillary and Harris’ checkerspot 
utilize flowering plants in old field habitats for nectar sources such as ox-eye daisy, 
hawkweeds, milkweeds, and spirea (Allen 1997). Maintaining these shrub and old field 
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communities will ensure that the Refuge not only supports migratory bird species of 
concern on a regional context but also maintains local populations of state species of 
concern. 

 

Refer to rationale under Objective 3.1 for importance of early successional habitat 
and demonstration site development. 

 

Management Strategies: 

Within 3 years of HMP approval: 

 Develop and implement a shrub and old field habitat management effort as part of 
the overall HMP. 

 Establish at least one demonstration area, easily accessible and visible from public 
access roads or trails, to demonstrate early successional management techniques 
and wildlife habitat response, as described in the rationale for Objective 3.1. 

 Allow succession to occur on 216 acres of managed grassland and 2,482 acres of 
old field habitat to maintain and increase shrubland habitat. 

 Identify and prioritize suitable locations for alder planting, conduct experimental 
plantings and monitor results. 

 
Within 5 to 10 years of HMP approval: 

 Identify locations where alder communities occur in unsaturated and drier soils, 
and prioritize and conduct experimental cutting for alder regeneration. Alder 
rotations would be approximately 20 years. 

 
Throughout the Life of the HMP: 

 Reduce monocultures of spirea, to maintain singing ground habitat for American 
woodcock. 

 Work with WVDNR through MOU to develop best suited scenarios for prescribed 
grazing.  Implement fencing, water and locations or prescription.  Protocol for this 
application will be evaluated in the AHWP each year. 

 

Monitoring Elements: 

Continue to:  

 Conduct woodcock singing ground surveys to assess performance of managed 
aspen habitats for meeting fundamental objective (Objective 3.3) and to determine 
the need for future management actions. 

 Monitor breeding bird response to management using the Knutson Landbird 
Monitoring protocol for breeding landbirds, especially field sparrows, to assess 
performance of managed shrub and old field habitats for meeting the fundamental 
objective above and to determine the need for further management (set-back 
maintenance, selective thinning-out of tall tree species). 

 

Throughout the Life of the HMP: 

 Conduct invasive species surveys. 
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Objective 3.4 Managed Grasslands 

Manage 453 acres of grassland habitat in fields no less than 50 acres by maintaining 
suitable herbaceous ground cover, bare ground coverage, vegetation height, grass-forb 
ratios and limiting invasive plant establishment to maximize breeding and migration 
habitat for Henslow’s sparrow, bobolink, and other benefitting grassland species of 
concern. 
 
These grasslands will be managed to provide: 

● tall, dense grass 
● a well-developed litter layer 
● presence of standing dead vegetation used as song perches 
● sparse woody vegetation 
● large patch size (most research recommend a minimum patch size > 75-100 acres, 

but we will manage for at least 50 acres) 
● a mix of grass and forb species 

Rationale 

Birds depending on early successional habitats such as grasslands are one of the fastest 
declining bird groups because of habitat loss and changes in farming practices. Grasshopper 
sparrows, for example, have declined at a rate of 3.6% per year across the U.S. from 1966 
to 1994 and declined 5.4% per year in the northeast between 1966 and 2007 (Sauer et al. 
1995, Sauer et al. 2007). Habitat loss, conversion of pasture to intensive row crops, 
increased frequency of mowing, and lack of fire are cited as the causes of population 
declines of this and other grassland-dependent species (Vickery 1996). Development and 
fragmentation of grasslands has continued in Canaan Valley reducing available nesting and 
migration habitat outside of Refuge ownership. 

Grassland habitat is considered a moderate to low priority at the BCR and physiographic 
area scale but is a declining habitat type in West Virginia (PIF 2003, WVDNR 2006). The 
physiographic plan specifically mentions the importance of maintaining early successional 
habitats within the larger forested landscape and notes that maintaining land currently in 
grassland habitat will contribute to conservation objectives for these species throughout the 
Northeast (PIF 2003). 

The Refuge does have the potential acreage to help sustain local populations of some 
declining obligate grassland species. Many grassland birds breeding on the Refuge such as 
grasshopper sparrow, savannah sparrow, and eastern meadowlark require at least 20 acres 
of contiguous grassland habitat (Jones and Vickery 1997). Breeding grassland birds were 
found to respond more to vegetative structure and vertical diversity than to field size on the 
Refuge indicating that existing grassland acreage supports functional obligate grassland 
breeding bird populations (Warren 2001). Continued maintenance of intact functional 
grasslands to local and regional grassland bird species conservation and provides areas 
where nesting is not disrupted by mowing, haying, or grazing activities. 

The use of grasslands by species like grasshopper sparrow, savannah sparrow, Henslow’s 
sparrow, bobolink, and Eastern meadowlark adds to the avian diversity of the Refuge. 
Additionally, four grassland birds listed as priority 1 and 2 species by the WVDNR use Refuge 
grasslands as breeding or migration habitat thereby contributing to the state conservation of 
these species (WVDNR 2015). Research conducted by the Service at 13 National Wildlife 
Refuges in Region 5 from 2001 to 2003 found Canaan Valley’s breeding obligate grassland 
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bird population to be one of the more diverse in the study.  Additionally density of breeding 
grassland birds at Canaan ranked 5th out of the 13 refuges in the study (Runge et al. 2004). 

The highest density of obligate grassland breeding birds averaged over three years of a 
regional grassland bird study (2001-2003) and three years of a productivity study (2002-2004) 
was 0.27 per acre (0.7 /hectare) for the two refuge grassland study sites. Savannah sparrows 
had the highest density of the four grassland obligate species found. Grasshopper sparrows 
have shown a positive trend following a prescribed burn on the Beall Tract and recent banding 
operations have documented site fidelity to this field for this species (USFS data unpublished). 
Applying these density estimates across all Refuge fields managed for breeding obligate 
grassland birds, we can determine if management actions are meeting targeted occupancy 
and density measures. We can use the data to refine objectives in the future and determine if 
the desired field characteristics are correct for achieving the fundamental objective. 

An additional measure to ensure the Refuge is meeting this objective is to repeat productivity 
monitoring of grassland nesting species to ensure nest success meets or exceeds previous 
documented figures. Nest success is the percent of nests that fledge at least one offspring. 
Overall nest success of grassland species on the Refuge was 63.7% during a 2002-2004 
study. Periodic nest monitoring can help determine the effectiveness of Refuge management 
actions. This will be particularly important as increasing amounts of suitable grassland nesting 
habitat adjacent to the Refuge are either developed or fall out of active grassland 
management (hay production and grazing). Since the grassland bird productivity research 
was conducted, over 133 acres of private grassland habitat have been developed in Canaan 
Valley. These areas may affect productivity on Refuge grasslands by increasing competition 
for nesting and foraging habitat, decreasing the amount of post-fledging dispersal habitat 
available, and possibly increasing predation through alteration of habitat (home development 
increasing predator base and  predator movement corridors). 

The Refuge determines if continued grassland management is an important contribution to the 
Refuge’s biological resources by reviewing the nest success, relative abundance, contribution 
to local biological diversity, and peripheral benefits to other species of grassland birds. If future 
research determines that factors such as nest success or abundance are below levels which 
warrant continued active management for grassland obligate nesting species, the 
management regime may change to provide benefits to migrating landbirds, raptors, and small 
mammal using these fields. 

The use of managed grasslands by migrating birds has not been well documented at the 
Refuge. It is suspected that rank grassland habitat is important for a variety of land birds 
moving through the area, especially for sparrow species. However, open grasslands are also 
important foraging areas for raptors such as northern harrier (state conservation priority), and 
rough- legged hawk. Northern harriers concentrate in Canaan Valley in the fall and spring, and 
have also been documented in June; however only one nesting record exists for this species 
in Canaan Valley from 1964. Rough-legged hawks winter in the valley and forage in Refuge 
grasslands. Another objective will be to provide forage and cover from August through 
February) for migrating land bird and raptor species including northern harrier, and rough 
legged hawk. Other priority species benefiting from grassland management include Henslow’s 
sparrow, northern harrier, pink-edged sulfur, Harris’ checkerspot, and Atlantis fritillary. 

Management Strategies: 

Within 3 years of HMP approval: 

 Develop and implement techniques to improve grassland habitat for nesting 
and migratory bird species. 
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Within 3 to 5 years of HMP approval: 
 Remove trees and fences which cause fragmentation and edge effects and 

consolidate adjacent fields separated by these edge-forming features into larger 
units to increase the percentage of effective interior habitat. 

 Work with partners to establish early successional management demonstration 
sites which include grassland habitat. 

 
Within 10 to 15 years of HMP approval: 

 Work with private landowners and partners to encourage late haying and mowing 
of grasslands adjacent to Refuge property. 

 Work with private landowners to develop conservation easements and other land 
protection incentives to maintain grassland habitat in the surrounding area. 

 
Throughout the Life of the HMP: 

 Set back succession by a combination of mowing, haying, or burning on a three-
year cycle or as needed to reduce woody encroachment on 315 acres (Beall north, 
Beall south, Cooper, Harper, Freeland, and Orders tracts) of grassland focused on 
breeding areas for grassland obligate bird species. Some fields require shorter 
rotations where soil moisture and proximity to colonizing tree and shrub species 
promotes competition with desired grasses and forbs. Maintaining rotations will 
ensure that standing vegetation is retained in some fields for migration habitat. 

 Adjust grassland management strategies and refine the evaluation factors of the 
objective based on monitoring data analysis. 

 
Monitoring Elements: 

Continue to: 
▪ Monitor breeding bird response to management using the Knutson Landbird 

Monitoring protocol and/or the Regional Grassland Bird Study protocol for breeding 
landbirds, especially bobolinks and Henlow’s sparrows, to assess performance of 
managed shrub and old field habitats for meeting the fundamental objective above 
and to determine the need for further management (set-back maintenance, 
selective thinning-out of tall tree species). 

 
Within 3 to 5 years of HMP approval: 

 Assess the use and evaluate the importance of managed grasslands to migrating 
landbirds and raptors. 

 
Throughout the Life of the HMP: 

 Evaluate achievement of the fundamental objective (measure abundance, relative 
abundance, and density on selected fields annually throughout the life of the HMP) 
by conducting point counts established in grasslands for surveys during the 
breeding season (late May through June).  

 Evaluate quality of grasslands for grassland birds by conducting periodic 
vegetation surveys (height, grass-forb ratio, and percent bare ground) during the 
breeding season at bird survey locations. If grassland bird density or percent 
occupancy falls, and grass height, grass-forb ratio and percent bare ground are 
contributing factors, then the grassland management regime will be reevaluated. 

 Conduct invasive species surveys. 
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5.1 Background 

The history of the Canaan Valley landscape is important in guiding land management decisions. 
By embracing a historical perspective, managers gain insights into the inherent variability in 
ecological processes and ecosystem responses over time. This allows the informed 
development of conservation strategies across the landscape so management can occur while 
ensuring biological diversity and ecological integrity are preserved. 

Habitat management prescriptions are designed for various purposes: some are designed to 
benefit species with specific habitat requirements, while others focus primarily on protection and 
monitoring. Prescriptions vary in time-frame and intensity, depending on the habitat involved.  
Managing habitats like forests and natural wetlands is often long term and low intensity, such as 
planting to create a desired future species composition. Whereas managing grasslands and 
early successional habitat management shows results after a few short years of intense activity 
like burning or clearcutting. All management projects require monitoring, adaptation, and 
patience. 

The Refuge developed a set of habitat-based goals and objectives through its CCP process and 
those were adopted into this HMP (See Chapter 4). Chapter 5 outlines a set of prescriptions, or 
management practices, designed to implement the goals, objectives and strategies identified in 
Chapter 4. These general prescriptions will be used to develop specific management 
prescriptions for selected treatment areas for yearly Annual Habitat Work Plans (AHWP). 
Specific and detailed management for the Blackwater Research Natural Area (RNA) is included 
in this Chapter as well. 

Currently the Refuge is collecting data to help develop detailed prescriptions for each 
management action area within yet management unit.  At this time forest inventory, invasive 
species surveys and ecological site descriptions (ESDs) are being completed to aid in this 
process.  Because of this lack of information, many prescriptions will be developed during the 
yearly annual habitat work planning process. Within each AHWP, entire or partial treatment 
areas will be delineated for yearly management efforts. Until then the Refuge has compiled a list 
of potential prescriptions that may be used in future management (see Appendix C). 

For example, the Refuge is working with NRCS to develop ESDs to provide a consistent 
framework for classifying and describing soils and vegetation.  From the soil and vegetation data 
that is gathered land units that share similar capabilities will be delineated.  The ESD reports will 
provide detailed information about a particular kind of land or distinctive Ecological Site.  ESDs 
will provide the Refuge with the information needed for evaluating areas of land for management.  
In particular, at Canaan Valley these ESDs will assist in determining where conifer restoration 
will take place.  Red spruce, Canaan fir and Eastern hemlock are important components to this 
ecosystem.  Knowing where they once occupied the landscape will give managers insight to 
where they should concentrate planting and restoration efforts. 

The refuge will select from a suite of management strategies and prescriptions to achieve its 
management objectives. The selection of a specific management tool depends on the 
characteristics of the unit, how the unit biologically changes through time, weather, funding, and 
equipment availability. The prescriptions will reflect the current condition of units and current 
management capacity. As habitats and priorities evolve through the 15-year lifetime of this plan, 
other prescriptions may be selected from Appendix C as well. 
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5.2 Management Units 

It is difficult from a practical on-the-ground management standpoint to refer to and prescribe 
management for the entire Refuge.  Therefore, the Refuge was divided into management units 
based on geographical location, ecologically recognizable features, roads, trails, streams and 
other features. These boundaries are administrative tools to aid managers in planning, record 
keeping and logistics. Thirteen management units were created ranging in size from the smallest 
at 209 acres (Headquarters Unit) to as much as 3,567 acres (Middle Ridge - Glade Run Unit) 
(see Table 4). Figure 3 shows the location of the 13 management units. As new lands are 
acquired, existing management units will be expanded or new management units will be 
designated.  Further discussion in the HMP outlines the expected habitat management actions 
areas and management prescriptions to be employed in each unit. 

 

Table 4. Acreage of Canaan Valley NWR management units. 

 

Management Unit Unit Acres 

Big Cove Unit 412 

Blackwater Research Natural Area (RNA) 761 

Blackwater Unit 1403 

Brown Mountain Unit 679 

Cabin Mountain Unit 2634 

Canaan Mountain Unit 746 

Central Unit 660 

Cortland Unit 1354 

Freeland Unit 1116 

Headquarters Unit 209 

Idleman’s Unit 983 

Middle Ridge - Glade Run Unit 3567 

North Unit 2109 

Total Acreage: 

*actual refuge acreage is 16558 (Difference 
in acres is due to GIS errors) 

 
16633* 
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Figure 3. Canaan Valley National Wildlife Refuge management units. 
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5.3 Habitat Management Action Areas 

In the Refuge CCP, habitats are categorized into three general habitat types --Wetlands, Upland 
Forests and Early Successional Habitats. Each of these habitats was developed into goals 
representing a group of habitats associated with the Refuge’s focal species (Table 2). 
These associated habitats form the habitat objectives for the Refuge (Table 5). Since the CCP 

was finalized in 2011 there have been a few changes to the habitat management actions and their 

acreages due to better mapping information for some of the habitats. These changes are reflected 

in this HMP. 

To facilitate management planning and prescription development across the Refuge, the habitats 
in the CCP objectives are condensed into habitat management action areas (Table 5). Habitat 
management action areas are ecologically significant, large-scale activity and/or vegetation-
related classifications that can stretch across the entire Refuge (see Figure 4). The objectives 
will be managed by Refuge Staff according to what kind of habitat management action they are 
in. For example, the habitat management action “northern hardwood forest management” refers 
to all northern hardwood forest-related habitats and other habitats that will be converted to the 
northern hardwood forest vegetation type on the Refuge. It includes the objectives, or different 
associated habitats found in chapter 4, for northern hardwood forests. These objectives then 
correspond to focal species that the Refuge is trying to preserve or benefit. 

The management strategies, and subsequent prescriptions, corresponding to a habitat 
management action areas attempt to meet the suite of habitat objectives identified for each 
habitat management action area. Within this HMP, one or more treatment areas may be 
delineated within a habitat management action area. Prescriptions, outlined below, will take 
place in these specific treatment areas for a particular management action area. Within a 
management unit, habitat management action areas will largely occur at the project scale.  
These projects will vary in spatial scale, but will have common goals within the management 
habitat actions.  

The largest habitat management action areas are riparian forestation with 4,233 acres and 
northern hardwood forest with 4,176 acres (Table 6). Wetland maintenance and shrubland and 
old field will each be managed in 2,472 acres and 2,199 acres respectfully. Conifer restoration 
includes 1,431 acres and aspen with 935 acres. The smallest habitat management types are 
early successional with 758 acres and grasslands with 441 acres. Table 7 shows the number of 
acres of each habitat management action within each management unit. Detailed management 
prescriptions have been developed for each management unit by habitat management action 
(see section 5.6). 
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Table 5. Canaan Valley National Wildlife Refuge habitat goals, objectives and corresponding 
habitat management actions. 

Goals Objectives and Sub-objectives Habitat Management Actions 

1. Wetlands 

1.1 Forested, Shrub and Herbaceous 
Wetlands and Open Water 

Conifer Restoration, Riparian Forestation, 
Shrubland and Old Field Management, 
Wetland Maintenance, Streams and Rivers 
Management 

1.2  Forested Wetlands Conifer Restoration 

1.3  Shrub and Herbaceous Wetlands 
Shrubland and Old Field Management, 
Wetland Maintenance 

1.4  Open Water / Aquatic Habitats 
Wetland Maintenance,  

Streams and Rivers Management 

1.4a Rivers and Streams 
Wetland Maintenance,  

Streams and Rivers Management 

1.4b Beaver Pond Complexes 
Wetland Maintenance, 

 Streams and Rivers Management 

2. Upland Forests 

2.1   Northern Hardwood Forest Northern Hardwood Forest Management 

2.1a Unfragmented Northern 
Hardwood Forest 

Northern Hardwood Forest Management 

2.1b  Northern Hardwood Forest 
Composition and Structure 

Northern Hardwood Forest Management 

2.1c  Mature Northern Hardwood 
Forest 

Northern Hardwood Forest Management 

2.2   Conifer (Spruce) Forest Conifer Restoration 

2.2a  Mature Conifer (Spruce)/Mixed 
Forest 

Conifer Restoration 

2.2b  Conifer (Spruce) / Mixed Forest 
(composition and connectivity) 

Conifer Restoration 

3. Early 
Successional 

3.1  Forested Wetland (Aspen 
Woodlands) 

Aspen Management 

3.2 Northern Hardwood Forest – 
Edge 

Early Successional Forest Management 

3.3  Shrubland and Old Field Shrubland and Old Field Management 

3.4  Managed Grasslands Grassland Management 
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Table 6. Acreage or miles of Canaan Valley NWR habitat management action areas. 

Habitat Management 
Actions 

Acres Miles 

Conifer Restoration 1,413  

Northern Hardwood Forest 4,176  

Riparian Forestation 4,233  

Shrubland and Old Field 2,199  

Early Successional 758  

Aspen 935  

Managed Grasslands 441  

Wetland Maintenance 2,472  

Streams and Rivers  55 

Total 16,627 55 
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Figure 4. Canaan Valley National Wildlife Refuge proposed habitat management action areas. 
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Table 7. Canaan Valley NWR habitat management actions in acres by management unit. 

Habitat Management 
Action Areas 

Management Units Goal Acreage 

Conifer Restoration Big Cove 
Cabin Mountain  
North 
Brown Mountain  
Canaan Mountain  
Blackwater  
Cortland  
Freeland  
Idleman’s 

Total 

33.84 acres 
131.26 acres 

2.31 acres 
22.43 acres 

193.69 acres 
125.64 acres 
296.96 acres 
135.34 acres 
462.24 acres 

1403.71 acres 

Northern Hardwood Forest 
Management 

Big Cove 
Cabin Mountain 
Middle Ridge/GladeRun  
North 
Brown Mountain  
Canaan Mountain  
Blackwater  
Central 
Cortland  
Freeland 
Idleman’s 

Total 

18.35 acres 
1732.54 acres 
1156.67 acres 

2.32 acres 
402.67 acres 
315.81 acres 

4.07 acres 
159.92 acres 

0.02 acres 
7.39 acres 

365.07 acres 

4164.83 acres 

Riparian Forestation Big Cove 
Cabin Mountain 
Middle Ridge/Glade Run  
North 
Brown Mountain  
Canaan Mountain  
Blackwater  
Blackwater RNA  
Central 
Cortland  
Freeland  
Headquarters  
Idleman’s 

Total 

249.58 acres 
349.85 acres 
917.07 acres 

790.9 acres 
39.99 acres 
66.74 acres 

629.40 acres 
247.55 acres 

99.18 acres 
342.33 acres 
314.42 acres 

55.00 acres 
111.64 acres 

4213.65 acres 

Shrubland and Old Field 
Management 

Big Cove 
Cabin Mountain 
Middle Ridge/Glade Run  
North 
Brown Mountain  
Canaan Mountain  
Blackwater  
Blackwater RNA  
Central 
Cortland  
Freeland  
Headquarters  
Idleman’s 

Total 

5.59 acres 
227.26 acres 
646.40 acres 
136.55 acres 
118.34 acres 

76.74 acres 
132.37 acres 

0.12 acres 
83.19 acres 

338.69 acres 
342.61 acres 

65.15 acres 
22.13 acres 

2195.14 acres 
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Habitat Management 
Action Areas 

Management Units Goal Acreage 

Early Successional Forest 
Management 

Cabin Mountain 
Middle Ridge/Glade Run  
North 
Brown Mountain  
Canaan Mountain  
Blackwater  
Central 
Cortland  
Freeland  
Idleman’s 

Total 

115.73 acres 
308.21 acres 

1.79 acres 
86.02 acres 
35.14 acres 
2.05 acres 

57.84 acres 
95.49 acres 
39.24 acres 
15.40 acres 

756.91 acres 

Aspen Management Cabin Mountain 
Middle Ridge/Glade Run  
North 
Brown Mountain  
Canaan Mountain  
Blackwater  
Blackwater RNA  
Cortland  
Freeland 

Total 

55.52 acres 
356.27 acres 
234.43 acres  
     3.0 acres 

9.83 acres 
231.78 acres 

0.56 acres 
0.62 acres 

41.31 acres 

933.32 acres 

Grassland Management Canaan Mountain  
Central 
Cortland  
Freeland 

Total 

13.2 acres 
213.72 acres 
137.75 acres 

88.52 acres 

453.19 acres 

Wetland Maintenance Big Cove 
Cabin Mountain 
Middle Ridge/Glade Run 
North 
Brown Mountain  
Canaan Mountain 
Blackwater  
Blackwater RNA  
Central 
Cortland  
Freeland  
Headquarters  
Idleman’s 

Total 

101.37 acres 
22.71 acres 

178.06 acres 
939.8 acres 
6.82 acres 

39.42 acres 
274.8 acres 

512.85 acres 
42.04 acres 

124.37 acres 
138.43 acres 

84.58 acres 
2.43 acres 

2467.68 acres 

 Total Acreage (*Difference in 
total acres due to GIS error) 16588.43 acres* 
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5.4 Experimental Habitat Prescriptions 

Refuge managers will adhere to 601 FW 3 Biological Integrity, Diversity, and Environmental 
Health (BIDEH) policy.  This policy guides refuge managers to achieve refuge purpose(s) and 
System mission.  This will be used to analyze Canaan Valley NWR and recommend the best 
management direction to prevent further degradation of environmental conditions; and where 
appropriate and in concert with refuge purposes and System mission, restore lost or severely 
degraded components.  

Experimenting and adapting is the key to a successful habitat management program.  While 
some information is available from previous management and research, there are many times 
when information is not available.  Sometimes strategies and/or prescriptions will not work or 
management on a particular area or species has not been attempted yet.  This is the case for 
some habitats on the Refuge.  Therefore, managers will try experimental strategies and 
prescriptions to determine the best possible action for continued successful management in the 
future.  Below are the experimental strategies and prescriptions that will be implemented on the 
Refuge. 

Spiraea Management 

To determine what the best techniques are for managing and controlling monocultures of 
Spiraea alba, managers will be using experimental treatments including mowing, disking and 
grazing (see Appendix D for details on these treatments). The Refuge has developed a 
prescribed grazing compatibility determination in conjunction with this HMP (see Appendix D).  
Prescribed grazing was listed as a strategy in the CCP to help manage old field and shrubland 
habitats. This technique will be used experimentally in upland areas, sometimes in combination 
with other management techniques like mowing and disking.  Controlling spiraea will be done in 
many habitat management action areas for many reasons including site prep for tree plantings 
and creating a more diverse shrubland community.  Once managers have had time to monitor 
and analyze the results of these combinations of techniques, they will begin to implement those 
that will give them the best management and control.  

Quaking Aspen Management 

Quaking aspen management on the Refuge as consisted of cutting five to 10 acres every year in 
places where it is too wet to commercially cut.  In doing so a contractor is hired to cut and leave 
the trees lay.  While doing this for the last few years managers are observing that regeneration 
response is variable.  Managers lack critical information for quaking aspen management 
including a site index.  In combination with the forest inventory protocol, ages for aspen stands 
will be collected and a site index will be determined.  This will tell managers when a site should 
be cut instead of basing decisions solely on diameter of the trees, which has been used in the 
past. 

Conifer Release 

In additions to planting conifers to restore them, managers will be collecting information through 
the forest inventory process to identify locations of natural conifer regeneration.  In these areas, 
hardwoods are in the overstory and are impeding the release of the conifers into the canopy.  To 
speed up the successional process, managers will be experimenting with different girdling 
methods (cutting and/or herbicide) to determine which ones will release conifers more effectively 
and quickly.  In addition, the amount of canopy release is not yet known.  Studies are occurring 
on the refuge and on partner properties to determine the level of release needed so that 
managers do not have to come back to an area to retreat.   
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Deer Exclosures 

There are currently three large deer exclosures on the Refuge; one south of the maintenance 
shop, another east of Freeland Boardwalk and the last one east of Freeland Run.  All of these 
exclosures contain Canaan fir which are either natural and/or planted.  There are many small 
fence exclosures that contain fir as well in the areas near the large exclosures near Freeland 
Run and boardwalk.   

The goal of the exclosures is to keep deer from browsing the Canaan fir.  They have also help to 
keep deer from browsing other native plants including many rare flowers.  Vegetation surveys 
have been conducted in at least two of the exclosures.  Data from the exclosures will help 
managers to determine the levels of deer browse.  When work begins with the WV DNR to 
develop management strategies for deer populations in the valley, this information will be very 
important.   

Exclosures maybe experimentally used for other habitats as well.  Managers are considering 
erecting exclosures in early successional clearcuts to see what the impacts are after cutting by 
deer.  This will help managers determine if cuts should be modified to limit deer impacts.  This 
could be increasing the size of the cuts or leaving more debris to deter deer. 

 

5.5 General Prescriptions for all Management Units 
 

The following general prescriptions are those that may be used across the entire refuge.  
They are based on the management strategies in Chapter 4. Each management unit has 
unique traits that will be evaluated at the time of implementation. Desired conditions and more 
specific and detailed prescriptions will be developed for each habitat management action after 
an inventory and evaluation is completed and prior to initiation of management efforts.  These 
habitat management actions were developed in correlation with the needs of the specific 
species that we will be managing for.  Table 35 in Appendix 1 details the priority habitats of 
concern, the associated focal species and their unique habitat requires.  This was used to 
develop some of the objectives and strategies found in Chapter 4 as well as proposed 
management prescriptions in this chapter. 

The following general prescriptions may be implemented within any of the refuge’s habitat 
management action areas or management units as deemed necessary or valuable for 
reaching a desired habitat condition. 

General prescriptions, for use in any habitat management action area or management 
unit, include the following: 

Wildlife Management: 

 Work with the State of West Virginia Division of Natural Resources to increase deer 
harvest in areas of high deer browse so that one extra antlerless deer can be taken per 
year. 

 Use deer exclosures and/or seedling “cribs”, “cages” or tree tubes in areas where deer 

browse pressure is high. 

 Trap and remove beaver to prevent beaver impacts to riparian and wetland conifer and 
aspen communities during anytime of the year, but preferably during the beaver 
trapping season (~November to end of March). 

 Implement conservation strategies for Indiana and northern long-eared bats before 

forest management takes place. 
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Invasive Management 

 Locate and map all invasive species on the refuge with the help of volunteers 

using Collector software. 

 Treat invasive species to eradicate new populations and slow the spread of those 

already established (mechanical and/or chemical treatments). 

 Research, analyze and implement safest methods for controlling balsam and hemlock 

woolly adelgid. 

 

Restoration of trails, roads and rail grades 

 Reclaim existing railroad grades that have altered natural hydrologic processes. 

 Reclaim old logging roads by recontouring roadbeds, restoring hydrology and planting 
100 to 200 trees per acre of native species including, but not limited to, sugar maple, 
yellow birch, black cherry, and serviceberry from local seed sources when possible. 

 

Rare Plants 

 In areas designated for mechanical or chemical treatments, inspect for rare plants or 
endangered and threatened species prior to starting management efforts. Mark and 
buffer sensitive areas or plants to limit disturbance. 

 

Vegetation Management 

 Work with partners to establish early successional management demonstration sites, 

which include grassland, young forest and shrubland habitats. 

 Work with partners to identify local seed sources, and if needed, propagate local 
genotypes of native species, to provide sufficient stock for restoration. 

 

Cull and Coarse Woody Debris Management 

 Maintain culls (undesirable trees) and snags (standing dead or dying tree) to provide for 

wildlife habitat. 

o Retain culls to provide dens and future snags. If non-commercial and in excess of 
wildlife needs, culls may be girdled to produce snags. Retain approximately six 
snags > 15cm dbh per acre. 

o When thinning or implementing other vegetation management, retain at least five 
culls per acre of desired species where available. Desired species include yellow 
birch, sugar maple, American beech and red spruce. 

o Snags and culls may be removed when they are public safety hazards along roads, 
and trails, or safety hazards in harvest units. 

 Retain coarse woody debris and minimal removal of overstory cover. 

 

Ecosystems are complex and dynamic systems, and expected wildlife and plant responses to 
management actions can vary. Monitoring and adaptive management will inform specific 
prescription development over the life of this HMP. Management prescriptions found in Section 
5.6 will be identical in habitat management actions in many cases, but can vary by unit.  As 
treatments are implemented biologists will monitor responses of these prescriptions and 
adaptive management will be used when necessary. 
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5.6 Prescriptions for Habitat Management Action Areas by Management Unit 

Big Cove Unit 

Unit Description 

Big Cove is the northern-most unit in the Refuge and is isolated from the other Refuge units. 
Primary access to Big Cove is from retired logging roads on a neighboring property that extend 
off of A-frame Road. Access to Big Cove maybe limited due to accessing the property across 
Western Pocahontas lands. Commercial forest management may not be able to occur in this 
area because of this limitation. 

Big Cove is 412 acres in size and is composed of mostly wetlands including open water and 
herbaceous, shrub, and forested wetlands (see Table 8 and Figure 5). Uplands in Big Cove are 
forests (conifer and hardwood), shrubs, and old field. The head waters of the little Blackwater 
River and other small tributaries are located in this unit. 

 

Management Emphasis 

Management direction in the Big Cove Unit will primarily focus on riparian forestation (tree and 
shrub planting) and wetland maintenance. Secondarily, management will focus on conifer 
restoration (tree planting and conifer release), northern hardwood forest management, and 
shrubland and old field management (see Table 9 and Figure 6). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are 11 acres of mixed conifer forest in this unit (see Table 8 and Figure 5). 
Conifer management will take place on 34 acres in this unit (see Table 9 and Figure 6). This 
area is adjacent to private lands that have a conifer component as well. Currently, conifers are 
coming into this area naturally. 

Focal Species: 

● Blackburnian warbler, Canada Warbler, black-throated blue warbler 
 

Priority Habitats and Rare Plants: 
● Canaan fir (Abies balsamea var. phanerolepis) 

 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 
release techniques by girdling or felling hardwood trees during the fall and/or winter. 

● Where there is not adequate conifer regeneration, plant red spruce and/or Canaan fir at 
100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 
tree availability on at least 23 acres in this unit. 

 Canaan fir plantings will occur in open, wetter areas and adjacent to current stands of 

fir.  Exclosures may be needed to protect seedlings from deer browsing. 

 Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and released once established by girdling or 
logging overstory hardwoods. 

● Experiment with silvicultural techniques (single tree selection, group selection, girdling) 
that would increase long-term canopy dominance of red spruce in fall and/or winter. 
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NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 47 acres of northern hardwood forest in this unit (see Table 8 
and Figure 5). However, only 18 acres will be managed as northern hardwood forest as most will 
be converted to conifer and riparian forestation (see Table 9 and Figure 6). However, this 
riparian forestation could include northern hardwood species. An area in the center of this unit 
will be converted from shrub to northern hardwood forest.  Beech bark disease has impacted the 
beech resource in this unit, and control of beech brush may be necessary to release native tree 
regeneration and retain a diverse understory in the future. 

Focal Species: 

● black-throated blue warbler, Canada warbler 
 

Priority Habitats and Rare Plants: 
● None 

 

Forest Management: 

● Where there is not adequate hardwoods regeneration, in open field or shrubland areas: 

● Plant hardwoods including but not limited to sugar maple, yellow birch, black 
cherry, and serviceberry from local seed sources when possible at 100 to 200 
trees per acre depending on habitat suitability in spring and/or fall. 

● Deer exclosures or tree tubes may be added in areas where deer browse 

pressure is high after tree planting occurs. 

● Employ prescriptions to develop late successional characteristics in fall and/or winter 

including: 

● Girdle or fell stems touching most robust “crop” trees to release the crop trees 
and create snags which will later become coarse woody debris. 

● Use reserve shelterwood cuts, or single tree or group selection cuts of up to one- 
half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. 

● Use group selection or single tree selection in fall and/or winter to: 

● increase openings in the stand, 

● encourage succession, and 

● increase regeneration and understory growth. 

● Mechanical or chemical treatment to reduce beech brush and ferns where forest overstory 

management is planned either before cutting takes place or immediately after it is 

completed. 

● Once forest inventory is completed exact locations and acreage for planting, girdling, 
management techniques and other treatments will be determined. 

● In areas where northern hardwood will be converted to another vegetation type, forest 
management will be used to remove trees when needed (see other sections in this unit 
for more details on future management of these areas). 

 
RIPARIAN FORESTATION 

Most areas along the stream corridors in Big Cove are currently in some type of wetland 
vegetation type (forest, shrub, herbaceous or open water), but there is a small upland shrub area 
(see Table 8 and Figure 5). We propose to manage these 250 acres for riparian forestation (see 
Table 9 and Figure 6). This is the largest habitat management action area in this unit. To achieve 
this, planting will occur in areas where there are no trees as well as areas where spruce or fir 
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historically occurred or is appropriate.  Some areas may be too wet to plant and natural 
regeneration will need to be used in these cases. Areas adjacent to northern hardwood forest 
management areas will be planted with northern hardwood species. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 
● Canaan fir (Abies balsamea var. phanerolepis) 

● silvery sedge (Carex canescens) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● limestone adderstongue (Ophioglossum engelmannii) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● Spruce/Golden Saxifrage Community 

 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● In areas between the Little Blackwater River and the conifer restoration area plant 

conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas and adjacent to current stands of fir. 

Exclosures may need to be used to keep deer from browsing after planting 

occurs. 

● Red spruce will be planted in upland areas embedded in the riparian zone, 

including northern hardwood forest and shrubland areas. Shrubs may need to be 

mowed or cut before plantings take place. 

● Plant northern hardwoods at 100 to 200 trees per acre in spring and/or fall. 

 Northern hardwoods will be planted in areas adjacent to the southernmost 
northern hardwood forest area. 

 This will include planting sugar maple, yellow birch, black cherry, serviceberry 
and other native hardwood species. 

● Shrubs may need to be mowed or cut before plantings take place. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently, old fields account for 29 acres while shrublands 32 acres.  However, most of these 
areas will be converted to another vegetation type.  The area that is left, 5.5 acres (see Table 8 
and Figure 5) is already in an old field or shrubland state. There is a small area where there is a 
northern hardwood forest which will be converted to shrubland (see Table 9 and Figure 6). 
Therefore not much management will occur in this habitat management action area. 

Focal Species: 

● American woodcock and field sparrow. 

 

Priority Habitats and Rare Plants:  None 
 

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade any time of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
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viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Due to limited access, shrubland management in Big Cove will be minimal. 

 

WETLAND MAINTENANCE 
Wetland maintenance will occur on 101 acres of this unit (see Table 9 and Figure 6). This is the 
second largest habitat management action area in this unit (see Table 8 and Figure 5). Wetland 
maintenance areas are situated between riparian forestation areas in the north and east sections 
of this unit. 

Focal Species: 
● American woodcock and American bittern 

 

Priority Habitats and Rare Plants: 
● silvery sedge (Carex canescens) 

● necklace sedge (Carex projecta) 

● robin runaway (Dalibarda repens) 

● American mannagrass (Glyceria grandis) 

 

Wetland Management: 

● Use wetland biological integrity index (to be developed for the Refuge) to determine if and 
when management is needed based on occurrence of deteriorating or unfavorable 
conditions.  

 
RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 2.6 miles of mapped, unnamed streams in this unit all of which drain into the 
Little Blackwater River. The Little Blackwater River begins just north of the Big Cove unit on 
private property and flows through the unit for 1.5 miles.  The Little Blackwater then exits the unit 
and is on private property again until it enters the North Unit. 

Fish electroshocking surveys and habitat assessments were completed on the Little Blackwater 
River in the summer of 2017.  This information will be used to determine where new surveys will 
be in the future.  It will also help guide managers in determining where habitat restoration and 
possible reintroductions will take place in the future. 

Focal Species: 
● eastern brook trout 

 

Priority Habitats and Rare Plants:  None 

 

Stream Management: 

● By working with the WVDNR we will protect our streams and river from disturbance by 
allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 8. Current vegetation types and acreages for Canaan Valley NWR's Big Cove Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 10.98 

Forested wetland 38.64 

Herbaceous wetland 97.56 

Northern hardwood forest 46.65 

Old field 29.21 

Open water/aquatic 20.32 

Shrub wetland 137.03 

Shrubland 32.08 

Total Acres In Unit 412.47 
 

 
 

Figure 5. Current vegetation types in Canaan Valley NWR's Big Cove Unit.  
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Table 9. Proposed habitat management actions, with acreages, of Canaan Valley 
NWR's Big Cove Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 33.84 

Northern hardwood forest management 18.35 

Riparian forestation 249.58 

Shrubland and old field management 5.59 

Early successional forest management 0 

Aspen management 0 

Grassland management 0 

Wetland maintenance 101.37 

Total Acres in Unit 408.74 

 

 
 

Figure 6. Proposed habitat management actions of Canaan Valley NWR's Big Cove Unit.  
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North Unit 

 

Unit Description 

North unit is the north-central unit in the Refuge, not including Big Cove. It is bordered by the 
Cabin Mountain Unit to the east and the Brown Mountain Unit to the west. The southern border of 
the North Unit consists of unnamed drainages from Cabin Mountain, Glade Run, the Little 
Blackwater River and the Blackwater River. These waterways separate the North Unit from the 
Canaan Mountain, Blackwater, Blackwater RNA and Middle Valley-Glade Run Units (listed from 
west to east). Primary access to the North Unit is logging roads off of A-frame Road as well as 
old railroad beds. There are also old logging roads and rail grades that originate from Camp 70 
that can be used to access this unit. 

The North Unit is 2,109 acres in size and is composed of mostly wetlands including shrub and 
herbaceous wetlands (see Table 10 and Figure 7). There are a few forested wetlands and open 
water areas as well. Uplands in the North Unit are mostly old field and shrubland with a small 
amount of forest (hardwood and conifer). The Little Blackwater River flows from Big Cove into 
this unit. The Little Blackwater River’s many tributaries are located in this unit and come from 
Brown and the northern part of Cabin Mountain. The Little Blackwater River empties into the 
Blackwater River in this unit as well, but not before it merges with Glade Run. 

 

Management Emphasis 

Management direction in the North Unit will primarily focus on riparian forestation (tree and 
shrub planting) and wetland maintenance. Secondarily, management will include aspen, 
shrubland and old field management. Very small amounts of conifer restoration (tree planting 
and conifer release), northern hardwood forest, and early successional forest management will 
be completed (see Table 11 and Figure 8). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are only a few small areas in this unit that have the conifer vegetation type, 
approximately 1 acre (see Table 10 and figure 7). Conifer will increase in the north unit to 2 
acres (see Table 11 and figure 8). However there will be conifer vegetation type associated with 
the riparian forestation areas in this unit as there is already hemlock present there. 

Focal Species: 

● Blackburnian warbler, black-throated blue warbler 

 

Priority Habitats and Rare Plants:  None 
 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 
release techniques by girdling or felling hardwood trees during the fall and/or winter. 

● Where there is not adequate conifer regeneration, plant red spruce and/or Canaan fir at 
100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 
tree availability on at least 1 acre in this unit. 

 Canaan fir plantings will occur in open, wetter areas and adjacent to current stands 

of fir.  Exclosures may be needed to protect seedlings from deer browsing. 

 Red spruce will be planted in upland areas including northern hardwood forests and 
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shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and released once established by girdling or 
logging overstory hardwoods. 

● Experiment with silvicultural techniques (single tree selection, group selection, 

girdling) that would increase long-term canopy dominance of red spruce in fall 

and/or winter. 
 

NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 47 acres of northern hardwood forest in this unit (see Table 10 
and figure 7). However, this vegetation type is managed under the riparian forestation and old 
field/shrub management actions. As seen in Figure 8, only two acres of northern hardwood forest 
will be managed under the northern hardwood forest management action. Beech bark disease 
has impacted the beech resource in this unit, and control of beech brush may be necessary to 
release native tree regeneration and retain a diverse understory in the future. 

Focal Species: 

● Canada warbler and black-throated blue warbler 
 
Priority Habitats and Rare Plants:  None 

 

Forest Management: 
● No management will occur in this section of the unit.  However this area is adjacent to the 

Blackwater River riparian area and may be converted to conifer in the future instead. 
 

RIPARIAN FORESTATION 

Riparian forestation is designated for 791 acres in this unit which is the second largest habitat 
management action area in this unit (see Table 11 and figure 8). Most of this area is currently in 
an herbaceous or shrub wetland vegetation types (see Table 10 and figure 7). Therefore forest 
restoration will be hard due to access and conditions. Natural regeneration will most likely need 
to occur in areas that are too wet for planting.  In addition, many rare plants occur in this habitat 
management action area. Management will be tailored to favor these species. 

Focal Species: 
● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

● silvery sedge (Carex canescens) 

● longhair sedge (Carex comosa) 

● beaked dodder (Cuscuta rostrata) 

● roundleaf sundew (Drosera rotundifolia) 

● rough boneset (Eupatorium pilosum) 

● American mannagrass (Glyceria grandis) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● panicled bulrush (Scirpus microcarpus) 

● small cranberry (Vaccinium oxycoccos) 

● pine barren deathcamas (Zigadenus leimathoides) 
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Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species, such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● When possible plant conifers at 100 to 200 trees per acre in the spring and/or fall. 

● Target Canaan fir plantings in wetter areas and adjacent to current stands of fir. 

Exclosures may need to be used to keep deer from browsing after planting. 

● Red spruce will be planted in upland areas embedded in the riparian zone, 
including northern hardwood forests and shrubland areas. Shrubs may need to 
be mowed or cut before plantings take place. 

 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Most of the area (137 acres) that is designated as shrubland and old field management is 
already in an old field (239 acres) or shrubland (185 acres) state (see Table 11 and figure 8). 
Therefore limited management action will occur in this habitat management action area unless 
spiraea is present.  Management will occur to increase diversity of shrub species when 
necessary. 

Focal Species: 

● American woodcock and field sparrow. 
 
Priority Habitats and Rare Plants:  None 

 

Early Successional Management: 
● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action includes only 2 acres in this unit (see Table 11 and figure 8). 
Most early successional management areas are in the adjacent Brown Mountain Unit to the 
west. 

Focal Species: 
● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants:  None 

 

Early Successional Management: 

● Clear cut 2 acres of northern hardwood forest in fall and/or winter by contract 

logging.  This acreage will be combined with the acres adjacent to this area in the 

Brown Mtn. Unit.  Total acres will be 10 to 30 acre patches with cutting cycles of 

approximately 40 years in rotation (See Brown Mountain Unit as well as Appendix 

C for additional details). 

● Pre-treat, if necessary, fern before the cut takes place. 
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● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 

 
 ASPEN MANAGEMENT 

Aspen management will occur on 234 acres in this unit (see Table 11 and figure 8). Many of 
these areas currently contain aspen or can easily be expanded by planting and regeneration 
cuts. No much management has occurred in this area in the past. 

 

Focal Species: 

● American woodcock and field sparrow 
 
Priority Habitats and Rare Plants: 

● silvery sedge (Carex canescens) 

● American mannagrass (Glyceria grandis) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● panicled bulrush (Scirpus microcarpus) 

● small cranberry (Vaccinium oxycoccos) 

 

Aspen Management: 

● In areas with adequate aspen trees:  

 Clear-cut 5-10 acres of aspen to stimulate regeneration. 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
occur after bud break. 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 
 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 

 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures. 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 
 

WETLAND MAINTENANCE 

Wetland maintenance will occur on 940 acres of this unit (see Table 11 and figure 8). This is the 
largest habitat management action in this unit. Wetland maintenance will occur throughout this 
unit between many small streams and drainages. 
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Focal Species: 
● American woodcock and American bittern 

 
Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

● silvery sedge (Carex canescens) 

● longhair sedge (Carex comosa) 

● rough boneset (Eupatorium pilosum) 

● American mannagrass (Glyceria grandis) 

● limp mannagrass (Glyceria laxa) 

● thread rush (Juncus filiformis) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● panicled bulrush (Scirpus microcarpus) 

● small cranberry (Vaccinium oxycoccos) 

● pine barren deathcamas (Zigadenus leimathoides) 

 

Wetland Management: 
● Use wetland biological integrity index developed for the Refuge to determine if and when 

management is needed based on the occurrence of deteriorating or unfavorable 
conditions. 

● Evaluate these wetlands to see if restoration may be needed due to past disturbance, 
including Off-Road Vehicle use and rail grades. 

 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 6 miles of unnamed mapped streams in this unit, all of which drain into the 
Little Blackwater River which is 4.7 miles long. Glade Run also occurs in this unit for 1.6 miles 
and is a shared boundary with the Middle Ridge/Glade Run Unit and this unit. Glade Run meets 
the Little Blackwater River in this unit before it empties into the Blackwater River. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants:  None 
 

Stream Management: 

● By working with the WVDNR we will protect our streams and river from disturbance by 
allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 10. Current vegetation types and acreages for Canaan Valley NWR's North Unit 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 1.15 

Forested wetland 52.76 

Herbaceous wetland 636.81 

Northern hardwood forest 46.72 

Managed Grasslands 0 

Old field 239.32 

Open water/aquatic 26.06 

Shrub wetland 920.35 

Shrubland 185.02 

Total Acres In Unit 2108.19 
 

 
 

Figure 7. Current vegetation types in Canaan Valley NWR's North Unit. 
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Table 11. Proposed habitat management actions and acreages in Canaan Valley 
NWR's North Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 2.31 

Northern hardwood forest management 2.32 

Riparian forestation 790.9 

Shrubland and old field management 136.55 

Early successional forest management 1.79 

Aspen management 234.43 

Grassland management 0 

Wetland maintenance 939.8 

Total Acres in Unit 2108.10 
 

 
 

Figure 8. Proposed habitat management actions in Canaan Valley NWR's North Unit.  
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Brown Mountain Unit 

Unit Description 

The Brown Mountain Unit is the north-west unit in the Refuge and lies adjacent to the North Unit. 
Primary access to the Brown Mountain Unit is Camp 70 road, off of which Brown Mountain Trail 
and Camp 70 Loop Trail branch.  There are many old logging roads that branch off of these 
roads and trails.  This unit’s north and west boundaries are adjacent to private land. 

The Brown Mountain Unit is 679 acres in size and is composed predominately (two-thirds) of 
upland habitats, specifically northern hardwood forest (see Table 12 and Figure 9). Other 
uplands in the Brown Mountain Unit are old field, shrubland, and a small amount of conifer 
forest. Only 12 acres of wetlands occur in this unit, most of which is herbaceous wetlands. 
Small unnamed streams from Brown Mountain drain into the North Unit, specifically the Little 
Blackwater River. 

 

Management Emphasis 

Management direction in the Brown Mountain Unit will primarily focus on northern hardwood 
forests. Secondarily, management will include shrubland and old field, early successional 
forest, riparian forestation (tree planting), and conifer restoration (tree planting and release). 
Very small amounts of wetland maintenance and aspen management will be completed (see 
Table 13 and Figure 10). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are only 4 acres of mixed conifer and hardwood vegetation types in this unit (see 
Table 12 and figure 9). Based on this plan, the acreage managed under conifer restoration will 
be 22 acres (see Table 13 and figure 10). This area is adjacent to an area that is to be managed 
for riparian forestation which will be planted with conifer as well. 

Focal Species: 

● Blackburnian warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants:  None 
 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 
release techniques by girdling or felling hardwood trees in fall and/or winter. 

● Where there is not adequate conifer regeneration, plant red spruce and/or Canaan fir at 
100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 
tree availability on at least 18 acres in this unit. 

 Canaan fir plantings will occur in open, wetter areas and adjacent to current stands of 

fir.  Exclosures may be needed to protect seedlings from deer browsing after planting. 

 Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and released once established by girdling or 
logging overstory hardwoods in fall and/or winter. 

● Experiment with silvicultural techniques (single tree selection, group selection, girdling) 
that would increase long-term canopy dominance of red spruce in fall and/or winter. 
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NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 534 acres of northern hardwood forest vegetation type in this 
unit (see Table 12 and figure 9). This vegetative acreage will decrease as some will be converted 
to early successional habitats. Therefore the resulting acreage will be roughly 403 acres (see 
Table 13 and figure 10). The northern hardwood forest in this unit has been logged more recently 
than many of the others on the Refuge, and is in an early stage and will need longer to mature. 
Beech bark disease has impacted the beech resource in this area, and treatments may be 
necessary to control beech brush that impedes the development of tree regeneration and a 
diverse understory. 

Focal Species: 

● Canada warbler, black-throated blue warbler 
 

Priority Habitats and Rare Plants:  None 
 

Forest Management: 

● Where there is not adequate hardwoods regeneration, in open field or shrubland areas: 

● Plant hardwoods including but not limited to sugar maple, yellow birch, black 
cherry, and serviceberry from local seed sources when possible at 100 to 200 
trees per acre depending on habitat suitability in spring and/or fall. 

● Deer exclosures or tree tubes may be added in areas where deer browse 

pressure is high after tree planting occurs. 

● Employ prescriptions to develop late successional characteristics in fall and/or winter 

including: 

● Girdle or fell stems touching most robust “crop” trees to release the crop trees 
and create snags which will later become coarse woody debris. 

● Use reserve shelterwood cuts, or single tree or group selection cuts of up to one- 
half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. 

● Use group selection or single tree selection in fall and/or winter to: 

● increase openings in the stand, 

● encourage succession, and 

● increase regeneration and understory growth. 

● Mechanical or chemical treatment to reduce beech brush and ferns where forest overstory 

management is planned either before cutting takes place or immediately after it is 

completed. 

● Once forest inventory is completed exact locations and acreage for planting, girdling, 

management techniques and other treatments will be determined. 

● In areas where northern hardwood will be converted to another vegetation type, forest 
management will be used to remove trees when needed (see other sections in this unit 
for more details on future management of these areas). 
 

 

RIPARIAN FORESTATION 

Currently, 40 acres are designated for riparian forestation in this unit (see Table 13 and figure 
10). Most of this area is currently in a northern hardwood forest, herbaceous or shrub wetland 
vegetation type, therefore there will be only a small amount of tree planting necessary in this 
management unit. A small section in the northwestern part of this unit will be planted with conifer 
where it is adjacent to a conifer management area. 
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Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 
 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species such as limited tree planting or control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 

keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas adjacent to the area that is to be 

restored to conifer in this unit. Shrubs may need to be mowed or cut before 

plantings take place. 

● Plant northern hardwoods at 100 to 200 trees per acre in spring and/or fall. Plantings will 

take place in upland areas that are near areas where there are currently northern 

hardwoods. Shrubs may need to be mowed or cut before plantings take place. 

 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are approximately 130 acres of old field and shrubs in this unit (see Table 12 
and Figure 9). Some of the acreage will decrease due to early successional and northern 
hardwood management. Therefore only 118 acres are designated as shrubland and old field 
management (see Table 13 and figure 10). 

Focal Species: 

● American woodcock and field sparrow. 
 

Priority Habitats and Rare Plants: 
● silvery sedge (Carex canescens) 

 

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 
EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action includes approximately 86 acres in this unit (see Table 13 and 
figure 10). There is a small section of about 2 acres in the North Unit that will be managed as a 
part of this acreage. Currently most of the 86 acres are composed of the northern hardwood 
forest vegetation type. 

Focal Species: 
● American woodcock and field sparrow 
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Priority Habitats and Rare Plants:  None 
 

Early Successional Management: 

● Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by contract 

logging.  This acreage will be combined with the acres adjacent to this area in the 

North Unit.  Cutting cycles will be approximately 40 years in rotation (See North 

Unit as well as Appendix C for additional details). Therefore there will be anywhere 

from three to eight cuts in this unit depending on the size of each individual cut. 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 
 

ASPEN MANAGEMENT 

Aspen management will occur on 3 acres in this unit (see Table 13 and figure 10).  

Focal Species: 

● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants:  None 

 

Aspen Management: 
● In areas with adequate aspen trees:  

 Clear-cut 3 acres of aspen to stimulate regeneration 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
occur after bud break. 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 

 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures. 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 
  

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 7 acres of this unit (see Table 13 and figure 
10). This occurs along a drainage that comes off of Brown Mountain. 

Focal Species: 

● American woodcock and American bittern 
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Priority Habitats and Rare Plants:  None 

 

Wetland Management: 

● This small wetland will be evaluated to see if restoration may be needed due to past 

disturbance, including Off-Road Vehicle use. 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on occurrence of deteriorating or unfavorable conditions. 

 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 0.5 miles of small unnamed mapped streams in this unit that originate on 
Brown Mountain.  They eventually meet the Little Blackwater River in the North Unit. 

Fish electroshocking surveys and habitat assessments were completed on an unnamed tributary 
that both Camp 70 Loop and Brown Mountain Trails intersect and that flows into the Blackwater 
River in the summer of 2017.  This information will be used to determine where new surveys will 
be in the future.  It will also help guide managers in determining where habitat restoration and 
possible reintroductions will take place in the future. 

Focal Species: 

● eastern brook trout  
 

Priority Habitats and Rare Plants:  None 
 

Stream Management: 

● By working with the WVDNR we will protect our streams and river from disturbance by 
allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 12. Current vegetation types and acreages in Canaan Valley NWR's Brown Mountain Unit 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 4.07 

Forested wetland 0.03 

Herbaceous wetland 11.12 

Northern hardwood forest 533.87 

Managed Grasslands 0 

Old field 107.29 

Open water/aquatic 0.25 

Shrub wetland 1.01 

Shrubland 21.35 

Total Acres In Unit 678.99 
 

 

 
 

Figure 9. Current vegetation types in Canaan Valley NWR's Brown Mountain Unit. 
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Table 13. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Brown Mountain Unit. 

 

Habitat Management Actions Proposed Acres 

Conifer restoration 22.43 

Northern hardwood forest management 402.67 

Riparian forestation 39.99 

Shrubland and old field management 118.34 

Early successional forest management 86.02 

Aspen management 3.0 

Grassland management 0 

Wetland maintenance 6.82 

Total Acres In Unit 679.27 
 
 

 
 

Figure 10. Proposed habitat management action in Canaan Valley NWR's Brown Mountain Unit. 
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Cabin Mountain Unit 

Unit Description 

The Cabin Mountain unit is the north-east unit in the Refuge. It lies east of the North and the 
Middle Ridge/Glade Run Units. Primary access to the Cabin Mountain Unit is old logging roads, 
as well as Middle Valley and Cabin Mountain Trails which all originate from A-frame Road. 

The Cabin Mountain Unit is 2,634 acres in size and is composed predominately of upland 
habitats, specifically northern hardwood forest which accounts for 85% of all vegetation types 
(see Table 14 and Figure 11). Other uplands in the Cabin Mountain Unit are old field, shrubland 
and a small amount of conifer forest. Only 36 acres of wetlands occur in this unit, most of which 
are shrub wetland and herbaceous wetlands with a small amount of open water/aquatic habitat. 
Small streams from Cabin Mountain drain through this unit and eventually flow into the Little 
Blackwater in the North Unit and Glade Run in the Middle Ridge/Glade Run Unit both to the west. 

 

Management Emphasis 

Management direction in the Cabin Mountain Unit will primarily focus on northern hardwood 
forest management. Secondarily, management will include riparian forestation, aspen, early 
successional, and conifer restoration. Small amounts of shrubland, old field, and wetland 
maintenance will be completed (see Table 15 and Figure 12). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there is less than 1 acre of mixed conifer vegetation type in this unit (see Table 14 
and figure 11). Based on this plan this acreage of conifer should increase to 131 acres through 
conversion of other habitats. This acreage is broken into two locations. Both areas are adjacent 
to areas that are to be managed for riparian forestation as well as northern hardwood forests. 

Focal Species: 

● Blackburnian warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants:  None 
 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 
release techniques by girdling or felling hardwood trees during the fall and/or winter. 

● Where there is not adequate conifer regeneration plant red spruce and/or Canaan fir at 
100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 
tree availability on at least 130 acres in this unit. 

 Canaan fir plantings will occur in open, wetter areas and adjacent to current stands 

of fir.  Exclosures may be needed to protect seedlings from deer browsing. 

 Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and once established, will be released by 
girdling or logging overstory hardwoods. 

● Experiment with silvicultural techniques (single tree selection, group selection, 
girdling) that would increase long-term canopy dominance of red spruce in fall 
and/or winter. 
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NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 2246 acres of northern hardwood forest in this unit (see 
Table 14 and figure 11). This acreage will decrease in this unit as some will be converted to 
early successional habitats and the conifer vegetation type. Therefore the resulting acreage 
will be 1733 acres (see Table 15 and figure 12). The northern hardwood forest contains beech 
with beech bark disease as well as large areas of ferns. Therefore pre-commercial treatments 
will be needed to control beech brush and ferns that impede the development of tree 
regeneration and a diverse understory. 

Focal Species: 

● Canada warbler and black-throated blue warbler 
 
Priority Habitats and Rare Plants: 

● robin runaway (Dalibarda repens) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● small cranberry (Vaccinium oxycoccos) 

 

Forest Management: 

● Where there is not adequate hardwoods regeneration, in open field or shrubland areas: 

● Plant hardwoods including but not limited to sugar maple, yellow birch, black 
cherry, and serviceberry from local seed sources when possible at 100 to 200 
trees per acre depending on habitat suitability in spring and/or fall. 

● Deer exclosures or tree tubes may be added in areas where deer browse 

pressure is high after tree planting occurs. 

● Employ prescriptions to develop late successional characteristics in fall and/or winter 

including: 

● Girdle or fell stems touching most robust “crop” trees to release the crop trees 
and create snags which will later become coarse woody debris. 

● Use reserve shelterwood cuts, or single tree or group selection cuts of up to one- 
half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. 

● Use group selection or single tree selection in fall and/or winter to: 

● increase openings in the stand, 

● encourage succession, and 

● increase regeneration and understory growth. 

● Mechanical or chemical treatment to reduce beech brush and ferns where forest overstory 

management is planned either before cutting takes place or immediately after it is 

completed. 

● Once forest inventory is completed exact locations and acreage for planting, girdling, 
management techniques and other treatments will be determined. 

● In areas where northern hardwood will be converted to another vegetation type, forest 
management will be used to remove trees when needed (see other sections in this unit 
for more details on future management of these areas). 

 
RIPARIAN FORESTATION 

Currently, 350 acres are designated for Riparian Forestation in this unit (see Table 15 and figure 
12). Most of this area is currently a northern hardwood forest or old field habitat vegetation types 
(see Table 14 and figure 11). Planting will occur in areas where there are no trees, as well as 
areas where spruce historically occurred or is appropriate. 
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Focal Species: 

● eastern brook trout  

 

Priority Habitats and Rare Plants: 

● robin runaway (Dalibarda repens) 

● blackgirdle bulrush (Scirpus atrocinctus) 
 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 

keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas adjacent to the area that is to be 

restored to conifer in this unit. 

● Northern hardwoods will be planted in areas adjacent to the southernmost northern 
hardwood forest area in spring and/or fall.  

 These will include planting 100 to 200 trees per acre of species including, by not 
limited to, sugar maple, yellow birch, black cherry and serviceberry.  

 Northern hardwoods will be planted in upland areas that are near areas where 
there are currently northern hardwoods.  

 Shrubs may need to be mowed or cut before plantings take place. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are approximately 332 acres of old field and 23 acres of shrub in this unit (see 
Table 14 and figure 11). Some of the acreage will decrease due to early successional and 
northern hardwood management. Therefore only 227 acres are designated as shrubland and old 
field management and not much management action will occur in this habitat management unit 
(see Table 15 and figure 12). 

Focal Species: 

● American woodcock and field sparrow. 
 

Priority Habitats and Rare Plants:  None 
 

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action includes approximately 116 acres in this unit (see Table 15 and 
figure 12). Early successional management will occur in the current northern hardwood forest 
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vegetation type which is at the bottom of a slope adjacent to old fields. Early successional 
management will occur via logging with commercial contract starting at A-frame Road. 

Focal Species: 

● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants:  None 
 

Early Successional Management: 

● Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by contract 

logging.  Cutting cycles will be approximately 40 years in rotation (See Appendix C 

for additional details). Therefore there will be anywhere from four to 12 cuts in this 

unit depending on the size of each individual cut. 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 
 

ASPEN MANAGEMENT 

Aspen management will occur on 56 acres in this unit (see Table 15 and figure 12). Aspen 
habitat is currently lumped in the northern hardwood forest vegetation type and therefore does 
not show up on the current vegetation map. Management will be in the form of logging along 
with early successional work in adjacent stands via Cabin Mountain Trail and A-frame Road. 

Focal Species: 

● American woodcock and field sparrow 
 
Priority Habitats and Rare Plants:  None 

 

Aspen Management: 
● In areas with adequate aspen trees:  

 Clear-cut 5-10 acres of aspen to stimulate regeneration. 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
occur after bud break. 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 

 Use commercial forest management when possible in upland areas, especially in 
areas adjacent to early successional forest management. 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 
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 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures. 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 
 

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 23 acres of this unit (see Table 15 and figure 
12). This area occurs to the west of a drainage that originates off Refuge. This section of 
wetland maintenance connects with a large patch in the North Unit. 

Focal Species: 

● American woodcock and American bittern 
 
Priority Habitats and Rare Plants:  None 

 

Wetland Management: 

● Evaluate this small wetland to see if restoration may be needed due to past disturbance, 
including Off-Road Vehicle use. 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on the occurrence of deteriorating or unfavorable. 

 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 4 miles of small unnamed mapped streams/drainages occur in this unit. 
Those in the northern section of the unit drain into the Little Blackwater River and those in the 
central and southern sections of drain into Glade Run which eventually meet the Little 
Blackwater. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants:  None 
 

 

Stream Management: 

● By working with the WVDNR we will protect our streams and river from disturbance by 
allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 14. Current vegetation types and acreages in Canaan Valley NWR's Cabin Mountain Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 0.73 

Forested wetland 0 

Herbaceous wetland 10.61 

Northern hardwood forest 2245.75 

Managed Grasslands 0 

Old field 331.58 

Open water/aquatic 0.07 

Shrub wetland 25.77 

Shrubland 23.37 

Total Acres In Unit 2637.88 
 

 

 
 

Figure 11. Current vegetation types in Canaan Valley NWR's Cabin Mountain Unit.  
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Table 15. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Cabin Mountain Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 131.26 

Northern hardwood forest management 1732.54 

Riparian forestation 349.85 

Shrubland and old field management 227.26 

Early successional forest management 115.73 

Aspen management 55.52 

Grassland management 0 

Wetland maintenance 22.71 

Total Acres In Unit 2634.88 
 

 
 

Figure 12. Proposed habitat management actions in Canaan Valley NWR's Cabin Mountain Unit. 
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Middle Ridge/Glade Run Unit 

Unit Description 

The Middle Ridge/Glade Run Unit is located west of the Cabin Mountain Unit, east of the 
Blackwater RNA and Central Units and south of the North Unit. Primary access to the Middle 
Ridge/Glade Run Unit is from the south through Timberline Housing Development via Middle 
Valley and Blackwater View Trails and old logging roads. From the east access is on Middle 
Valley, South Glade Run and Sand Run Trails. 

This unit is 3,567 acres in size and is composed predominantly of upland habitats, specifically 
2,766 acres in northern hardwood forest and old fields (see Table 16 and Figure 13). Other 
uplands in this unit are shrublands and a small amount of conifer forest. Wetlands total 
approximately 800 acres, most of which are shrub wetlands and herbaceous wetlands. Smaller 
amounts of open water/aquatic and forested wetlands exist as well. Small streams from Cabin 
Mountain and Middle Ridge originate in this unit and drain into Glade Run on the western side of 
this unit.  In the southern section Sand Run runs north into the Blackwater River.  On the western 
side, small drainages run west into the Blackwater RNA and then into the Blackwater River. 

 

Management Emphasis 

Management direction in the Middle Ridge/Glade Run Unit will primarily focus on northern 
hardwood forest management, riparian forestation and shrubland and old field. Secondarily, 
management will include aspen, early successional and wetland maintenance (see Table 17 
and Figure 14). 

 

Management Prescriptions by Habitat Management Actions 
 

NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 1542 acres of northern hardwood forest in this unit (see Table 
16 and Figure 13). This acreage will decrease in this unit as some will be converted to early 
successional and other habitats. Therefore the resulting acreage will be 1157 acres (see Table 
17 and Figure 14). The northern hardwood forest contains beech with beech bark disease as 
well as large areas of ferns. Therefore pre-commercial treatments will be needed to control 
beech brush and ferns that impede the development of tree regeneration and a diverse 
understory. A limiting factor for commercial forest management will be access, which will need 
to be evaluated in the future. Possible routes are either from A-frame Road or Timberline 
development via Middle Valley Trail, depending on bridge construction over Sand Run. 

Focal Species: 
● Canada warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants: 
● Canaan fir (Abies balsamea var. phanerolepis) 

● silvery sedge (Carex canescens) 

● nerveless woodland sedge (Carex leptonervia) 

● robin runaway (Dalibarda repens) 

 

Forest Management: 

● Where there is not adequate hardwoods regeneration, in open field or shrubland areas: 

● Plant hardwoods including but not limited to sugar maple, yellow birch, black 
cherry, and serviceberry from local seed sources when possible at 100 to 200 
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trees per acre depending on habitat suitability in spring and/or fall. 

● Deer exclosures or tree tubes may be added in areas where deer browse 

pressure is high after tree planting occurs. 

● Employ prescriptions to develop late successional characteristics in fall and/or winter 

including: 

● Girdle or fell stems touching most robust “crop” trees to release the crop trees 
and create snags which will later become coarse woody debris. 

● Use reserve shelterwood cuts, or single tree or group selection cuts of up to one- 
half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. 

● Use group selection or single tree selection in fall and/or winter to: 

● increase openings in the stand, 

● encourage succession, and 

● increase regeneration and understory growth. 

● Mechanical or chemical treatment to reduce beech brush and ferns where forest overstory 

management is planned either before cutting or immediately after it is completed. 

● Once forest inventory is completed exact locations and acreage for planting, girdling, 
management techniques and other treatments will be determined. 

● In areas where northern hardwood will be converted to another vegetation type, forest 
management will be used to remove trees when needed (see other sections in this unit 
for more details on future management of these areas). 

 

RIPARIAN FORESTATION 

Currently, 917 acres are designated for Riparian Forestation in this unit (see Table 17 and Figure 
14) and most of this area is currently in the northern hardwood forest or old field vegetation type 
(see Table 16 and Figure 13).  Smaller acreages of vegetation types are forested, herbaceous, 
or shrub wetland. Planting will occur in areas where there are no trees as well as areas where 
spruce is warranted. Spruce has been planted along Sand Run in some locations already. 

Focal Species: 

● eastern brook trout 

  

Priority Habitats and Rare Plants: 
● Canaan fir (Abies balsamea var. phanerolepis) 

● wheat sedge (Carex atherodes) 

● silvery sedge (Carex canescens) 

● longhair sedge (Carex comosa) 

● robin runaway (Dalibarda repens) 

● roundleaf sundew (Drosera rotundifolia) 

● limp mannagrass (Glyceria laxa) 

● false Indian plantain (Hasteola suaveolens) 

● thread rush (Juncus filiformis) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● pussy willow (Salix discolor) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● panicled bulrush (Scirpus microcarpus) 

● bog fern (Thelypteris simulate) 

● small cranberry (Vaccinium oxycoccos) 
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Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 
keep deer from browsing after planting occurs. 

● Red spruce will be planted in areas along Sand Run and the Blackwater River 
only. 

● Plant northern hardwoods at 100 to 200 trees per acre in spring and/or fall. 

● Northern hardwoods will be planted in upland areas that are near areas where 
there are currently northern hardwoods.  

● This will include planting sugar maple, yellow birch, black cherry, serviceberry and 
other native hardwood species. 

● Shrubs may need to be mowed or cut before plantings take place. 
 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 1024 acres of old field and 187 acres of shrub in this unit (see Table 16 and 
Figure 13). Some of the acreage will be decrease to 646 acres due to early successional, aspen 
and northern hardwood management (see Table 17 and Figure 14). 

Focal Species: 

● American woodcock and field sparrow 
 
Priority Habitats and Rare Plants: 

● pussy willow (Salix discolor) 

● small cranberry (Vaccinium oxycoccos) 

 

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action will occur on 308 acres in this unit (see Table 17 and Figure 
14). Early successional management will occur in current northern hardwood forest. A limiting 
factor for commercial forest management will be access. This will need to be evaluated in the 
future, either from A-frame Road or Timberline housing development via Middle Valley Trail, 
depending on bridge construction over Sand Run. 
 
Focal Species: 

● American woodcock and field sparrow 
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Priority Habitats and Rare Plants:  None 

 

Early Successional Management: 

● Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by contract 

logging.  Cutting cycles will be approximately 40 years in rotation (See Appendix C 

for additional details). Therefore there will be anywhere from 10 to 31 cuts in this 

unit depending on the size of each individual cut. 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 

 

ASPEN MANAGEMENT 

Aspen management will occur on 356 acres in this unit (see Table 17 and Figure 14). It is 
currently lumped in the old field/shrub, shrub wetland and herbaceous wetland vegetation types. 

Focal Species: 

● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants: 

● panicled bulrush (Scirpus microcarpus) 

● small cranberry (Vaccinium oxycoccos) 

 

Aspen Management: 

● In areas with adequate aspen trees:  

 Clear-cut 5-10 acres of aspen to stimulate regeneration. 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
occur after bud break. 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 

 Use commercial forest management when possible in upland areas, especially in 
areas adjacent to early successional forest management. 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 

 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures. 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 
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WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 178 acres of this unit (see Table 17 and 
Figure 14). This area occurs mostly along Glade Run with a few other areas near small 
drainages. 

Focal Species: 

● American woodcock and American bittern  
 
Priority Habitats and Rare Plants: 

● wheat sedge (Carex atherodes) 

● longhair sedge (Carex comosa) 

● American mannagrass (Glyceria grandis) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● panicled bulrush (Scirpus microcarpus) 

● small cranberry (Vaccinium oxycoccos) 

 

Wetland Management: 

● This small wetland will be evaluated to see if restoration may be needed due to past 
disturbance including ORV use. 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on deteriorating or unfavorable conditions. 

 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 12.6 miles of streams and small mapped drainages in this unit. Sand Run 
comprises 1.55 miles of this, Glade Run 5.66 miles and the Little Blackwater River 0.8 miles. 
The remaining 4.59 miles are unnamed drainages some of which originate on Cabin Mountain 
or the east side of Middle Ridge and drain into Glade Run or Sand Run. Others drain from the 
west side of Middle Ridge into the Blackwater River. Glade Run meets with the Little Blackwater 
on the northern boundary of this unit. The Blackwater is this units south western most boundary 
and includes 0.75 miles of it. 

Fish electroshocking surveys and habitat assessments were completed on Glade and Sand 
Runs in the summer of 2017.  This information will be used to determine where new surveys will 
be in the future.  It will also help guide managers in determining where habitat restoration and 
possible reintroductions will take place in the future. 

Focal Species: 

● eastern brook trout 
 

Priority Habitats and Rare Plants:  None 

 

Stream Management: 

● By working with the WVDNR we will protect our streams and river from disturbance by 
allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 

assessments are completed.  A list of detailed potential prescriptions can be found in 

Appendix C. 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Chapter 5 141 September 2017   

Table 16. Current vegetation types and acreages in Canaan Valley NWR's 
Middle Ridge/Glade Run Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 15.52 

Forested wetland 33.46 

Herbaceous wetland 241.26 

Northern hardwood forest 1541.52 

Managed Grasslands 0 

Old field 1024.32 

Open water/aquatic 39.69 

Shrub wetland 483.32 

Shrubland 187.49 

Total Acres In Unit 3566.58 

 

 

 
 

Figure 13. Current vegetation types in Canaan Valley NWR's Middle Ridge/Glade Run Unit. 
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Table 17. Proposed habitat management and acreages in Canaan Valley NWR's 
Middle Ridge/Glade Run Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 0 

Northern hardwood forest management 1156.67 

Riparian forestation 917.07 

Shrubland and old field management 646.40 

Early successional forest management 308.21 

Aspen management 356.27 

Grassland management 0 

Wetland maintenance 178.06 

Total Acres In Unit 3562.68 
 

 
 

Figure 14. Proposed habitat management actions in Canaan Valley NWR's 
Middle Ridge/Glade Run Unit. 
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Blackwater Research Natural Area (BRNA) Unit 

 

Unit Description 

As a component of the largest wetland complex in the state of West Virginia as well as the home 
of the largest contiguous peatland and shrub swamp plant communities, the Blackwater 
Research Natural Area (BRNA) meets the criteria of an ecological community that illustrates 
characteristics of a physiographic province or biome. The BRNA exhibits a prime example of 
high elevation/Central Appalachian wetland plant communities. The cool, moist climate of the 
valley has maintained favorable growing conditions for northern plant species following the last 
glaciation. Canaan fir represents one of 109 plant species that have distinctly northern ranges 
but are able to persist in the valley. The area is mixed with northern-affiliated plant species as 
well as several species considered endemic to the Central Appalachians and some southern 
high elevation species reaching their northern- most extent. These facts meet the biological 
criteria established for RNAs including allowing relic flora to persist from earlier periods and a 
habitat which supports a vanishing, rare or restricted species. 

The designation of the BRNA is consistent with the establishing legislation for Canaan Valley 
NWR, as detailed in the Emergency Wetland Protection Act (1986). Establishing the core 
wetland complex as a RNA elevates the significance of the area for research and educational 
opportunities supported by the Refuge and identified in founding documents (USFWS 1979, 
USFWS 1994a). The establishment of the BRNA helps fulfill a stated purpose of the Refuge by 
“insuring the ecological integrity of Canaan Valley and the continued availability of its wetland, 
botanical, and wildlife resources to the citizens of the United States” (USFWS 1979). Additionally 
the Station Management Plan (USFWS 1994c) notes that “Canaan Valley is by far the largest of 
the relict boreal ecosystems found in the high elevations of the central and southern 
Appalachian Mountains…Canaan Valley presents an outstanding scientific opportunity by virtue 
of its size, diversity and central location for the establishment of a research/ educational center 
for study of these unique ecosystems.” The BRNA will be used to fulfill the development of 
wetland ecological integrity indices and serve as a reference area. It will be promoted widely to 
explore long term research and monitoring of climate change, wetland succession and other 
aspects of wetland ecology and biology.  

The Blackwater Research and Natural Area (BRNA) Unit is the central most unit of the Refuge 
and is located west of the Middle Ridge/Glade Run Unit and east of the Blackwater Unit. It is 
bound generally by the western edge of the wetland complex along the Blackwater River to the 
south and west, Middle Ridge to the East and a portion of Glade Run to the north. This research 
natural area was established to preserve examples of major wetland ecosystem types and to 
provide research and educational opportunities for scientists and others in the observation, 
study, and monitoring of the environment. It will also contribute to the national effort to preserve 
a full range of genetic and behavioral diversity for native plants and animals. 

The BRNA is 761 acres in size and is the core wetland complex on the Refuge and is 
approximately 97% wetland and 3% upland. The habitat consists of several different distinct 
community types including palustrine marsh; beaver influenced wetlands, wetland shrub swamp 
and peatland. Although much of the wetland on the Refuge falls into these general plant 
community categories, this central wetland area was chosen as an RNA due to its size, 
contiguous habitat, and the ability to delineate boundaries mostly based on natural features and 
topography. Other wetlands in this unit include small amounts of open water/aquatic and 
forested wetlands (see Table 18 and Figure 15). Uplands total only 49 acres, most of which are 
old fields, but include a small amount of shrublands. Small streams from Middle Ridge flow 
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through this unit and drain into the Blackwater River on the western side of the RNA. There is 
limited access to the Blackwater RNA Unit. Only an old rail road grade remains from historic 
logging railroads and farm access trails. 

 
Management Emphasis 

The Blackwater RNA habitat management priorities consist of wetland maintenance and riparian 
forestation (see Table 19 and Figure 16). For the most part this unit will have little active 
management conducted except for cattail management.  This Unit’s emphasis is the following: 

● Research, including observation, studying and monitoring. 

● Wildlife preserve:  Deer hunting is the only hunting allowed in this unit. 

● Beaver management: limit disturbance and destruction of rare plants and communities. 

● Post boundaries as consistent with RNA policy (8RM10). 
● Continue to map and evaluate wetland areas impacted by erosion, sedimentation and 

hydrologic disturbance. 

● Continue to minimize all Refuge activities that would cause unnecessary disturbance to 

refuge wetland communities. 

● Continue to work with partners (universities, colleges, NGOs, and federal and state 

agencies) on wetland monitoring and research projects. 

● Reduce the presence of invasive plant species through mechanical and chemical 

methods. 

 

Management Prescriptions by Habitat Management Actions 
 

RIPARIAN FORESTATION 

Currently, 248 acres are designated for Riparian Forestation in this unit (see Table 19 and 
Figure 16) and most of this area is currently in herbaceous or shrub wetland and old field habitat 
(see Table 18 and Figure 15). Planting will only occur in areas along the Blackwater and Little 
Blackwater Rivers. Small drainages within the main part of the unit will not be planted. This will 
decrease the amount of old field, shrub wetland and herbaceous wetland in the unit. 

Focal Species: 
● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● silvery sedge (Carex canescens) 

● alderleaf buckthorn (Rhamnus alnifolia) 

● panicled bulrush (Scirpus microcarpus) 

● small cranberry (Vaccinium oxycoccos) 

 

Conifer Restoration and Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in the spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 
keep deer from browsing. 

● Red spruce will be planted in the drier areas. 
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WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 513 acres of this unit (see Table 19 and 
Figure 16). This area encompasses vegetation types including herbaceous wetlands, shrub 
wetlands, upland shrub, old field, and open water (see Table 18 and Figure 15). 

Focal Species: 
● American woodcock and American bittern 

 

Priority Habitats and Rare Plants: 
● brome-like sedge (Carex bromoides) 

● silvery sedge (Carex canescens) 

● roundleaf sundew (Drosera rotundifolia) 

● American mannagrass (Glyceria grandis) 

● weakstalk bulrush (Scirpus purshianus) 

● cranberry (Vaccinium macrocarpon) 

● small cranberry (Vaccinium oxycoccos) 

● pine barren deathcamas (Zigadenus leimathoides) 

 

Wetland Management: 

● Preserve this area for its representative wetland ecosystem types that provide research 
and educational opportunities for scientists and others in the observation, study, and 
monitoring of the environment. 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on the occurrence of deteriorating or unfavorable 
conditions 
 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 1.8 miles of streams and unnamed mapped drainages in this unit. All of 
these originate from the Middle Ridge/Glade Run Unit. None of the Blackwater River is contained 
in this unit. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● None 

 

Stream Management: 
● By working with the WVDNR we will protect our streams and river from disturbance by 

allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 18. Current vegetation types and acreages in Canaan Valley NWR's Blackwater RNA Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 0 

Forested wetland 0.85 

Herbaceous wetland 229.35 

Northern hardwood forest 0 

Managed Grasslands 0 

Old field 40.99 

Open water/aquatic 8.25 

Shrub wetland 472.95 

Shrubland 8.66 

Total Acres In Unit 761.05 
 

 
 

Figure 15. Current vegetation types in Canaan Valley NWR's Backwater RNA Unit.  
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Table 19. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Blackwater RNA Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 0 

Northern hardwood forest management 0 

Riparian forestation 247.55 

Shrubland and old field management 0.12 

Early successional forest management 0 

Aspen management 0.56 

Grassland management 0 

Wetland maintenance 512.85 

Total Acres In Unit 761.08 
 

 
 

Figure 16. Proposed habitat management actions in Canaan Valley NWR's Blackwater RNA Unit. 
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Blackwater Unit 

Unit Description 

The Blackwater Unit is the central most unit of the Refuge and is located west of the Blackwater 
RNA Unit and east of the Canaan Mountain Unit. It is 1,403 acres in size and is composed 
predominately of 1,200 acres of wetland habitats.  These wetlands include shrub and 
herbaceous wetlands which comprise 83% of all wetlands found in this unit (see Table 20 and 
Figure 17). Other wetlands in this unit include open water/aquatic and forested wetlands. Open 
water includes large beaver pond complexes. Forest wetlands include large expanses of 
quaking aspen forest. Uplands account for 200 acres, most of which are old fields, but also 
include northern hardwood forest, conifer forest and a small amount of shrublands.  The 
northern and eastern boundary of this unit includes 8.5 miles of the Blackwater River. There is 
limited access to the Blackwater Unit. 

 

Management Emphasis 

Management direction in the Blackwater Unit will primarily focus on riparian forestation. 
Secondarily, management will include wetland maintenance, aspen, shrubland/old field, and 
conifer restoration. Small amounts of northern hardwood forest and early successional 
management will be completed as well (see Table 21 and Figure 18). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are 11 acres of mixed conifer in this unit (see Table 20 and Figure 17). Based 
on this plan, the conifer habitat should increase to 126 acres. This acreage is in two locations.  
Both areas are adjacent to areas that are to be managed for riparian forestation. The location in 
the southern part of the unit has the majority of the conifer acres. The other is a very small 
section in the mid-western section of the unit (see Table 21 and Figure 18). 

Focal Species: 

● Blackburnian warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants: 
● Canaan fir (Abies balsamea var. phanerolepis) 

● silvery sedge (Carex canescens) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● alderleaf buckthorn (Rhamnus alnifolia) 

 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 

release techniques by girdling or felling hardwood trees during the fall/or winter. 

● Where there is not adequate conifer regeneration plant red spruce and/or Canaan fir at 

100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 

tree availability on at least 115 acres in this unit. 

o Canaan fir plantings will occur in open, wetter areas and adjacent to current stands 

of fir.  Exclosures may be needed to protect seedlings from deer browsing. 

o Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and released once established by girdling or 
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logging overstory hardwoods. 
● Experiment with silvicultural techniques (single tree selection, group selection, 

girdling) that would increase long-term canopy dominance of red spruce in fall 
and/or winter. 

 
NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are 35 acres of northern hardwood forest in this unit (see Table 20 and Figure 
17). This acreage will decrease in this unit as some will be converted into conifer habitats.  
Therefore the resulting acreage will be 4 acres. This remaining 4 acres is located at the northern 
part of the unit (see Table 21 and Figure 18). 

Focal Species: 

● Canada warbler and black-throated blue warbler 
 
Priority Habitats and Rare Plants:  None 

 

Forest Management: 
● No management will occur in this section of the unit.  However this area is adjacent to the 

Blackwater River riparian area and may be converted to conifer in the future instead. 
 

RIPARIAN FORESTATION 

Currently, 629 acres are designated for riparian forestation in this unit (see Table 21 and Figure 
18). Most of this area is currently wetland habitats including herbaceous, shrub, and forest. 
There are small portions that are old field, northern hardwood forest, and conifer. Planting will 
occur in areas where there are no trees. 

Focal Species: 
● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

● roundleaf sundew (Drosera rotundifolia) 

● Darlington’s glade spurge (Euphorbia purpurea) 

● black ash (Fraxinus nigra) 

● American mannagrass (Glyceria grandis) 

● false Indian plantain (Hasteola suaveolens) 

● Fernald’s false mannagrass (Torreyochloa pallida var. fernaldii) 

● skullcap speedwell (Veronica scutellata) 

 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 

species such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 

keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas. 

● Planting will only occur along the Blackwater River and the 2 southern most 

tributaries adjacent to conifer restoration areas. 
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SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 140 acres of old field and 9 acres of shrub in this unit for a total of 149 acres 
(see Table 20 and Figure 17). Seventeen acres of shrub/old field will be managed under riparian 
forestation. Therefore only 132 acres are designated as shrubland and old field management and 
not much management action will occur in this management unit due to the remoteness and 
wetness of the area (see Table 21 and Figure 18). 

Focal Species: 

● American woodcock and field sparrow. 
 
Priority Habitats and Rare Plants: 

● silvery sedge (Carex canescens) 

● panicled bulrush (Scirpus microcarpus) 

 

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action will occur on only 2 acres in this unit (see Table 21 and Figure 
18). Early successional management will occur in current northern hardwood forest. This is a 
small amount of acreage, but the area is adjacent to larger blocks of early successional habitat 
management in the Canaan Mountain Unit to the west. The management in this unit for early 
successional will be combined with the Canaan Mountain Unit. 

Focal Species: 
● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants:  None 

 

Early Successional Management: 

● Clear cut 2 acres of northern hardwood forest in fall and/or winter by contract 

logging.  This acreage will be combined with the acres adjacent to this area in the 

Canaan Mtn. Unit.  Total acres will be 10 to 30 acre patches with cutting cycles of 

approximately 40 years in rotation (See Canaan Mountain Unit as well as Appendix 

C for additional details). 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 
 

ASPEN MANAGEMENT 

Aspen management will occur on 232 acres in this unit (see Table 21 and Figure 18). This area 
is referred to as Big Aspen. There are currently many different age classes of aspen in this 
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area. Most management that will occur in this area will be regeneration cutting via a contractor 
due to limited access and wetness. 

Focal Species: 

● American woodcock and field sparrow 
 

Priority Habitats and Rare Plants: 
● silvery sedge (Carex canescens) 

● black ash (Fraxinus nigra) 

● false Indian plantain (Hasteola suaveolens) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● panicled bulrush (Scirpus microcarpus) 

 

Aspen Management: 

● In areas with adequate aspen trees:  

 Clear-cut 5-10 acres of aspen to stimulate regeneration. 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
occur after bud break 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 

 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures. 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 
 

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 275 acres of this unit (see Table 21 and 
Figure 18). This area occurs mostly south of the Blackwater River and adjacent to drainages 
that drain into the Blackwater River.  These areas contain shrub and herbaceous wetlands. 

Focal Species: 

● American woodcock and American bittern 
 
Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

● silvery sedge (Carex canescens) 

● Darlington’s glade spurge (Euphorbia purpurea) 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Chapter 5 152 September 2017   

 

Wetland Management: 

● Evaluate wetland areas to see if restoration may be needed due to past disturbance 
including Off-Road Vehicle use and old rail grades. 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on occurrence of deteriorating or unfavorable conditions.  

 
 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 7.5 miles of streams and small mapped but unnamed drainages in this unit. 
Most of these originate in the Canaan Mountain Unit and drain from Canaan Mountain and 
Bearden Knob areas. A small section of 0.3 miles of the Little Blackwater including the mouth 
where it drains into the Blackwater River, is in this unit. There are 1.2 miles of the North Branch 
of the Blackwater River in this unit which acts as the south eastern most boundary of the unit 
and is shared by private property. The Blackwater River and the North Branch meet in this unit. 
The Blackwater River makes up 8.5 miles of this unit. 

 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 
● None 

 

Stream Management: 

● By working with the WVDNR we will protect our streams and river from disturbance by 
allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 20. Current vegetation types and acreages in Canaan Valley NWR's Blackwater Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 11.45 

Forested wetland 170.45 

Herbaceous wetland 343 

Northern hardwood forest 35.36 

Managed Grasslands 0 

Old field 140.48 

Open water/aquatic 47.44 

Shrub wetland 645.9 

Shrubland 8.78 

Total Acres In Unit 1402.86 
 

 
 

Figure 17. Current vegetation types in Canaan Valley NWR's Blackwater Unit. 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Chapter 5 154 September 2017   

Table 21. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Blackwater Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 125.64 

Northern hardwood forest management 4.07 

Riparian forestation 629.40 

Shrubland and old field management 132.37 

Early successional forest management 2.05 

Aspen management 231.78 

Grassland management 0 

Wetland maintenance 274.80 

Total Acres In Unit 1400.10 
 

 
 

Figure 18. Proposed habitat management actions in Canaan Valley NWR's Blackwater Unit.  



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Chapter 5 155 September 2017   

Canaan Mountain Unit 

Unit Description 

The Canaan Mountain Unit is 746 acres in size and lies west of the Blackwater Unit and south of 
the Brown Mountain Unit. Primary access to the Canaan Mountain Unit is via Camp 70 Road in 
the North and Cortland Road in the south. From the north, Camp 70 Road provides access via 
the Blackwater Bridge to the Canaan Mountain Trail, an old logging road.  There are many old 
logging roads that branch off of this trail. From the south, Cortland Road provides access to a 
small portion of the unit.  Areas in the middle of the unit can be accessed with permission from 
Black Bear Woods Homeowners as well as from Canaan Heights via dirt roads. 

The Canaan Mountain Unit is composed of upland habitats, 93% (see Table 22 and Figure 19). 
Northern hardwood forests account for most of the upland habitats while less prominent uplands 
include shrublands, old field, and a small amount of conifer forest. Only 50 acres of wetlands 
occur in this unit, most of which are herbaceous wetlands with a small amount of open 
water/aquatic, shrub wetlands, and forested wetlands. 

 

Management Emphasis 

Management direction in the Canaan Mountain Unit will primarily focus on northern hardwood 
forest and conifer restoration. Secondarily, management will include riparian forestation, 
shrubland and old field, early successional, and wetland maintenance. Small amounts of aspen 
will be managed as well (see Table 23 and Figure 20). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are 11.8 acres of the mixed conifer vegetation type in this unit (see Table 22 and 
Figure 19). As other vegetation types are managed by conifer restoration prescriptions, this 
vegetation type will increase significantly to 194 acres (see Table 23 and Figure 20).  This area 
is adjacent to other lands that have a conifer component. There is also conifer coming into this 
area naturally. Planting of red spruce has been completed in some of these areas in the past. 

Focal Species:  

 Blackburninan Warbler 
 

Priority Habitats and Rare Plants:  None 

 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 

release techniques by girdling or felling hardwood trees during the fall and/or winter. 

● Where there is not adequate conifer regeneration plant red spruce and/or Canaan fir at 

100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 

tree availability on at least 186 acres in this unit. 

 Canaan fir plantings will occur in open, wetter areas and adjacent to current stands of 

fir.  Exclosures may be needed to protect seedlings from deer browsing. 

 Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and released once established by girdling or 
logging overstory hardwoods. 

● Experiment with silvicultural techniques (single tree selection, group selection, girdling) 
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that would increase long-term canopy dominance of red spruce in fall and/or winter. 
 
NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 556 acres of the northern hardwood forest vegetation type in 
this unit (see Table 22 and Figure 19).   This acreage will decrease to 316 as some will be 
converted to conifer habitats (see Table 23 and Figure 20). These forests contain a higher 
component of black cherry than other areas and will be managed for its continual presence.  
The northern hardwood forest contains beech with beech bark disease as well as large areas of 
ferns. Therefore pre-commercial treatments will be needed to control beech brush and ferns 
that impede the development of tree regeneration and a diverse understory. 

Focal Species: 
● Canada warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants: 
● summer sedge (Carex aestivalis) 

 

Forest Management: 

● Where there is not adequate hardwoods regeneration, in open field or shrubland areas: 

● Plant hardwoods including but not limited to sugar maple, yellow birch, black 
cherry, and serviceberry from local seed sources when possible at 100 to 200 
trees per acre depending on habitat suitability in spring and/or fall. 

● Deer exclosures or tree tubes may be added in areas where deer browse 
pressure is high after tree planting occurs. 

● Employ prescriptions to develop late successional characteristics in fall and/or winter 

including: 

● Girdle or fell stems touching most robust “crop” trees to release the crop trees 

and create snags which will later become coarse woody debris. 

● Use reserve shelterwood cuts, or single tree or group selection cuts of up to one- 
half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. 

● Use group selection or single tree selection in fall and/or winter to: 

● increase openings in the stand, 

● encourage succession, and 

● increase regeneration and understory growth. 

● Mechanical or chemical treatment to reduce beech brush and ferns where forest overstory 

management is planned either before cutting takes place or immediately after it is 

completed. 

● Once forest inventory is completed exact locations and acreage for planting, girdling, 
management techniques and other treatments will be determined. 

● In areas where northern hardwood will be converted to another vegetation type, forest 
management will be used to remove trees when needed (see other sections in this unit 
for more details on future management of these areas). 

 

RIPARIAN FORESTATION 

Currently, 67 acres are designated for riparian forestation in this unit (see Table 23 and Figure 
20). Most of this area is currently in a northern hardwood forest, shrubland, or old field habitat. 
Planting will occur in areas where there are no trees as well as areas where spruce historically 
occurred or is appropriate. 
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Focal Species: 
● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 

species such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 
keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas adjacent to other conifer restoration 
areas as well as the riparian area in the northern section of the unit. 

● Plant northern hardwoods at 100 to 200 trees per acre in spring and/or fall. 

● Northern hardwoods will be planted in upland areas that are near areas where 
there are currently northern hardwoods.  

● This will include planting sugar maple, yellow birch, black cherry, serviceberry and 
other native hardwood species. 

● Shrubs may need to be mowed or cut before plantings take place. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 47 acres of old field and 48 acres of shrub for a total of 95 acres in this unit 
(see Table 22 and Figure 19). The open field habitat is in the northern part of the unit while the 
shrub is in the southern portion.  The total acreage will decrease to 76 acres due to riparian 
forestation and grassland management conversions (see Table 23 and Figure 20). 

Focal Species: 

● American woodcock and field sparrow 
 

Priority Habitats and Rare Plants: 
● blackgirdle bulrush (Scirpus atrocinctus) 

 

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, viburnums 
when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and grazing.  
See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations would 
be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action will occur on 35 acres in this unit (see Table 23 and Figure 20). 
Early successional management will occur in current northern hardwood forest via commercial 
forest management. 
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Focal Species: 
● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants: 

● None 

 

Early Successional Management: 

● Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by contract 

logging.  This acreage will be combined with the acres adjacent to this area in the 

Blackwater Unit.  Cutting cycles will be approximately 40 years in rotation (See 

Blackwater Unit as well as Appendix C for additional details). Therefore there will 

be anywhere from two to four cuts in this unit depending on the size of each 

individual cut. 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 
 

ASPEN MANAGEMENT 

Aspen management will occur on 10 acres in this unit. It is currently part of the old field and 
forested wetland vegetation type. This stand is on the western edge of this unit and connects with 
the Big Aspen area in the Blackwater Unit to the east. 

Focal Species: 

● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants: 

● silvery sedge (Carex canescens) 

 

Aspen Management: 

● In areas with adequate aspen trees:  

 Clear-cut 5-10 acres of aspen to stimulate regeneration. 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
occur after bud break. 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 

 Use commercial forest management when possible in upland areas, especially in 
areas adjacent to early successional forest management. 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 
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 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures. 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 
 

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 39 acres of this unit (see Table 23 and Figure 
20). This area occurs mostly in herbaceous wetland habitat. 

Focal Species: 

● American woodcock and American bittern 
 
Priority Habitats and Rare Plants: 

● None 

 

Wetland Management: 
● Evaluate this small wetland to see if restoration may be needed due to past disturbance, 

including Off-Road Vehicle use. 
● Use wetland biological integrity index developed for the Refuge to determine if and when 

management is needed based on the occurrence of deteriorating or unfavorable. 
 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 0.51 miles of streams in this unit. These small streams/drainages come 
from Canaan Mountain and Bearden Knob. The northern most boundary of this unit is the 
Blackwater River (0.1 miles) which this unit shares with the North Unit. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● None 

 

Stream Management: 
● By working with the WVDNR we will protect our streams and river from disturbance by 

allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 22. Current Vegetation types and acreages in Canaan Valley NWR’s Canaan Mountain Unit. 

Vegetation Type Total Acres In Canaan Mountain Unit 

Conifer (spruce)/mixed 11.80 

Forested wetland 2.46 

Herbaceous wetland 40.21 

Northern hardwood forest 584.96 

Managed Grasslands 0 

Old field 47.30 

Open water/aquatic 0.27 

Shrub wetland 7.09 

Shrubland 47.88 

Total Acres In Unit 741.97 

 

 
 

Figure 19. Current vegetation types in Canaan Valley NWR's Canaan Mountain Unit.  
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Table 23. Habitat management actions and acreages in Canaan Valley NWR's 
Canaan Mountain Unit. 

Habitat Management Actions Total Acres In Canaan Mountain Unit 

Conifer restoration 193.69 

Northern hardwood forest management 315.81 

Riparian forestation 66.74 

Shrubland and old field management 76.74 

Early successional forest management 35.14 

Aspen management 9.83 

Wetland maintenance 39.42 

Total Acres In Unit 737.37 
 

 

Figure 20. Proposed habitat management actions in Canaan Valley NWR's Canaan Mountain Unit. 
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Cortland Unit 

 

Unit Description 

The Cortland Unit is the western most unit in the Refuge. It lies directly south of the Blackwater 
and the Canaan Mountain Units and west of the Central Unit.  However the Cortland and 
Central Units are not connected. There is a large piece of private property between the two 
units. Primary access to the Cortland Unit is Cortland Road, Plant Road, and multiple locations 
along Route 32. 

The Cortland Unit is 1,354 acres in size and is comprised of 980 acres of upland habitats (see 
Table 24 and Figure 21). Old fields and northern hardwood forests account for most of the 
upland habitats. Other uplands include grassland, shrublands, and conifer forests.  There are 
360 acres of wetlands in this unit, most of which are shrub and herbaceous wetlands with a small 
amount of open water/aquatic and forested wetlands. This unit contains most of the North 
Branch of the Blackwater River that flows through the Refuge as well as Flat Run and a few 
other small drainages that empty into the North Branch and Flat Run. 

 

Management Emphasis 

Management direction in the Cortland Unit will primarily focus on riparian forestation, shrubland 
and old field and conifer restoration. Secondarily, management will include managed 
grasslands, wetland maintenance, and early successional management. Traces of northern 
hardwood forest and aspen will be managed for as well (see Table 25 and Figure 22). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are 14 acres of mixed conifer in this unit (see Table 24 and Figure 21). Conifer 
will increase to 297 acres as all northern hardwood forests, except that which will be cut for 
early successional habitat, and some old fields will be converted to conifer forest. There is 
conifer coming in naturally in some of these areas already. Planting of red spruce has been 
completed in one area already in this unit (see Table 25 and Figure 22). 

Focal Species: 

● Blackburnian warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants: 

● robin runaway (Dalibarda repens) 

● Fernald’s false mannagrass (Torreyochloa pallida var. fernaldii) 

 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 
release techniques by girdling or felling hardwood trees during fall and/or winter. 

● Where there is not adequate conifer regeneration plant red spruce and/or Canaan fir at 
100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 
tree availability on at least 283 acres in this unit. 
o Canaan fir plantings will occur in open, wetter areas and adjacent to current stands 

of fir.  Exclosures may be needed to protect seedlings from deer browsing. 

o Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
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Spruce will be planted under hardwoods and released once established by girdling or 
logging overstory hardwoods. 

● Experiment with silvicultural techniques (single tree selection, group selection, 

girdling) that would increase long-term canopy dominance of red spruce in fall 

and/or winter. 

 

RIPARIAN FORESTATION 

Currently, 342 acres are designated as riparian forestation in this unit (see Table 25 and Figure 
22). Most of this area is currently in a northern hardwood forest, shrubland or old field, and many 
different wetland habitat actions. Conifer planting will occur in areas where there are no trees and 
they historically occurred or are appropriate. In speckled alder wetland areas no tree planting will 
occur due to the present of rare plants. 

Focal Species: 

● eastern brook trout 
 

Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

● Brome-like sedge (Carex bromoides) 

● Robin runaway (Dalibarda repens) 

● American mannagrass (Glyceria grandis) 

● False Indian plantain (Hasteola suaveolens) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● Alderleaf buckthorn (Rhamnus alnifolia) 

● Blackgirdle bulrush (Scirpus atrocinctus) 

● Panicled bulrush (Scirpus microcarpus) 

● American cranberrybush (Viburnum trilobum) 

 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 

species, such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 
keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas adjacent to other conifer restoration 

areas as well as the riparian areas. Shrubs may need to be mowed or cut before 

plantings take place. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 405 acres of old field and 152 acres of upland shrub in this unit for a total of 
557 acres (see Table 24 and Figure 21). The open field and shrub habitat is scattered throughout 
the entire unit.  The acreage will decrease to 339 acres due to conversion to conifer and early 
successional habitat (see Table 25 and Figure 22). 

Focal Species: 

● American woodcock and field sparrow. 
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Priority Habitats and Rare Plants: 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae)  

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action will occur on 96 acres in this unit (see Table 25 and Figure 
22). Early successional management will occur in current northern hardwood forest and a small 
portion of old field and shrubland vegetation types. 

Focal Species: 
● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants:  None 

 
Early Successional Management: 

● Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by contract 

logging.  Cutting cycles will be approximately 40 years in rotation (See Appendix C 

for additional details). Therefore there will be anywhere from three to 10 cuts in this 

unit depending on the size of each individual cut. 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 

 
ASPEN MANAGEMENT 

Aspen management will occur on 0.62 acres in this unit. The current acre is in the old field 
vegetation type but will be converted. This stand will be located between the grassland on the 
east side of Cortland Road and shrub wetlands along the North Branch of the Blackwater River. 
This acreage may increase when all aspen stands in the area are mapped. 

Focal Species: 

● American woodcock and field sparrow 
 
Priority Habitats and Rare Plants:   

● None 

 

Aspen Management: 

● In areas with adequate aspen trees:  

 Clear-cut aspen according to the following actions to stimulate regeneration. 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
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occur after bud break. 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 

 Use commercial forest management when possible in upland areas, especially in 
areas adjacent to early successional forest management. 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 

 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures.+ 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 

 Plant aspen to create an early successional demonstration area. 
 
GRASSLAND MANAGEMENT 

There are currently 405 acres of the old field vegetation type and 92 acres for managed 
grassland in this unit (see Table 24 and Figure 21). However, only 138 acres will be maintained 
as a managed grassland habitat. These 138 acres are in four separate field locations (see Table 
25 and Figure 22).  Three are along Cortland Road and the other is located off of Route 32. The 
CCP states that grasslands will be managed at 50 acres or more. Three of these grasslands are 
not 50 acres on their own. However, the two along Cortland Road when combined are 
approximately 48 acres, and the other one south of these along Cortland Road is 18 acres and 
adjacent to grassland areas on private land. 

Focal Species: 

● Henslow’s sparrow and bobolink 
 

Priority Habitats and Rare Plants: 
● panicled bulrush (Scirpus microcarpus) 

 

Grassland Management: 

● Utilize grassland management techniques including mowing, haying, or burning on a 
three to five year cycle or as needed to reduce woody encroachment. 

● Mowing and haying will occur between August 15 and October 1. 

● Burning will occur in the spring when conditions are favorable. 

● The field east of Cortland road is much wetter and will be mowed less often than 

the other 3. 

● Evaluate grassland management techniques and determine those that are best for 
nesting grassland and migratory bird species. 

● Remove shrub hedgerows and fence posts to increase connectivity and contiguous 
grassland areas in fall and/or winter. 

● Remove trees along the edges of fields unless identified as apple trees in fall and/or 

winter. 
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● Work with private landowners and partners to: 

 Encourage late haying and mowing of grasslands adjacent to Refuge property. 

 Develop conservation easements and other land protection incentives to maintain 
grassland habitat in the surrounding area. 

● Some fields require shorter rotations where soil moisture and proximity to colonizing tree 
and shrub species promotes competition with desired grasses and forbs. Maintaining 
rotations will ensure that standing vegetation is retained in some fields for migration 
habitat. 

 

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 124 acres of this unit (see Table 25 and 
Figure 22). This area occurs mostly in herbaceous, shrub, and forested wetland habitats. Most 
of this habitat management action is along Flat Run and scattered sections along the North 
Branch of the Blackwater River. 

 
Focal Species: 

● American woodcock and American bittern 
 
Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

● robin runaway (Dalibarda repens) 

● black ash (Fraxinus nigra) 

● American mannagrass (Glyceria grandis) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● blackgirdle bulrush (Scirpus atrocinctus) 

● panicled bulrush (Scirpus microcarpus) 

 

Wetland Management: 

● Evaluate the small wetland on the east side of this unit to see if restoration may be 
needed due to past disturbance, including Off-Road Vehicle use. 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on the occurrence of deteriorating or unfavorable. 

 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 3.5 miles of streams in this unit. Flat Run (Flag Run) is the only named 
stream and it includes 1.6 miles, almost half of these streams. There are 3.8 miles of the North 
Branch of the Blackwater River in this unit, a third of which is shared to the east with private 
property. 

Fish electroshocking surveys and habitat assessments were completed on Flat Run in the 
summer of 2017.  This information will be used to determine where new surveys will be in the 
future.  It will also help guide managers in determining where habitat restoration and possible 
reintroductions will take place in the future. 

Focal Species: 

● eastern brook trout 

  

Priority Habitats and Rare Plants: 

● None 
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Stream Management: 
● By working with the WVDNR we will protect our streams and river from disturbance by 

allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 24. Current vegetation types and acreages in Canaan Valley NWR's Cortland Unit. 

CCP Vegetation Type Current Acres 

Conifer (spruce)/mixed 14.36 

Forested wetland 20.42 

Herbaceous wetland 130.19 

Northern hardwood forest 317.02 

Managed grasslands 91.95 

Old field 404.78 

Open water/aquatic 2.62 

Shrub wetland 207.97 

Shrubland 151.79 

Total Acres In Unit 1341.1 

 

 
 

Figure 21. Current vegetation types in Canaan Valley NWR's Cortland Unit.  
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Table 25. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Cortland Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 296.96 

Northern hardwood forest management 0.02 

Riparian forestation 342.33 

Shrubland and old field management 338.69 

Early successional forest management 95.49 

Aspen management 0.62 

Grassland management 137.75 

Wetland maintenance 124.37 

Total Acres In Unit 1336.25 

 

 
 

Figure 22. Proposed habitat management actions in Canaan Valley NWR's Cortland Unit. 
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Central Unit 

 

Unit Description 

The Central Unit is located north of the Freeland Unit and the Blackwater River is this unit’s 
eastern most boundary. The northern, southern, and western boundaries of this unit are private 
lands. Primary access to this unit is from Cortland Road and Beall Lane. The Bob Orders 
property separates the Central and Cortland Units. The Beall trails occur on this unit including 
the Beall North, Beall Connector, Beall Bridge, Beall South, Short Cut, Bog Overlook and 
Hemlock Spur (will be soon changed to Blackwater View Trail) Trails. 

The Central Unit is 660 acres in size and 95% of it is composed of upland habitats,(see Table 26 
and Figure 23). Northern hardwood forests and grasslands account for most of the upland 
habitats while less prominent uplands include shrublands, old field, and a small amount of 
conifer forest. Only 37 acres of wetlands occur in this unit, most of which are open water aquatic, 
herbaceous, and shrubland wetlands with a small amount of forested wetlands. The Blackwater 
River is the only named waterway in this unit. There is an old farm pond located in the large 
grassland in this unit. 

 

Management Emphasis 

Management direction in the Central Unit will primarily focus on managed grasslands and 
northern hardwood forest. Secondarily, management will include riparian forestation, shrubland, 
and old field. Wetland maintenance and early successional management will be completed as 
well (see Table 27 and Figure 24). 

 

Management Prescriptions by Habitat Management Actions 
 

NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 285 acres of northern hardwood forest in this unit (see Table 
26 and Figure 23). This acreage will decrease to 160 as some will be converted to the riparian 
forestation habitats (this could include both northern hardwoods and conifers) which are located 
along the Blackwater River (see Table 27 and Figure 24). Northern Hardwood Forest 
Management will focus on American beech that is infected with beech bark disease. The beech 
stumps will be treated to reduce root suckering. 

Focal Species: 

● Canada warbler and black-throated blue warbler 
 

Priority Habitats and Rare Plants: 

● None 

 

Forest Management: 
● Where there is not adequate hardwoods regeneration, in open field or shrubland areas: 

● Plant hardwoods including but not limited to sugar maple, yellow birch, black 
cherry, and serviceberry from local seed sources when possible at 100 to 200 
trees per acre depending on habitat suitability in spring and/or fall. 

● Deer exclosures or tree tubes may be added in areas where deer browse 

pressure is high after tree planting occurs. 

● Employ prescriptions to develop late successional characteristics in fall and/or winter 

including: 
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● Girdle or fell stems touching most robust “crop” trees to release the crop trees 
and create snags which will later become coarse woody debris. 

● Use reserve shelterwood cuts, or single tree or group selection cuts of up to one- 
half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. 

● Use group selection or single tree selection in fall and/or winter to: 

● increase openings in the stand, 

● encourage succession, and 

● increase regeneration and understory growth. 

● Mechanical or chemical treatment to reduce beech brush and ferns where forest overstory 

management is planned either before cutting takes place or immediately after it is 

completed. 

● Once forest inventory is completed exact locations and acreage for planting, girdling, 
management techniques and other treatments will be determined. 

● In areas where northern hardwood will be converted to another vegetation type, forest 
management will be used to remove trees when needed (see other sections in this unit 
for more details on future management of these areas). 

 
RIPARIAN FORESTATION 

Currently, 99 acres are designated for Riparian Forestation in this unit (see Table 27 and Figure 
24). Most of this area is currently in a northern hardwood forest vegetation type. Planting will 
occur in areas where there are no trees as well as areas where red spruce historically occurred 
or are appropriate. There are currently 3 acres of red spruce and 3 acres of hemlock along the 
Blackwater River that will be in this riparian forestation habitat management action. 

There have been numerous red spruce tree plantings along the west side of the Blackwater 
River in this unit. In addition, plants are naturally occurring on the private property to the 
southwest on the eastern side of the Blackwater at the Timberline Housing Development 
conservation area which the Refuge helped to coordinate. 

Focal Species: 
● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● false Indian plantain (Hasteola suaveolens) 

 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 

species, which may result in limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 

keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas adjacent to other conifer restoration 

areas as well as the riparian area in the northern section of the unit. Shrubs may 

need to be mowed or cut before plantings take place. 

● Plant northern hardwoods at 100 to 200 trees per acre in spring and/or fall. 

● Northern hardwoods will be planted in upland areas that are near areas where 
there are currently northern hardwoods.  
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● This will include planting sugar maple, yellow birch, black cherry, serviceberry and 
other native hardwood species. 

● Shrubs may need to be mowed or cut before plantings take place. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 83 acres of old field and 14 acres of upland shrub in this unit (see Table 26 
and Figure 23). The open field habitat is spread out across the entire unit while the shrub is 
concentrated to a portion in the central part of the unit (see Table 27 and Figure 24). The 
acreage will decrease slightly to 83 acres due to grassland management conversion. 

Focal Species: 

● American woodcock and field sparrow 
 

Priority Habitats and Rare Plants: 

● None 

 

Early Successional Management: 
● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action will occur on 58 acres in this unit (see Table 27 and 
Figure 24). Early successional management will occur in current northern hardwood 
forest as well as some old field and grassland vegetation types that will be converted to 
young forest. 

Focal Species: 

● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants: 
● None 

 

Early Successional Management: 

● In areas where there are currently northern hardwood forests: 

 Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by 

contract logging.  Cutting cycles will be approximately 40 years in rotation (See 

Appendix C for additional details). Therefore there will be anywhere from four to 

12 cuts in this unit depending on the size of each individual cut. 

 Pre-treat, if necessary, fern before the cut takes place. 

 If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 

● In areas that were old field or grassland, plant quaking aspen or northern hardwoods at 

200 trees per acre. 
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GRASSLAND MANAGEMENT 

There are currently 238 acres of managed grassland in this unit (see Table 27 and Figure 24). 
However this acreage will drop to 214 acres when grassland in the southeastern most section of 
the unit is converted into shrubland and old field due to the extreme wetness of the area. Other 
areas of northern hardwood forest and old field will be expanded as grassland to make one large 
contiguous grassland unit that is 214 acres. 

Focal Species: 

● Henslow’s sparrow and bobolink 

 

Priority Habitats and Rare Plants: 

● panicled bulrush (Scirpus microcarpus) 

 

Grassland Management: 
● In current grassland areas: 

o Utilize grassland management techniques including mowing, haying, or burning 
on a three to five year cycle or as needed to reduce woody encroachment. 
 Mowing and haying will occur between August 15 and October 1. 

 Burning will occur in the spring when conditions are favorable. 

 The field east of Cortland road is much wetter and will be mowed less often than 

the other 3. 

● In areas that are currently northern hardwood forest: 

o Remove trees and stumps in the spring and seed with cool season, native grassland 

species. 

o Utilize grassland management techniques including mowing, haying or burning on a 
three-year cycle or as needed to reduce woody encroachment once grassland is 
established. 

● In areas that are currently old field: 

o Seed with cool season, native grassland species in necessary 

o Utilize grassland management techniques including mowing, haying or burning on a 
three-year cycle or as needed to reduce woody encroachment once grassland is 
established. 

● Evaluate grassland management techniques and determine those that are best for 
nesting grassland and migratory bird species. 

● Remove shrub hedgerows and fence posts to increase connectivity and contiguous 
grassland areas in fall and/or winter. 

● Remove trees along the edges of fields unless identified as apple trees in fall and/or 

winter. 

● Work with private landowners and partners to: 

o Encourage late haying and mowing of grasslands adjacent to Refuge property. 

o Develop conservation easements and other land protection incentives to maintain 
grassland habitat in the surrounding area. 

● Some fields require shorter rotations where soil moisture and proximity to colonizing tree 
and shrub species promotes competition with desired grasses and forbs. Maintaining 
rotations will ensure that standing vegetation is retained in some fields for migration 
habitat. 
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WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 42 acres of this unit (see Table 27 and Figure 
24). This area occurs mostly along small drainages, the blueberry bog in the northern section, 
and west of the grassland where the pond drains west. 

Focal Species: 

● American woodcock and American bittern 
 
Priority Habitats and Rare Plants: 

● None 
 

Wetland Management: 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on occurrence of deteriorating or unfavorable conditions. 

 

 
RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 0.53 miles of streams in this unit. This includes 0.15 miles of Yoakum Run 
where it empties in to the Blackwater River and an unnamed mapped drainage that also empties 
into the Blackwater River.  This unit also contains 2.5 miles of the Blackwater River. 
The southeastern most section of the Blackwater is shared with the Freeland Unit (0.5 miles), 
the next section is shared with the Timberline Conservancy property (0.6 miles), and the last 
section (1.4 miles) is shared with the Middle Ridge-Glade Run Unit. 

Focal Species: 
● eastern brook trout 
  

Priority Habitats and Rare Plants: 

● None 

 

Stream Management: 
● By working with the WVDNR we will protect our streams and river from disturbance by 

allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 26. Current vegetation types and acreages in Canaan Valley NWR's Central Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 2.71 

Forested wetland 2.71 

Herbaceous wetland 13.64 

Northern hardwood forest 285.2 

Managed grasslands 238.16 

Old field 82.54 

Open water/aquatic 9.34 

Shrub wetland 11.4 

Shrubland 14.11 

Total Acres In Unit 659.81 
 

 
 

Figure 23. Current vegetation types in Canaan Valley NWR's Central Unit. 
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Table 27. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Central Unit. 

Habitat Management Actions  Proposed Acres 

Conifer restoration 0 

Northern hardwood forest management 159.92 

Riparian forestation 99.18 

Shrubland and old field management 83.19 

Early successional forest management 57.84 

Aspen management 0 

Grassland management 213.72 

Wetland maintenance 42.04 

Total Acres In Unit 655.88 
 

 
 

Figure 24. Proposed habitat management actions in Canaan Valley NWR's Central Unit. 
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Headquarters Unit 

Unit Description 

The Headquarters Unit is the westernmost and smallest unit of the Refuge. It is located west of 
the Freeland Unit. The unit is split in two via Route 32. The eastern half of the unit is bordered by 
Cortland Road to the north, private property to the east, and Timberline Road to the south. 
The western portion is bordered by private property to the north and south and the Canaan 
Valley State Park to the west. Primary access to the Headquarters Unit is Route 32 and 
Cortland and Timberline Roads. The Refuge Headquarters and visitor center are located on this 
unit.  Only one small trail occurs in this unit.  It ends at the over flow pond at the small overlook 
platform. There are areas to the south of the Refuge office that contain areas of previous 
disturbance, i.e. road or graveled area that could be reclaimed as natural habitat.  

The Headquarters Unit is 209 acres in size and is comprised of 94 acres of upland habitats and 
116 acres of wetland habitats (see Table 28 and Figure 25). The most predominant upland 
habitat is shrublands while only a small amount is old field. Shrub and herbaceous wetlands 
occur most frequently in this unit with only a small amount of forested wetlands present. There 
are no named waterways in this unit just a small drainage in the northern section. It does 
however contain the Refuge’s wastewater pond. 

 

Management Emphasis 

Management direction in the Headquarters Unit will primarily focus on shrubland and old field. 
Secondarily, management will include wetland maintenance and riparian forestation. Traces of 
aspen will be planted as well as an early successional demonstration area just north of the 
Timberline Road (see Table 29 and Figure 26). 

 

Management Prescriptions by Habitat Management Action 
 

RIPARIAN FORESTATION 

Currently, 55 acres are designated for riparian forestation in this unit (see Table 29 and Figure 
26). Most of this area is currently in upland and wetland shrub or herbaceous wetland habitats. 
Planting will occur in areas where there are no trees as well as areas where spruce and fir is 
historically occurred or are appropriate unless there are rare plants in the area. 

Focal Species: 
● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● Canaan fir (Abies balsamea var. phanerolepis) 

● Hayden’s sedge (Carex haydenii) 

● Darlington’s glade spurge (Euphorbia purpurea) 

● woodland horsetail (Equisetum sylvaticum) 

● false Indian plantain (Hasteola suaveolens) 

● American mannagrass (Glyceria grandis) 

● Britton Vanbrunt’s polemonium (Polemonium vanruntiae) 

● blackgirdle bulrush (Scirpus atrocinctus) 

 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species, which may results in limited tree planting. 
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● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 
keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas. Shrubs may need to be mowed or cut 

before plantings take place. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 88 acres of upland shrubs, 94 acres wetland shrub and 5 acres of old field in 
this unit (see Table 28 and Figure 25).  The wetland shrub habitat is on the western portion of 
the unit while the upland shrub is in the eastern portion. The acreage of shrub vegetation type 
overall will not decrease, however only 65 acres will be managed (see Table 29 and Figure 26). 
The acreage of shrub that will be managed will be restricted to the upland shrub areas. The 
wetland shrub will be considered in the wetland maintenance section where little to no 
management will occur. 

Focal Species: 

● American woodcock and field sparrow. 

 

Priority Habitats and Rare Plants:  None 
 

Early Successional Management: 

● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

● Tend to the aspen early successional demonstration area just north of Timberline 
Road: maintain tree protectors and replant areas that have experienced seedling 
mortality. 

 

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 85 acres of this unit (see Table 29 and Figure 
26). This area occurs mostly in wetland shrub habitat as well as small amounts of herbaceous 
wetland and forested wetland habitats. 

Focal Species: 

● American woodcock and American bittern 
 

Priority Habitats and Rare Plants: 

● None 

 

Wetland Management: 
● Evaluate this small wetland to see if restoration may be needed due to past disturbance, 

including farming use. 
● Use wetland biological integrity index developed for the Refuge to determine if and when 

management is needed based on the occurrence of deteriorating or unfavorable. 
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RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 0.4 miles of streams and river in this unit. One is an unnamed drainage in 
the northern section of the unit and the others are small parts of the Blackwater River in the 
southern part of the unit. 

Focal Species: 

● eastern brook trout 

  

Priority Habitats and Rare Plants: 

● None 

 

Stream Management: 
● By working with the WVDNR we will protect our streams and river from disturbance by 

allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 28. Current vegetation types and acreages in Canaan Valley NWR's Headquarters Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 0 

Forested wetland 1.6 

Herbaceous wetland 18.0 

Northern hardwood forest 0 

Managed Grasslands 0 

Old field 5.31 

Open water/aquatic 1.62 

Shrub wetland 93.88 

Shrubland 88.52 

Total Acres In Unit 208.93 
 

 

 
 

Figure 25. Current vegetation types in Canaan Valley NWR's Headquarters Unit.  
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Table 29. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Headquarters Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 0 

Northern hardwood forest management 0 

Riparian forestation 55.00 

Shrubland and old field management 65.15 

Early successional forest management 0 

Aspen management 0 

Grassland management 0 

Wetland maintenance 84.58 

Total Acres In Unit 204.73 
 

 

 
 

Figure 26. Proposed habitat management actions in Canaan Valley NWR's Headquarters Unit. 
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Freeland Unit 

Unit Description 

The Freeland Unit is located east of the Headquarters Unit and north of the Idleman’s Unit. The 
Blackwater River acts as this unit’s northwestern boundary. The southernmost boundary is 
Freeland Road. The other boundaries of this unit are adjacent to private property. The unit is 
split in northern and southern halves via Timberline Road which provides primary access to the 
unit. Freeland Road and Forest Road 80 provide access to the southern portion.  Idleman’s 
Road trail is an access point to the southeastern portion of this unit. There is another access 
point to the western portion of the unit from a private road that intersects Route 32. The Freeland 
Boardwalk trail is the only trail located on this unit. 

The Freeland Unit is 1,116 acres in size and is comprised of a variety of vegetation types. There 
are nearly equal amounts of upland habitats as wetland habitats. The upland habitats equal 564 
acres and are composed of shrublands, grasslands, northern hardwood forests, old fields, and 
conifer forest (see Table 30 and Figure 27). Shrub, herbaceous, and forested wetlands occur 
most frequently in this unit with only a small amount of open water/aquatic habitat present for a 
total of 552 acres. Freeland and Idleman’s Runs flow into this unit from the Idleman’s Unit which 
then empty into the Blackwater River. 

 

Management Emphasis 

Management direction in the Freeland Unit will primarily focus on shrubland and old field and 
riparian forestation. Secondarily management will include wetland maintenance, conifer 
restoration, and managed grasslands. Lastly will be aspen and early successional management 
with a small amount of northern hardwood forest (see Table 31 and Figure 28). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are 9 acres of upland mixed conifer in this unit. However there are 93 acres of 
forested wetlands that are comprised of Canaan fir in the south. Conifer restoration will 
encompass 135 acres in this unit which will be made up of the Canaan fir area near and behind 
the Freeland Boardwalk Trail as well as an area near Idleman’s Run. 

Focal Species: 

● Canada warbler, Blackburnian warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants: 
● Canaan fir (Abies balsamea var. phanerolepis) 

● nerveless woodland sedge (Carex leptonervia) 

● necklace sedge (Carex projecta) 

● robin runaway (Dalibarda repens) 

● slender wheatgrass (Elymus trachycaulus) 

● limp mannagrass (Glyceria laxa) 

● Appalachian oakfern (Gymnocarpium appalachianum) 

● alderleaf buckthorn (Rhamnus alnifolia) 

● Canaan fir Wetland 

 
Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 
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release techniques by girdling or felling hardwood trees during fall and/or winter. 
● Where there is not adequate conifer regeneration plant red spruce and/or Canaan fir at 

100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 
tree availability on at least 33 acres in this unit. 
o Canaan fir plantings will occur in open, wetter areas and adjacent to current stands 

of fir.  Exclosures may be needed to protect seedlings from deer browsing. 

o Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and released once established by girdling or 
logging overstory hardwoods. 

● Experiment with silvicultural techniques (single tree selection, group selection, 

girdling) that would increase long-term canopy dominance of red spruce in fall 

and/or winter. 
 

NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 99 acres of northern hardwood forest in this unit (see Table 
30 and Figure 27). This acreage will decrease to 7 in this unit as the northern hardwood forest 
will be converted to early successional or riparian forestation vegetation types (see Table 31 
and Figure 28). The small section that is left in the northern most section of this unit will be 
evaluated for conversion to conifer. The northern hardwood forest contains beech with beech 
bark disease; beech brush may need to be treated if it is found to be impeding understory 
growth and planted spruce seedlings. 

Focal Species: 
● Canada warbler and black-throated blue warbler 

 

Priority Habitats and Rare Plants:  None 
 

Forest Management: 

● Due to inaccessibility and a low acreage this area will not be actively managed for 
northern hardwoods. 

● Area will be evaluated for conversion to conifer restoration due to its location near the 
Blackwater River where a red spruce planting has already taken place. 

 

RIPARIAN FORESTATION 

Currently, 314 acres are designated for Riparian Forestation in this unit (see Table 31 and Figure 
28). Most of this area is currently in a northern hardwood forest, shrubland, or old field habitat. 
Planting will occur in areas where there are no trees as well as areas where red spruce 
historically occurred or is appropriate. A red spruce planting has already occurred along the 
Blackwater River in the northern most section of this unit. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 
● Canaan fir (Abies balsamea var. phanerolepis) 

● hairy sedge (Carex lacustris) 

● Fernald’s false mannagrass (Torreyochloa pallida var fernaldii) 

● small cranberry (Vaccinium oxycoccos) 
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Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species such as limited tree planting and control of non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 

keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas adjacent to other conifer restoration 

areas as well as the riparian area. Shrubs may need to be mowed or cut before 

plantings take place. 

● Plant northern hardwoods at 100 to 200 trees per acre: 

● Northern hardwoods will be planted in upland areas that are near areas where 
there are currently northern hardwoods.  

● This will include planting sugar maple, yellow birch, black cherry, serviceberry and 
other native hardwood species. 

● Shrubs may need to be mowed or cut before plantings take place. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 69 acres of old field and 280 acres of upland shrub in this unit for a total of 
349 acres (see Table 30 and Figure 27). The open field habitat is in the central part of the unit, 
both north and south of Timberline Road, while the upland shrub is both north and south of the 
old fields, directly adjacent. The acreage will decrease slightly to 343 acres total due to small 
changes in management throughout the unit (see Table 31 and Figure 28). 

Focal Species: 

● American woodcock and field sparrow. 
 
Priority Habitats and Rare Plants: 

● None 

 

Early Successional Management: 
● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action will occur on 39 acres in this unit (see Table 31 and Figure 
28). Early successional management will occur in current northern hardwood forest adjacent to 
old field and shrubland habitat management areas. 

Focal Species: 

● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants: 
● None 
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Early Successional Management: 

● Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by contract 

logging.  Cutting cycles will be approximately 40 years in rotation (See Appendix C 

for additional details). Cut areas maybe combined with the Idleman’s Unit to the 

south. Therefore there will be anywhere from two to four cuts in this unit depending 

on the size of each individual cut. 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 
 

ASPEN MANAGEMENT 

Aspen management will occur on 41 acres in this unit (see Table 31 and Figure 28).  Most of the 
current aspen stands are part of the old field and forested wetland vegetation types.  These 
stands are scattered along the edge of a wetland area north of Timberline Road. However there 
may be some aspen plantings done in some old field and shrubland areas near the current 
aspen areas in the future. 

Focal Species: 

● American woodcock and field sparrow 
 
Priority Habitats and Rare Plants:  None 

 

Aspen Management: 
● In areas with adequate aspen trees:  

 Clear-cut 5-10 acres of aspen to stimulate regeneration. 

 Cutting will take place via a contract or by staff in late winter.  Due to the variability 
of spring cutting time will be based on accessibility to the area and breaking buds.  
Cutting can occur up to April 15th unless bud breaking is occurring.  No cutting will 
occur after bud break. 

 Rotation will vary due to site conditions, therefore determining site quality of each 
stand is essential to properly manage the stands.  However, we will aim for a 40 
year rotation, before the trees are 10 inches in dbh or if we see trees in the stand 
beginning to die. 

 Ideal aspen stands should include maintaining one quarter of the trees at 1-10 years 
old; one quarter at 11-20 years; one quarter at 21-30 years and one quarter above 
30 years. 

 Leave cut aspen on the ground to serve as protective “cribs” around root sprouts 
as protection from browsing deer. 

● In areas with inadequate aspen trees:  

 Plant aspen saplings in long narrow groups of ~24 trees in the fall (best time of 
year for planting aspen). 

 Add at least 4 foot high fence with stakes. 

 Long linear “cribs” will keep deer from being able to jump into exclosures. 

 Cribs will be removed once trees have reached 8-10 feet to the top of the leader. 
 
GRASSLAND MANAGEMENT 

There are currently 107 acres of managed grassland in this unit (see Table 31 and Figure 28). 
However this acreage will drop to 89 acres when grassland in the northern most section of the 
unit is converted into shrubland and old field due to the remoteness of the area. There are also 
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two small sections in the Parson’s grassland that will be converted from northern hardwood and 
a conifer plantation to grassland. 

Focal Species: 

● Henslow’s sparrow and bobolink 

 

Priority Habitats and Rare Plants: 
● None 

 

Grassland Management: 

● In current grassland areas: 

o Utilize grassland management techniques including mowing, haying, or burning on a 
three to five year cycle or as needed to reduce woody encroachment. 

 Mowing and haying will occur between August 15 and October 1. 

 Burning will occur in the spring when conditions are favorable. 

 The field east of Cortland road is much wetter and will be mowed less 
often than the other 3. 

● In areas that are currently northern hardwood forest: 

o Remove trees and stumps in the spring and seed with cool season, native grassland 
species. 

o Utilize grassland management techniques including mowing, haying or burning on a 
three-year cycle or as needed to reduce woody encroachment once grassland is 
established. 

● In areas that are currently old field: 

o Seed with cool season, native grassland species in necessary 

o Utilize grassland management techniques including mowing, haying or burning on a 
three-year cycle or as needed to reduce woody encroachment once grassland is 
established. 

● Evaluate grassland management techniques and determine those that are best for nesting 
grassland and migratory bird species. 

● Remove shrub hedgerows and fence posts to increase connectivity and contiguous 
grassland areas in fall and/or winter. 

● Remove trees along the edges of fields unless identified as apple trees in fall and/or 
winter. 

● Work with private landowners and partners to: 

o Encourage late haying and mowing of grasslands adjacent to Refuge property. 

o Develop conservation easements and other land protection incentives to maintain 
grassland habitat in the surrounding area. 

● Some fields require shorter rotations where soil moisture and proximity to colonizing tree 
and shrub species promotes competition with desired grasses and forbs. Maintaining 
rotations will ensure that standing vegetation is retained in some fields for migration 
habitat. 

 

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 138 acres of this unit (see Table 31 and Figure 
28). These areas occur mostly in herbaceous and shrub wetland habitats where little 
management will take place. However, the Refuge staff recently developed a small test plot for 
managing spiraea on the north side of Timberline Road west of Idleman’s Run. This test plot is 
broken into four sections where different management practices were implemented including 
combinations of mowing and disking. This management plot will guide managers in the future to 
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determine the best way to manage spirea for a more diverse shrubland, and for controlling 
stands of the species where other habitat actions are called for. 

Focal Species: 
● American woodcock and American bittern 

 
Priority Habitats and Rare Plant: 

● Paper Birch Marsh (Betula papyrifera) 

● marsh bellflower (Campanula aparinoides) 

 

Wetland Management: 

● Evaluate these wetlands to see if restoration may be needed due to past disturbance, 
including Off-Road Vehicle use. 

● Use wetland biological integrity index developed for the Refuge to determine if and when 
management is needed based on the occurrence of deteriorating or unfavorable. 

● Implement successful experimental techniques for reducing spirea in monoculture areas in 
the unit in the fall when conditions are dry. 

 
RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 3.2 miles of streams in this unit. This includes a section of Freeland and 
Idleman’s Runs as well as a few unnamed mapped drainages. The Blackwater River is the 
northwestern boundary of this unit and 2.8 miles of it are located in this unit. 

Fish electroshocking surveys and habitat assessments were completed on Idleman’s and 
Freeland Run in the summer of 2017.  This information will be used to determine where new 
surveys will be in the future.  It will also help guide managers in determining where habitat 
restoration and possible reintroductions will take place in the future. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 

● None 

 

Stream Management: 
● By working with the WVDNR we will protect our streams and river from disturbance by 

allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 30. Current vegetation types and acreages in Canaan Valley NWR's Freeland Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 8.87 

Forested wetland 92.91 

Herbaceous wetland 164.27 

Northern hardwood forest 99.22 

Managed grasslands 106.89 

Old field 69.13 

Open water/aquatic 7.23 

Shrub wetland 287.9 

Shrubland 279.8 

Total Acres In Unit 1116.22 

 

 
 

Figure 27. Current vegetation types in Canaan Valley NWR's Freeland Unit. 
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Table 31. Proposed habitat management actions and acreages in Canaan Valley 
NWR's Freeland Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 135.34 

Northern hardwood forest management 7.39 

Riparian forestation 314.42 

Shrubland and old field management 342.61 

Early successional forest management 39.24 

Aspen management 41.31 

Grassland management 88.52 

Wetland maintenance 138.43 

Total Acres In Unit 1107.25 

 

 
 

Figure 28. Proposed habitat management actions in Canaan Valley NWR's Freeland Unit. 
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Idleman’s Unit 

 

Unit Description 

The Idleman’s Unit is the southernmost unit of the Refuge. It is only bordered by one other 
Refuge Management Unit, the Freeland Unit, to the north. At its northeastern most boundary it 
borders the Dolly Sods Wilderness Area which is a unit of the Monongahela National Forest. At 
this unit’s southwestern most boundary it borders Canaan Valley Resort State Park.  Its 
southern and eastern boundaries are private properties. 

Idleman’s Unit is 983 acres in size and is comprised of almost 100% uplands. Northern 
hardwood forests make up most of the uplands, followed by conifer forests and old fields (see 
Table 32 and Figure 29). Herbaceous wetlands and open water/aquatic habitat are present, but 
only in a small quantity. Idleman’s and Freeland Run’s headwaters originate in this unit and 
eventually make their way into the Blackwater River. Primary access to the Idleman’s Unit is 
Forest Road 80 and Idleman’s Road Trail. Idleman’s Run Trail is located on this unit as well as 
ski and snowshoeing trails that are only utilized by Refuge visitors when snow is present in the 
winter months. 

 

Management Emphasis 

Management direction in the Idleman’s Unit will primarily focus on conifer restoration and 
northern hardwood forest. Secondarily, management will include riparian forestation and stream 
habitat. Lastly, old field and shrub as well as early successional forest will be managed for. A 
small amount of wetland maintenance is in this unit as well (see Table 33 and Figure 30). 

 

Management Prescriptions by Habitat Management Actions 
 

CONIFER RESTORATION 

Currently there are 132 acres of mixed conifer in this unit (see Table 32 and Figure 29). This will 
increase to 462 acres as areas are managed by conifer restoration prescriptions (see Table 33 
and Figure 30). This mixed conifer area is adjacent to other lands that have a conifer 
component. There is also conifer naturally regenerating into this area from mature spruce 
stands nearby. Red Spruce trees have already been planted in some of these areas. Conifer 
will be the dominant vegetation type in this unit at the completion of the plant and release 
projects due to its correlation with many important species, especially the Cheat Mountain 
salamander. 

Focal Species: 

● Blackburnian warbler black-throated blue warbler and Cheat Mountain salamander 

 

Priority Habitats and Rare Plants: 
● Red Spruce/Northern Hardwood Forest 

 

Conifer Restoration and Management: 

● In areas with adequate conifer regeneration and competing hardwood species, utilize 
release techniques by girdling or felling hardwood trees during the fall and/or winter. 

● Where there is not adequate conifer regeneration plant red spruce and/or Canaan fir at 
100 to 200 trees per acre depending on habitat suitability in spring and/or fall based on 
tree availability on at least 330 acres in this unit. 

 Canaan fir plantings will occur in open, wetter areas and adjacent to current stands 

of fir.  Exclosures may be needed to protect seedlings from deer browsing. 
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 Red spruce will be planted in upland areas including northern hardwood forests and 
shrubland areas. Shrubs may need to be mowed or cut before plantings take place. 
Spruce will be planted under hardwoods and once established, will be released by 
girdling or logging overstory hardwoods. 

● Experiment with silvicultural techniques (single tree selection, group selection, 
girdling) that would increase long-term canopy dominance of red spruce in fall 
and/or winter. 

 

NORTHERN HARDWOOD FOREST MANAGEMENT 

Currently there are approximately 813 acres of northern hardwood forest in this unit (see Table 
32 and Figure 29). This acreage will decrease to 365 acres as much of it will be converted to 
conifer habitats and a small amount of early successional forest (see Table 33 and Figure 30). 
The northern hardwood forest contains beech with beech bark disease. Therefore pre-
commercial treatments will be needed to control beech brush that impedes the development of 
tree regeneration and a diverse understory.   

Focal Species: 
● Canada warbler and black-throated blue warbler 

 
Priority Habitats and Rare Plants:   

● None 

 

Forest Management: 

● Where there is not adequate hardwoods regeneration, in open field or shrubland areas: 

● Plant hardwoods including but not limited to sugar maple, yellow birch, black 
cherry, and serviceberry from local seed sources when possible at 100 to 200 
trees per acre depending on habitat suitability in spring and/or fall.   

● Deer exclosures or tree tubes may be added in areas where deer browse 
pressure is high after tree planting occurs. 

● Employ prescriptions to develop late successional characteristics in fall and/or winter 

including: 

● Girdle or fell stems touching most robust “crop” trees to release the crop trees 
and create snags which will later become coarse woody debris. 

● Use reserve shelterwood cuts, or single tree or group selection cuts of up to one- 
half acre in size with cutting cycles of 15 to 20 years in order to maintain 
understory development. 

● Use group selection or single tree selection in fall and/or winter to: 

● increase openings in the stand 

● encourage succession 

● increase regeneration and understory growth 

● Mechanical or chemical treatment to reduce beech brush and ferns where forest overstory 

management is planned either before cutting takes place or immediately after it is 

completed. 

● Once forest inventory is completed exact locations and acreage for planting, girdling, 
management techniques and other treatments will be determined. 

● In areas where northern hardwood will be converted to another vegetation type, forest 
management will be used to remove trees when needed (see other sections in this unit 
for more details on future management of these areas). 
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RIPARIAN FORESTATION 

Currently, 112 acres are designated for riparian forestation management in this unit (see Table 
33 and Figure 30).  Most of this area is currently a northern hardwood or conifer forest vegetation 
type and a small section of old field. Conifer planting will occur in areas where there are northern 
hardwoods to connect areas of conifer in the headwaters to those in the valley. Some plantings 
have already occurred along Idleman’s Run. 

Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants:  None 
 

Riparian Management: 

● Where rare plants are present, consider habitat modifications that will enhance these 
species such as limited tree planting and control on non-native species. 

● Allow natural regeneration of trees to occur in areas where it is too wet to plant. 

● Plant conifers at 100 to 200 trees per acre in spring and/or fall. 

● Canaan fir will be planted in wetter areas. Exclosures may need to be used to 

keep deer from browsing after planting occurs. 

● Red spruce will be planted in upland areas adjacent to other conifer restoration 

areas as well as the riparian area in the northern section of the unit. 

● Shrubs may need to be mowed, cut or disked before plantings take place, such 

as along the lower sections of Idleman’s Run. 
 

SHRUBLAND AND OLD FIELD MANAGEMENT 

Currently there are 34 acres of old field in this unit (see Table 32 and Figure 29). The open field 
habitat is mostly in the northwestern part of the unit while there is a small section in the southern 
area near Bald Knob. The acreage will decrease to 22 acres total due to conversion to forested 
habitats (see Table 33 and Figure 30).  Currently this old field area is open with scattered 
hawthorns and apple trees along the south side of Forest Road 80. 

Focal Species: 

● American woodcock and field sparrow. 
 
Priority Habitats and Rare Plants:  None 

 

Early Successional Management: 
● Girdle northern hardwood trees if and when they begin to invade anytime of the year. 

● Plant shrub species including: willows, speckled alder, shrubby St. John’s wort, 
viburnums when necessary to promote a diverse shrubland in spring and/or fall. 

● Implement successful experimental techniques for reducing spirea in monoculture areas 
in the unit in the spring and/or fall including but not limited to mowing, disking and 
grazing.  See Appendix C for more details. 

● Conduct experimental cutting for alder regeneration on drier areas. Alder rotations 
would be approximately 20 years depending on site conditions. 

 

EARLY SUCCESSIONAL FOREST MANAGEMENT 

This habitat management action will occur on 15 acres in this unit (see Table 33 and Figure 
30). Early successional management will occur in current northern hardwood forest that is 
directly adjacent to the old field area on the south side of Forest Road 80. 
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Focal Species: 

● American woodcock and field sparrow 

 

Priority Habitats and Rare Plants: 
● None 

 

Early Successional Management: 

● Clear cut 10 – 30 acres of northern hardwood forest in fall and/or winter by contract 

logging.  Cutting cycles will be approximately 40 years in rotation (See Appendix C 

for additional details). Cut areas maybe combined with the Freeland Unit to the 

north. Therefore there will be anywhere from one to two cuts in this unit depending 

on the size of each individual cut. 

● Pre-treat, if necessary, fern before the cut takes place. 

● If there is a heavy beech component in the stand, treat beech stumps within 72 

hours of cutting. 
 

WETLAND MAINTENANCE 

Wetland maintenance will occur on approximately 2 acres of this unit (see Table 33 and Figure 
30). This area is currently an old field that is very wet near Idleman’s Run. 

Focal Species: 

● American woodcock and American bittern 
 
Priority Habitats and Rare Plants: 

● None 

 

Wetland Management: 
● Use wetland biological integrity index developed for the Refuge to determine if and when 

management is needed based on the occurrence of deteriorating or unfavorable 
conditions. 

 

RIVERINE AND STREAM HABITAT MANAGEMENT 

There are currently 1.52 miles of streams in this unit. Most of the section of Idleman’s Run that 
is located in this unit, 0.5 miles, is half owned by the Refuge and the other half Timberline Ski 
Resort. However, the small headwater section of Idleman’s is entirely on the Refuge. The 
remaining larger mapped drainages are Freeland Run and two unnamed drainages that flow 
into Freeland Run. 

Recently Trout Unlimited worked with Refuge staff and the Timberline Ski owners to restore 
Idleman’s Run to its historical stream channel around the long-established cement water 
diversion structure used to divert stream water to Timberline to supply water for its snow-making 
operations. The structure would sometimes leave Idleman’s Run completely dry downstream in 
very dry times of the year. This project, now completed, will allow native brook trout above the 
structure to no longer be isolated from those below the structure. 

Fish electroshocking surveys and habitat assessments were completed on Idleman’s and 
Freeland Run in the summer of 2017.  This information will be used to determine where new 
surveys will be in the future.  It will also help guide managers in determining where habitat 
restoration and possible reintroductions will take place in the future. 
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Focal Species: 

● eastern brook trout 

 

Priority Habitats and Rare Plants: 
● None 

 

Stream Management: 

● By working with the WVDNR we will protect our streams and river from disturbance by 
allowing public access only from approved public use trails where they intersect streams 
or corridors or pond habitat. Isolated beaver ponds and river habitats that support 
nesting, feeding, and roosting areas for migratory birds will be protected by the above 
methods as well.  This will be addressed more thoroughly in the Refuge’s Fishing Plan. 

● Specific prescriptions for streams in this unit will be developed once all surveys and 
assessments are completed.  A list of detailed potential prescriptions can be found in 
Appendix C. 
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Table 32. Current vegetation types and acreages in Canaan Valley NWR's Idleman's Unit. 

Vegetation Type Current Acres 

Conifer (spruce)/mixed 132.49 

Forested wetland 0 

Herbaceous wetland 1.34 

Northern hardwood forest 813 

Managed grasslands 0 

Old field 34.46 

Open water/aquatic 0.08 

Shrub wetland 0 

Shrubland 0 

Total Acres In Unit 981.37 

 

 
 

Figure 29. Current vegetation types in Canaan Valley NWR's Idleman's Unit. 
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Table 33. Proposed habitat management actions an acreages in Canaan Valley 
NWR's Idleman's Unit. 

Habitat Management Actions Proposed Acres 

Conifer restoration 462.24 

Northern hardwood forest management 365.07 

Riparian forestation 111.64 

Shrubland and old field management 22.13 

Early successional forest management 15.40 

Aspen management 0 

Grassland management 0 

Wetland maintenance 2.43 

Total Acres In Unit 978.91 
 

 
 

Figure 30. Proposed habitat management actions in Canaan Valley NWR's Idleman's Unit. 
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Appendix A.  BIDEH and Habitat Tables 

 

Table 34. Habitats that represent existing BIDEH (Biological Integrity, Diversity and Environmental Health) on Canaan Valley NWR. 

Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Balsam fir forest 
and woodland 
swamp 
communities 
(16 acres) 

High elevation wetland communities with Abies 
balsamea as a dominant or co- dominant canopy 
species. These communities are late successional, 
small patch woodland/forest swamps. Soils are mucky, 
vary from moist to semi permanently flooded, and from 
circumneutral to acidic.  There is typically a lack of 
significant peat accumulation. 
The canopy is less than 20m in height, with 20-60% 
cover. Nutrient cycling occurs from the decay of 
fallen trees, litter, and herbaceous vegetation. 

 
Potential Conservation Species: Migratory birds 
including Blackburnian warbler, red crossbill, 
northern waterthrush, pine siskin, purple finch, 
yellow-rumped warbler. 

 
Rare fauna including: southern bog lemming S2G5, 
multiple S1/S2 invertebrates including land snails 
and dragonflies. 

 
Rare communities including: Balsam fir – black ash 
swamp S1G1 (restricted to Canaan Valley), Balsam fir 
– oatgrass swamp S2G2, and Balsam fir – winterberry 
swamp S1G2. 

 
Rare Plants including: Abies balsamea S3G5; Carex 
interior S1G5; Carex leptonervia S2G4; Coptis trifolia 
S2G5; Euphorbia purpurea S2G3;  Fraxinus nigra 

These communities are late 
successional, following logging and 
subsequent fires around the 1900s. 

 
Grazing encroached some of this 
community’s small patches as late 
as 2002, ceasing with Refuge 
acquisition. 

 
Variation within this habitat arises 
with variation in soil saturation and 
acidity. 

Balsam woolly adelgid 

 
Deer browse pressure 

 
Beaver activity 

 
Requirements for moist or 
saturated conditions along 
flat/ gently sloping headwater 
basins from 960 to1130 
meters elevation 

 
Range of Abies 
balsamea 

 
Climate change with an 
increase in temperature 
enough to effect the viability 
of balsam fir 

 
Invasive species: multiflora 
rose and yellow iris 

 
Human disturbance 
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Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

S2S3G5; Geum rivale S1G5; Glyceria laxa S1G5; 
Polemonium vanbruntiae S2G3; Rhamnus alnifolia 
S1G5; Rubus pubescens var. pubescens S1G5T5; 
Thelypteris simulata S1G4G5; Vaccinium 
macrocarpon S2G4. 

Red spruce 
forest and 
woodland 
swamp 
communities 
(113 acres) 

High elevation wetland communities with Picea rubens 
as a dominant or co- dominant canopy species. Mid- to 
late- successional, small patch forest swamps, with 
open to closed canopies. Hydrologic regime is 
variable, creating saturated to semi-permanently 
flooded soils. In West Virginia, this community is 
restricted to elevations between 770 – 1300 meters. 
Nutrient cycling occurs from the decay of fallen 
vegetation. 
Potential Conservation Species: Migratory birds 
including Blackburnian warbler, Canada warbler, 
Louisiana waterthrush, Nashville warbler, red crossbill, 
brown creeper, hooded merganser, northern 
waterthrush, pine siskin, purple finch, red-shouldered 
hawk, rusty blackbird, yellow-bellied sapsucker, 
yellow-rumped warbler. 

 
Rare fauna including: Virginia northern flying squirrel 
S2G5T2, southern rock vole S2G4T3, Allegheny 
woodrat S3G3G4, Appalachian cottontail S3G4 
southern watershrew S2G5T3, southern pygmy shrew 
S2S3G5T4, long-tailed shrew S2S3G4, mountain 
earthsnake S2G5T4, various S1/S2 invertebrates. 

 
Rare communities including:  Red spruce 
– yellow birch – mannagrass swamp S2S3/G3, Red 
spruce – hemlock – rhododendron swamp S2/G2, 
and Red spruce – three-seeded sedge peat 
woodland S2/G2. 

These communities are mid- to 
late- successional, following 
logging and subsequent fires 
around 1900. 

 
Variation within this habitat arises 
with variation in soil saturation and 
acidity. 
Periodic inundation kills canopy 
trees, maintaining the open 
canopy. 

Range of Picea rubens, 
restricted to high elevations 
at this southerly latitude 
requires saturated peat 
conditions along flat or very 
gently sloping headwater 
basins 

 
Climate change that results 
in changes to temperature or 
rainfall that cause red spruce 
populations to become not 
viable 

 
Hemlock woolly adelgid 
(Adelges tsugae) 

 
Beaver activity 
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Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

 
Rare plants including: Coptis trifolia S2G5;  Fraxinus 
nigra S2S3G5; Gaultheria hispidula S2S3G5; Glyceria 
laxa S1G5; Hasteola sauveolens S3G3; Ilex collina 
S2G3; Listeria cordata var. cordata S2G5T5; Listeria 
smallii S2G4; Menyanthes trifoliata S1G5; 
Polemonium vanbruntiae S2G3; Taxus canadensis 
S2S3G5; Vaccinium oxycoccos S2G5. 

Quaking aspen 
swamp  
(143 Acres) 

Temporarily flooded cold-deciduous forest dominated 
by clonal quaking aspen in the canopy. Canopy cover 
ranges from 30 – 100%, and canopy height is less than 
20 meters, sometimes as low as 5 meters. 
Shrub cover is diverse. 

 
This is a small-patch successional swamp that is an 
outlier to northern Populus tremuloides swamps. It is 
restricted in known distribution to two occurrences 
(perhaps 100 patches) within the Allegheny Mountains 
region of West Virginia, between 950 and 1200 m 
elevation. 

 
The aspen stands are small and typically surrounded 
by successional shrub swamps or peatlands. 

 
Potential Conservation Species: Migratory birds 
including American woodcock, golden-winged 
warbler, mourning warbler, Nashville warbler, 
yellow-bellied sapsucker. 

 
Rare plants including: Equisetum sylvaticum S1G5; 
Geum rivale S1G5; Glyceria laxa S1G5; Juncus 
filiformis S2G5; Luzula bulbosa S1G5; Pedicularis 
lanceolata S2G5; Polemonium vanbruntiae S2G3. 

This successional plant community 
is likely the result of logging and 
burning in Canaan Valley around 
1900, followed by grazing. 

 
Median stand age is 30 – 40 years, 
and significant stand initiation may 
have begun with the cessation of 
grazing in the 1950s. 

 
If succession proceeds, this type is 
likely to be replaced by red spruce 
swamps (G3 
communities). 

 
Small patch disturbances, such as 
beaver activity, inundation, and fire 
may maintain this community type 
over time within Canaan Valley. 

 
The community is maintained by 
high water tables in the larger 
headwater wetland mosaics and by 
rainfall. 

Occurs between 950 

– 1200 meters in elevation 

 
Natural succession (though 
replaced elsewhere 
following patch 
disturbance) 

 
Exotic invasive species 

 
Overabundant deer 
population: deer browse 
pressure 
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Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Red spruce 
forest and 
woodland 
upland 
communities 
(143 acres) 

Mid- to late-successional forests and woodlands in 
small patches on high elevation ridges, rocky summits, 
and the adjacent gentle to steep slopes surrounding 
Canaan Valley. These communities occur in small 
patches throughout the high Allegheny plateau region 
of MD, WV, and VA. Red spruce forests are reported to 
have dominated the landscape in the high Allegheny 
region of the Central Appalachians prior to logging and 
subsequent fires during the 1880s – 1920s.  The extant 
spruce forests vary from mid-slope forests with low 
spruce dominance transitional between Central 
Appalachian northern hardwood forests and the high 
slope, higher spruce dominance forests and rocky 
woodlands. 

 

Potential Conservation Species: Migratory birds 
including Blackburnian warbler, Canada warbler, 
northern goshawk, northern saw-whet owl, red 
crossbill, brown creeper, hermit thrush, pine siskin, 
purple finch, yellow-bellied sapsucker, yellow-
rumped warbler. 

 

Rare fauna including: Cheat Mountain salamander 
S2G2, Virginia northern flying squirrel S2G5T2, eastern 
small-footed bat S1G3, southern rock vole S2G4T3, 
Allegheny woodrat S3G3G4, Appalachian cottontail 
S3G4, southern watershrew S2G5T3, long-tailed shrew 
S2S3G4, mountain earthsnake S2G5T4, timber 
rattlesnake S3G4, fisher, snowshoe hare. 

 

Rare communities including  Red spruce 

– yellow birch / mountain holly / bazzania 

/ hypnum forest SNR/GNR, Red spruce – yellow birch – 
black cherry forest SNR/GNR, Red spruce / mountain 
laurel - menziesia rocky woodland SNRG4 

Natural disturbances prior to the 
timbering heyday are little known, 
but expected to have been 
infrequent. 

 

Insect infestations, such as by 
spruce budworm, followed by wind 
throws or fires likely caused the most 
expansive disturbances. 

 

Data on fire history in West 
Virginia’s high elevation forests 
varies widely, ranging from 100 
– 900 years. 

 

Canopy gap dynamics initiated by 
single treefall events were probably 
the most common successional 
process. 

Geographically and 
environmentally restricted; 
former extent has been 
reduced to isolated, small 
patches. 
Current levels of atmospheric 
deposition are high and 
expected to be damaging to 
the spruce and hardwoods. 
Increasing average annual 
temperatures are expected 
to increase the elevation 
boundary for the spruce 
forests. 
Natural spruce regeneration 
and forest restoration to its 
former extent is limited by 
seed source. Today’s even- 
age stands provide a different 
structure in the forest than 
the former uneven-aged 
stands. 
Balsam woolly adelgid, 
hemlock woolly Adelgid, 
invasive species including 
garlic mustard and Japanese 
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Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Upland hardwood 
and hardwood- 
hemlock 
communities 
(6378 acres) 

These early- to mid-successional forests occur on 
slopes and on upland knolls in Canaan Valley. A 
band of sparse northern hardwoods (red maple, 
beech, black cherry) with dense understory of 
mountain holly near the ridge of Cabin Mountain 
transitions to Central Appalachian northern hardwood 
forests on the upper slopes. 

 

Throughout the valley, these forests transition to 
dominant black cherry forests on the toe slopes. Seeps 
are scattered throughout, and hemlock is found mixed 
with the hardwoods along headwater streams. 

 

Potential Conservation Species: Birds including 
American woodcock, 
ruffed grouse, and northern bobwhite as well as 
numerous forest interior warbler species (like 
Blackburnian warbler, black- throated blue warbler, 
and Canada warbler) and raptor species including 
northern goshawk, broad-winged hawk, red-
shouldered hawk, and sharp-shinned hawk. 

 

Rare fauna including: Indiana bat S1G2, Cheat 
Mountain salamander S2G2, Virginia northern flying 
squirrel S2G5T2, eastern small-footed bat S1G3, 
southern rock vole S2G4T3, Allegheny woodrat 
S3G3G4, Appalachian cottontail S3G4, southern 
watershrew S2G5T3, long-tailed shrew S2S3G4, 
mountain earthsnake S2G5T4, timber rattlesnake 
S3G4, fisher, and snowshoe hare. 

 

Rare plants including Botrychium lanceolatum var. 
angustisegmentum S1G5; Carex aestivalis S2G4; 
Carex leptonervia S2G4; Euphorbia purpurea S2G3; 
Glyceria grandis S2G5; Hasteola sauveolens S3G3. 

The area now occupied by the 
hardwood forests was likely spruce 
forest with hardwood inclusions prior 
to the logging era. These forests are 
in transition. 

 

Spruce encroachment is moving 
downslope and along streams. 

 

Succession to a more diverse 
hardwood / conifer forest and 
regeneration of woody trees and 
shrubs appears stalled because of 
overabundant deer browse pressure 
and possible influence of dense fern 
cover. 

Deer browse 
 

Logging history 
 

Soil erosion 
 

Atmospheric deposition: 
ozone, acid deposition 

 

Changes in soil chemistry 
 

Beech bark disease 
 

Hemlock woolly Adelgid 
 

Invasive species 



 
 
 

Canaan Valley NWR Habitat Management Plan 

 
Appendix A 213 September 2017   

Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Upland hardwood 
and hardwood- 
hemlock 
communities 
(6378 acres) 

These early- to mid-successional forests occur on 
slopes and on upland knolls in Canaan Valley. A 
band of sparse northern hardwoods (red maple, 
beech, black cherry) with dense understory of 
mountain holly near the ridge of Cabin Mountain 
transitions to Central Appalachian northern hardwood 
forests on the upper slopes. 

 

Throughout the valley, these forests transition to 
dominant black cherry forests on the toe slopes. Seeps 
are scattered throughout, and hemlock is found mixed 
with the hardwoods along headwater streams. 

 

Potential Conservation Species: Birds including 
American woodcock, 
ruffed grouse, and northern bobwhite as well as 
numerous forest interior warbler species (like 
Blackburnian warbler, black- throated blue warbler, 
and Canada warbler) and raptor species including 
northern goshawk, broad-winged hawk, red-
shouldered hawk, and sharp-shinned hawk. 

 

Rare fauna including: Indiana bat S1G2, Cheat 
Mountain salamander S2G2, Virginia northern flying 
squirrel S2G5T2, eastern small-footed bat S1G3, 
southern rock vole S2G4T3, Allegheny woodrat 
S3G3G4, Appalachian cottontail S3G4, southern 
watershrew S2G5T3, long-tailed shrew S2S3G4, 
mountain earthsnake S2G5T4, timber rattlesnake 
S3G4, fisher, and snowshoe hare. 

 

Rare plants including Botrychium lanceolatum var. 
angustisegmentum S1G5; Carex aestivalis S2G4; 
Carex leptonervia S2G4; Euphorbia purpurea S2G3; 
Glyceria grandis S2G5; Hasteola sauveolens S3G3. 

The area now occupied by the 
hardwood forests was likely spruce 
forest with hardwood inclusions prior 
to the logging era. These forests are 
in transition. 

 

Spruce encroachment is moving 
downslope and along streams. 

 

Succession to a more diverse 
hardwood / conifer forest and 
regeneration of woody trees and 
shrubs appears stalled because of 
overabundant deer browse pressure 
and possible influence of dense fern 
cover. 

Deer browse 
 

Logging history 
 

Soil erosion 
 

Atmospheric deposition: 
ozone, acid deposition 

 

Changes in soil chemistry 
 

Beech bark disease 
 

Hemlock woolly Adelgid 
 

Invasive species 
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Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Wet meadow, 
marsh, fen, seep, 
and peatland 
communities 
(2064 acres) 

The successional herbaceous and bryophyte wetland 
communities of Canaan Valley occupy a wide variety of 
topographic positions and are subject to a range of 
hydrologic regimes. Species composition varies across 
a mosaic of types, but graminoids characterize this 
broad community. 

 

Potential Conservation Species: Birds including 
American woodcock, 
American black duck, northern harrier, short-eared 
owl, American bittern, blue- winged teal, great blue 
heron, green- winged teal, mallard, marsh wren, 
osprey, pied-billed grebe, savannah sparrow, solitary 
sandpiper, sora, spotted sandpiper, Virginia rail, and 
Wilson’s snipe. 

 

Rare fauna including: Harris’ checkerspot S2G4, pink-
edged sulphur S1G4T1T2Q, eastern small-footed bat 
S1G3, Indiana bat S1G2, southern bog lemming 
S2G5, star-nosed mole S2G5 , southern pygmy shrew 
S2S3G5. 

 

Rare communities including silvery sedge fen  
S2GNR, threeway sedge fen S3GNR, cottongrass fen  
(S3G3), nodding sedge fen – prickly bog sedge seep 
S2G2, star sedge fen S2G2, peat S1G1, lake sedge 
fen S1G4G5, beaked sedge fen S2G4G5, American 
bur-reed marsh S2G2G3, bluejoint grass wet meadow 
S2G4G5, and softstem bulrush marsh S2GNR. 

 

Rare plants including: Carex lacustris S2G5; Carex 
seorsa S1G4; Carex utriculata S2G5; Drosera 
rotundifolia var. rotundifolia S2G5; Glyceria laxa S1G5; 
Juncus filiformis S2G5; Polemonium vanbruntiae 
S2G3; Polygonum amphibium var. emersum S2S3G5; 

Most graminoid and forb wetland 
communities are disturbance 
tolerant or successional types that 
are part of the 
beaver-influenced wetland mosaic. 
Individual patches may be 
ephemeral, but the community type 
is expected to persist as long as 
beaver- influenced disturbance 
regime persists. 
Currently, the successional 
communities occur over a larger 
extent than pre-settlement, on 
formerly forested peatlands and 
swamps. High water tables and 
seasonal flooding prevent 
encroachment of woody species, 
maintaining the open herbaceous 
character of these wetlands. Some 
are maintained by specific 
processes. 
Cottongrass fens are ombotrophic- 
minerotrophic, maintained by 
rainfall, very slow seepage, high 
water tables in adjacent flat-lying 
headwater basins, and beaver 
activity. 
Rice cutgrass marshes are 
maintained by ephemeral, low 

Invasive species such as 
hybrid Typha, reed canary 
grass, purple loosestrife, 
multiflora rose, yellow iris 

 

Cottongrass fen: narrow 
environmental specificity and 
high intrinsic vulnerability. 
(G3) 

 

Climate change: increase 
in temperature 

 

Vegetative succession 
 

Human disturbance 
 

Hydrology; beaver activity (or 
its end) 
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Plant 
Communities 
Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Salix discolor S2G5; Schoenoplectus purshianus 
S1G5; Torreyochloa pallida var. fernaldii S2G5; 
Zigadenus leimanthoides S2G4 

Wet meadow, 
marsh, fen, seep, 
and peatland 
communities 
(2064 acres) 

The successional herbaceous and bryophyte wetland 
communities of Canaan Valley occupy a wide variety of 
topographic positions and are subject to a range of 
hydrologic regimes. Species composition varies across 
a mosaic of types, but graminoids characterize this 
broad community. 

 

Potential Conservation Species: Birds including 
American woodcock, 
American black duck, northern harrier, short-eared 
owl, American bittern, blue- winged teal, great blue 
heron, green- winged teal, mallard, marsh wren, 
osprey, pied-billed grebe, savannah sparrow, solitary 
sandpiper, sora, spotted sandpiper, Virginia rail, and 
Wilson’s snipe. 

 

Rare fauna including: Harris’ checkerspot S2G4, pink-
edged sulphur S1G4T1T2Q, eastern small-footed bat 
S1G3, Indiana bat S1G2, southern bog lemming 
S2G5, star-nosed mole S2G5 , southern pygmy shrew 
S2S3G5. 

 

Rare communities including silvery sedge fen  
S2GNR, threeway sedge fen S3GNR, cottongrass fen  
(S3G3), nodding sedge fen – prickly bog sedge seep 
S2G2, star sedge fen S2G2, peat S1G1, lake sedge 
fen S1G4G5, beaked sedge fen S2G4G5, American 
bur-reed marsh S2G2G3, bluejoint grass wet meadow 
S2G4G5, and softstem bulrush marsh S2GNR. 

 

Rare plants including: Carex lacustris S2G5; Carex 
seorsa S1G4; Carex utriculata S2G5; Drosera 

Most graminoid and forb wetland 
communities are disturbance 
tolerant or successional types that 
are part of the 
beaver-influenced wetland mosaic. 
Individual patches may be 
ephemeral, but the community type 
is expected to persist as long as 
beaver- influenced disturbance 
regime persists. 
Currently, the successional 
communities occur over a larger 
extent than pre-settlement, on 
formerly forested peatlands and 
swamps. High water tables and 
seasonal flooding prevent 
encroachment of woody species, 
maintaining the open herbaceous 
character of these wetlands. Some 
are maintained by specific 
processes. 
Cottongrass fens are ombotrophic- 
minerotrophic, maintained by 
rainfall, very slow seepage, high 
water tables in adjacent flat-lying 
headwater basins, and beaver 
activity. 
Rice cutgrass marshes are 
maintained by ephemeral, low 

Invasive species such as 
hybrid Typha, reed canary 
grass, purple loosestrife, 
multiflora rose, yellow iris 

 

Cottongrass fen: narrow 
environmental specificity and 
high intrinsic vulnerability. 
(G3) 

 

Climate change: increase 
in temperature 

 

Vegetative succession 
 

Human disturbance 

 

Hydrology; beaver activity (or 
its end) 
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Existing BIDEH) 
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structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 
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rotundifolia var. rotundifolia S2G5; Glyceria laxa S1G5; 
Juncus filiformis S2G5; Polemonium vanbruntiae 
S2G3; Polygonum amphibium var. emersum S2S3G5; 
Salix discolor S2G5; Schoenoplectus purshianus 
S1G5; Torreyochloa pallida var. fernaldii S2G5; 
Zigadenus leimanthoides S2G4 

Shrub swamps 
and shrub 
peatlands (3760 
acres) 

Early- to mid-successional shrub swamps and 
peatlands occur on saturated, temporarily flooded, and 
seasonally flooded flat-lying to mildly sloping areas. 
Dominant plant species and plant associations vary 
across the landscape with changes in topographic 
position and moisture regime. Shrub swamps and 
peatlands occur on wetland margins, drying oxbows, 
floodplains, seepage zones, headwater drainages, low 
gradient headwater streams, former pastureland, and 
beaver influenced wetlands and meadows. Soils vary 
from acidic to circumneutral, moderately to very poorly 
drained peat or muck, and clay, silt, or sandy loams. 

 

Potential Conservation Species: Birds including 
American woodcock, 
brown thrasher, golden-winged warbler, willow 
flycatcher, alder flycatcher, marsh wren, and swamp 
sparrow. 

 

Rare fauna including southern bog lemming S2G5, 
star-nosed mole S2G5, southern pygmy shrew 
S2S3G5, and numerous state-listed dragonflies and 
damselflies. 

 

Rare communities including steeplebush shrub 
swamp (S2/GNR). 

 

Rare plants including Andropogon glomeratus var. 
glomeratus  S2G5; Carex comosa S2G5; Carex 

Shrub wetlands in Canaan Valley 
are typically part of beaver- 
influenced natural disturbance 
mosaics. 

 

Maintained by beaver activity, 
seepage from adjacent uplands, 
high water tables in adjacent flat- 
lying headwater basins, and rainfall. 

 

Many occur on formerly forested 
peatlands. 

 

Because disturbance was less 
frequent or widespread pre- 
settlement, these successional 
associations are currently more 
widespread than in pre-settlement. 

 

Disturbance types, persists as long 
as disturbance persists.  If natural 
succession is allowed to proceed, 
these associations will likely slowly 
recover to forest swamps of high 
conservation value. 

Invasive species including 
purple loosestrife, reed 
canary grass; hybrid typha 
 
Hydrology changes 

 

Hydrology regimes 
 

Succession 
 

Atmospheric deposition 

 

Climate change 
 

Beaver populations 
 

Human disturbance 
 

Deer browse 
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Plant 
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Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

leptonervia S2G4; Carex utriculata S2G5; Coptis 
trifolia S2G5; Drosera rotundifolia var. rotundifolia 
S2G5; Fraxinus nigra S2S3G4; Gaultheria hispidula 
S2S3G5; Glyceria grandis var. grandis S2G5T5; 
Glyceria laxa S1G5; Hasteola suaveolens S3G3; Ilex 
collina S2G3; Lycopodiella inundata S2?G5; 
Polemonium vanbruntiae S2G3; Rhamnus alnifolia 
S1G5; Salix discolor S2G5; Vaccinium macrocarpon 
S2G4; Vaccinium oxycoccos S2G5; Viburnum 
lentago S1S2G5.; 

Old fields and 
hawthorn 
savannahs  
(2632 acres) 

Early-successional communities occurring on toe-
slopes of Canaan Valley, typically encircling the 
wetland communities. 
Moderately to poorly drained acidic soils. Former 
pasture lands. Succession appears stalled in these 
communities, with woody regeneration sparse or 
lacking. 
Hawthorn may be dense or lacking over old fields 
characterized by exotic pasture grasses, rough-leaved 
goldenrod, flat- topped aster, bracken fern, and 
velvet- leaf blueberry. 

 

Potential Conservation Species: Birds including 
American bald eagle, 
brown thrasher, field sparrow, golden- winged warbler, 
Henslow’s sparrow, clay- colored sparrow, indigo 
bunting, migrant loggerhead shrike, black-billed 
cuckoo, northern harrier, short-eared owl, vesper 
sparrow, barn owl, northern bobwhite, prairie warbler, 
and savannah sparrow. 

 

Rare fauna including: southern pygmy shrew 
S2S3G5T4, Harris’ checkerspot S2G4, pink-edged 
sulphur S1G4T1T2Q, and meadow jumping mouse 
S3G5. 

Overabundant deer 

 

Suppression of woody 
regeneration 

 

Logging, fires, and soil erosion, 
followed by pasturing. 

Woody encroachment 
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Plant 
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Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Rare plants including: Viola appalachienis S2S3G3. 

Upland balds 
(54 acres) 

Upland balds occur on the high shoulder slopes of 
Cabin Mountain, and continue outside of the Refuge, 
to the east, ending at the eastern continental divide 
(Allegheny Front). These open grassy habitats and 
dwarf shrublands are dominated by mountain oat 
grass, wavy hairgrass, and upland low and lowbush 
blueberries. 
Fortney et al (unpublished) consider this habitat type 
rare. 

 

Potential Conservation Species: Migratory birds 
including dark-eyed junco, Hermit thrush, brown 
thrasher, and (probable) golden eagle. 

 

Rare fauna including: eastern small- footed bat 
S1G3, southern rock vole S2G4T3, Allegheny 
woodrat S3G3G4, Appalachian cottontail S3G4, 
mountain earthsnake S2G5T4, timber rattlesnake 
S3G4, and snowshoe hare. 

Fortney et al (unpublished) expect 
the open, unforested condition to 
persist because of extreme 
temperatures and damage to 
vegetation by wind, ice, and snow. 

Acid deposition 

 

Human disturbance 
 

Climate change 

Anthropogenic 
grasslands 
(510 acres) 

Potential Conservation Species: Birds including 
American woodcock, 
Grasshopper sparrow, Henslow’s sparrow, bobolink, 
northern harrier, short- eared owl, and savannah 
sparrow. 

 

Rare fauna including: southern pygmy shrew 
S2S3G5T4, Harris’ checkerspot S2G4, pink-edged 
sulphur S1G4T1T2Q, and meadow jumping mouse 
S3G5. 

None 
 

Ditching drains water from some of 
the fields. 

Natural successional changes 
 

Lack of active management 
 

Restoration of natural 
hydrology 
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Plant 
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Representing 

Existing BIDEH) 

Population/Habitat Attributes (Age class, 
structure, serial stage, species 
composition) 

Natural processes responsible 
for these conditions 

Limiting Factors 

Open water 
and submerged 
aquatic 
vegetation 
(approx. 128 
acres) 

Includes: open water of ponds, lakes, rivers, 
streams; floating –leaved and submerged aquatic 
vegetation, aquatic beds. 

 

Potential Conservation Species: Birds including 
American bald eagle, 
osprey, black duck and other waterfowl and aquatic 
birds. 

 

Fish including: eastern brook trout, redside dace 
S1S2G4, and other native fish. 

 

Fauna including: at least 13 species of state-listed 
Odonates and other listed invertebrates, river otter, 
beaver 

Water quality, clarity/ light 
penetration, temperature nutrient 
loads; water depth and flow 
characteristics; timing/ seasonality of 
hydrologic regime 

Introduced fish species 
 

Aquatic invasive 
species 

 

Human disturbance 
 

Pollution from airborne and 
aquatic sources 

 

Land use practices (timber 
harvest, development) that 
influence sediment loads 

 

Water quality Shading 

Climate change that alters 
hydrologic and temperature 
regimes 
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Table 35. Refuge habitats and associated species for Canaan Valley NWR. 

Habitat Type 
Associated 

Species 
Habitat Structure 

  
W

E
T

L
A

N
D

S
  
 

Forested Wetlands 
(Conifer) 

Blackburnian warbler Mature, conifer dominant forests (hemlock, pines, fir, and spruce). Preferring to live in the 
forest interior, they decline when forests are fragmented. 

Inhabits forests with high canopy cover (84%). Nests high up in tree (usually spruce or 
hemock), situated well away from the trunk or in a small fork near the top of the tree (Morse 
2004). 

Canada warbler Moist, cool, mixed coniferous and deciduous forests. In WV, it requires higher elevation (>650m) 
and can be found in rhododendron thickets and in dense vegetation along stream banks. 
Prefers a dense understory and nests on or near the ground amidst moss pockets, exposed root 
masses, and in dense sapling stands with a thick litter layer. It appears that understory 
structure, more than species composition, determines habitat suitability (Reitsma et al. 2010). 

Indiana bat   Prefers to forage in mature forested areas including oak-hickory forests and forests containing 
hemlock. Tends to avoid lands used for agriculture (Menzel et al. 2005, Menzel et al. 2001). 
Winter in caves. 
Measured winter hibernacula temperatures range from -8.3° to 17°C, although 1-10°C may be 
preferred for optimum bat survival. Open cave ceilings, high relative humidity (70-100%) and 
good airflow are also preferred (Menzel et al. 2001). In summer, roosting trees include hickories, 
maples, and oaks (Johnson et al. 2010, Humphreys et al.1977). 

Shrub and 
Herbaceous 
Wetlands 

Golden-winged 
warbler 

The golden-winged warbler breeds in moderate to high elevations, nesting on or near the 
ground in areas with dense herbaceous cover and shrubby patches adjacent to forest edges. 
They are often found in artificial clearings such as clearcuts that are less than 20 years old,and 
naturally created openings such as beaver meadows (Confer et al. 2011). 

American woodcock American woodcock prefer to inhabit young forest and old fields. Open areas provide singing 
grounds, and adjacent young woods with shrubs such as alder provide moist ground that 
supports the earthworms and other invertebrates the woodcock consumes. Nests are built on 
the ground in shrublands (McAuley et al. 2013). 

Eastern towhee The eastern towhee inhabits areas with dense, near-ground shrub cover. This species can be 
found in a variety of successional stages and forest types. The dense shrub cover and 
vegetation of regenerating old fields are especially conducive to eastern towhee activity. The 
eastern towhee favors areas with a well- developed litter layer in which to forage (Greenlaw 
1996). 

Brown thrasher Brown thrashers are found in brushy thickets, shrubland, and midsuccessional forests. 
Preferred canopy cover is 10- 30%. A well-developed litter layer is necessary for foraging 
(Cavitt & Haas 2000). 
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Habitat Type 
Associated 

Species 
Habitat Structure 

Field sparrow The field sparrow can be found in old fields <30 years in age dominated by grasses and/or 
brush, and in woodland openings and edges. In old fields, populations rise in the first 10 
years after cessation of cultivation, and then gradually decline as succession progresses. 
Nests are constructed within 40 m of woody vegetation (Carey et al.2008). 

Open Water 

/ Aquatic Habitats 
(streams, ponds, 
rivers and 
herbaceous 
wetlands) 

Alder flycatcher The alder flycatcher is often found amid shrubby thickets, brush, forest edges, and alder 
thickets, usually on or near water. 

This species may also inhabit damp meadows, sometimes with undergrowth present. Nests are 
built low in bushes, about 1-3 feet off the ground. (Lowther 1999) 

American black duck The American black duck nests near riverine marshes, woodland wetlands, beaver ponds, and 
upland sites in hardwood and conifer forests within 400m of the water. Broods are raised in 
shallow wetlands (Longcore et al. 2000). 

Wood duck The Wood Duck inhabits riparian and wetland habitat. For breeding, the wood duck prefers 
wetland with 50-75% cover, and duckling survival is reported to be greater in scrub-shrub 
wetlands than in other habitat types. The wood duck will nest in both natural tree cavities and 
artificial boxes (Hepp & Bellrose, 2013). 

American bittern The American bittern lives in freshwater wetlands, preferring habitat with tall emergent 
vegetation. It spends much of its time at vegetative edges and shorelines. This species is 
more abundant in larger wetlands than in smaller ones. This species is also more abundant in 
areas with high levels of interspersion, that is, where water and emergent vegetation are 
interspersed in a complex pattern, as opposed to a sharp boundary between open water and 
dense vegetation (Lowther et al. 2009, Rehm & Baldassarre 2007). 

Southern water shew The southern water shrew is most often found near water, including wetlands dominated by 
grasses and sedges. The water shrew may prefer areas with approximately 75% ground 
cover, which traps moisture and creates suitable habitat for the invertebrates on which the 
shrew feeds, as well as providing shelter for the shrew (Beneski & Stinson 1987, Ford et al. 
2005). 

Brook trout Inhabit cold, clear, streams, rivers, and lakes. The optimum temperature range for brook trout 
survival appears to lie between 11-16°C. As an opportunistic sight feeder, the brook trout 
requires turbidity values to be <30 JTU in order to locate adequate food. Adequate base flow 
(lowest flow of the year) during dry periods is also vital. Base flow of less than 25% of the 
average flow is considered poor for long-term survival and maintenance of populations. Other 
optimum conditions include saturated or near-saturated dissolved oxygen content and pH of 
6.5-8.0 (Raleigh 1982). 

Redside dace The redside dace is most likely to be found in slow-moving sections of cool headwater streams, 
especially in areas where overhanging vegetation and submerged objects such as logs and 
rocks provide cover and shade. Low turbidity is preferred. (Parker et al.1988, Redside Dace 
Recovery Team 2010). 
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A
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Northern Hardwood 
Forest (including 
mature forest and 
forest understory) 

Scarlet tanager 
Scarlet Tanagers prefer the forest interior, suffering decline in fragmented areas. 
The minimum forest block necessary to support a population is estimated at 10-12 ha (25-30 
acres). This species inhabits deciduous and mixed deciduous- coniferous forests, preferring 
mature stands (Mowbray 1999). 

Canada warbler The Canada warbler is most abundant in moist, cool, mature mixed coniferous- deciduous 
forests and can also be found in regenerating spruce-northern hardwood forests, 
rhododendron thickets, and riparian shrubbery. In WV, it requires higher elevation (>650m). 
This species prefers a dense understory and nests on or near the ground amidst moss 
pockets, exposed root masses, and in dense sapling stands with a thick litter layer. It appears 
that understory structure, more than plant species composition, determines habitat suitability 
(Reitsma et al. 2010). 

Black-throated blue 
warbler 

The black-throated blue warbler inhabits large, unfragmented, and relatively undisturbed tracts 
of hardwood and mixed coniferous-deciduous forest. Appropriate forest habitat includes a 
dense understory containing rhododendron, mountain laurel, deciduous shrubs, and other 
understory plants species (Holmes et al. 2005). 

Worm-eating warbler The worm-eating warbler occurs primarily where unfragmented tracts of deciduous and mixed 
deciduous-coniferous forest overlap with hillsides and shrubby patches. Nests are built on the 
ground on hillsides. Habitat suitability depends more on size and maturity of forest areas, 
presence of hillsides, and existence of dense shrubby cover patches than vegetation 
composition (Vitz et al. 2013). 

Eastern wood-
peewee 

The eastern wood-peewee inhabits a wide range of forest types, including northern 
hardwood forest. This species may prefer lower-density canopy cover, and is typically absent 
from closed- canopy forest areas. The eastern wood- peewee also shows a preference for 
forest with more open understory, and is less abundant in areas with high shrub density. This 
species nests high in the canopy (McCarty 1996). 

Black bear Black bear habitat is characterized by mature forest with a dense understory. This provides 
cover and shelter, interspersed with small clearings and early successional habitat, which 
provide highly productive areas on which to forage. Forested and conifer-dominated wetlands 
were found to be important habitat in both Michigan and Pennsylvania, where such habitat 
represents a small percentage of total land, but supports a high percentage of black bear 
population. High-quality, nutrient-rich, low-cellulose foods such as seeds, fruits, and insects 
are preferred food sources. Large tracts of uninhabited, relatively inaccessible land provide 
the best habitat (Rogers & Allen 1987). 

Bobcat Bobcats may inhabit hardwood, coniferous, or mixed forests, or early- to mid-successional 
habitat. Dens are made among thickets and hollow stumps, amid logging debris, in rockpiles, 
or in caves.  Early- and mid-successional habitats are of particular importance for hunting, as 
these areas support the small mammals on which the bobcat feeds (Boyle & Fendley 1987). 
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Fisher The fisher prefers mature coniferous and mixed coniferous/deciduous forest with dense 
canopy cover (80-100%). Fisher are generally absent from forest with <50% canopy cover, as 
well as forest that is >75% deciduous. Dens are made in old snags and hollow trees, 
particularly hardwoods. Small selectively cut areas may be used for foraging, but large 
clearcuts are detrimental to fisher populations. Fishers feed on porcupine, snowshoe hare, 
ruffed grouse, and a variety of small mammals such as voles and shrews, and are more 
common in forests with high small mammal diversity (Allen 1983). 

Virginia northern 
flying squirrel 

The Virginia northern flying squirrel inhabits high elevation (>900m) mature coniferous and 
mixed coniferous/deciduous forests in the central Appalachians, particularly forests containing 
red spruce. Diet consists largely of lichens and fungi (Ford et al. 2004). The Virginia northern 
flying squirrel prefers trees with greater-than-average dbh. Nests may be constructed as dreys 
(exterior nests), in snags, hollows in live trees, or underground. Forests with high structural 
diversity are preferred, as cover provided by such diversity may provide shelter from predation 
and from the elements (Hackett & Pagels 2003). 

Indiana bat The Indiana bat prefers to forage in mature forested areas including oak- hickory forests 
and forests containing hemlock. In summer, this bat roosts in tree cavities or beneath 
loose bark of trees, especially shagbark hickory. 
Roosts are also provided by oaks, maples, and ashes (Johnson et al. 2010, Luensmann 
2005, Humphreys et al. 1977). The Indiana bat tends to avoid early successional habitat and 
agricultural lands (Luensmann 2005, Menzel et al. 2005, Menzel et al. 2001). These bats 
winter in caves. Measured winter hibernacula temperatures range from - 8.3° to 17°C, 
although 1-10°C may be preferred for optimum bat survival. Open cave ceilings, high relative 
humidity (70- 100%) and good airflow are also preferred (Menzel et al. 2001). 

Conifer (Spruce) / 
Mixed Forest 
(including mature 
forest) 

Blackburnian warbler Blackburnian warblers utilize mature, conifer dominant forests, and nest chiefly in conifers. 
Preferring to live in the forest interior, the population declines when forests are fragmented 
(Morse 2004). 

Canada warbler The Canada Warbler is most abundant in moist, cool, mixed coniferous and deciduous 
forests. In WV, it requires higher elevation (>650m) and can be found in rhododendron 
thickets and in dense vegetation along stream banks. 
This species prefers a dense understory and nests on or near the ground amidst moss 
pockets, exposed root masses, and in dense sapling stands with a thick litter layer. It appears 
that understory structure, more than species composition, determines habitat suitability 
(Reitsma et al. 2010). 

Black-throated blue 
warbler 

The black-throated blue Warbler inhabits large, unfragmented, and relatively undisturbed 
tracts of mixed coniferous- deciduous and hardwood forests. 
Appropriate forest habitat includes a dense understory containing rhododendron, mountain 
laurel, deciduous shrubs, and other understory plant species (Holmes et al. 2005). 
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Northern saw-whet 
owl 

Northern saw-whet owls are a hole- nesting species, requiring snags with natural holes or 
comparable locations such as nesting boxes. In the eastern US, saw-whet owls inhabit 
coniferous swamps and mixed coniferous-deciduous forests characterized by red spruce, 
Fraser fir, and yellow birch. They appear to travel to where prey is most abundant, as long as 
there are enough nesting cavities in that area. This owl hunts primarily in edge habitat and in 
clearings (Rasmussen et al. 2008). 

Fisher The fisher prefers mature coniferous and mixed coniferous/deciduous forest with dense 
canopy cover (80-100%). Fisher are generally absent from forest with <50% canopy cover, as 
well as forest that is >75% deciduous. Small selectively cut areas may be used for foraging, 
but large clearcuts are detrimental to fisher populations. Fishers feed on porcupine, 
snowshoe hare, ruffed grouse, and a variety of small mammals such as voles and shrews, 
and are more common in forests with high small mammal diversity. Dens are made in old 
snags and hollow trees, particularly hardwoods (Allen 1983). 

Virginia northern 
flying squirrel 

The Virginia northern flying squirrel inhabits high elevation (>900m) mature coniferous and 
mixed coniferous/deciduous forests in the central Appalachians, particularly forests 
containing red spruce. Diet consists largely of lichens and fungi (Ford et al.2004). The 
Virginia northern flying squirrel prefers to nest in trees with greater-than- average dbh. Nests 
may be constructed as dreys (exterior nests), in snags, hollows in live trees, or underground. 
Forests with high structural diversity are preferred, as cover provided by such diversity may 
provide shelter from predation and from the elements (Hackett & Pagels 2003). 

Indiana bat The Indiana bat prefers to forage in mature forested areas including oak- hickory forests and 
forests containing hemlock. It tends to avoid lands used for agriculture (Menzel et al. 2005, 
Menzel et al. 2001). These bats winter in caves. 
Measured winter hibernacula temperatures range from -8.3° to 17°C, although 1-10°C may be 
preferred for optimum bat survival. Open cave ceilings, high relative humidity (70-100%) and 
good airflow are also preferred (Menzel et al. 2001). In summer, roosting trees include 
hickories, maples, and oaks (Johnson et al. 2010, Humphreys et al. 1977). 

Cheat Mountain 
salamander 

The Cheat Mountain salamander is a small woodland salamander found in red spruce and 
mixed deciduous forest above 2,980 feet in elevation. However on the Refuge they have not 
been found below 3,840 feet. They prefer microhabitats that have a relatively high humidity, 
moist soils, and cool temperatures (USFWS 1991). 

Aspen Woodland Golden-winged 
warbler 

In the Appalachians, the golden-winged warbler breeds in moderate to high elevations, nesting 
in areas with dense herbaceous cover and shrubby patches adjacent to forest edges. Managed 
aspen stands may support high golden-winged warbler densities up to 10 years after each 
cutting. Golden-winged warbler densities were highest in areas where aspen sucker density 
was 3-5 stems/m2. It is suggested that the vegetation structure resulting from clearcutting, 
rather than the species vegetative composition of aspen stands, is most important to the 
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ecology of this species, making regular cutting of managed aspen stands a priority when 
managing for the golden-winged warbler (Confer et al. 2011). 

American woodcock American woodcock prefer to inhabit young forest and old fields. Open areas provide singing 
grounds, and young aspen, alder, and birch forests (<20yr) provide moist ground that supports 
the earthworms and other invertebrates the woodcock consumes. Nests are built on the ground 
in shrublands (McAuley et al. 2013). 

Brown thrasher Brown thrashers can be found in early to mid-successional habitats, including that which is 
created by aspen cutting. The brown thrasher appears to favor larger sections of habitat (>4 
ha). This species prefers sparse canopy cover of 10-30%. A well-developed litter layer is 
necessary for foraging (Cavitt & Haas 2000, Cade, 1986). 

Eastern towhee The eastern towhee can be found amid the dense herbaceous and shrub undergrowth that 
characterize early to mid-successional habitats, such as that which is created by aspen cutting. 
The eastern towhee favors areas with a well- developed litter layer in which to forage 
(Greenlaw 1996, Fink et. al. 2006). 

Ruffed grouse Ruffed grouse habitat is closely associated with aspen, as aspen buds and twigs provide an 
important food source. Other food sources include leaves, fruits, and ferns. Contiguous blocks 
of forest are more suitable than fragmented habitat. Small clearings (<0.4 ha) are also 
important. For drumming, rocks, logs, and other elevated areas are used. Preferred vegetative 
structure includes high density of understory stems (brush, saplings, and young trees), good 
ground-level visibility, and dense overstory canopy cover (Rusch et al.2000). 

Shrubland and Old 
Field 

Golden-winged 
warbler 

In the Appalachians, the golden-winged warbler breeds in moderate to high elevations, 
nesting on or near the ground in areas with dense herbaceous cover and shrubby patches 
adjacent to forest edges. They are often found in artificial clearings such as clearcuts that are 
less than 20 years old and naturally created openings such as beaver meadows (Confer et al. 
2011). 

American woodcock American woodcock prefer to inhabit young forest and old fields. Open areas provide singing 
grounds and adjacent young woods with shrubs such as alder provide moist ground that 
supports the earthworms and other invertebrates the woodcock consumes. Nests are built on 
the ground in shrublands (McAuley et al. 2013). 

Eastern towhee The eastern towhee inhabits areas with dense, near-ground shrub cover. This species can be 
found in a variety of successional stages and forest types. The dense shrub cover and 
vegetation of regenerating old fields are especially conducive to eastern towhee activity. The 
eastern towhee favors areas with a well- developed litter layer in which to forage (Greenlaw 
1996). 

Brown thrasher Brown thrashers are found in brushy thickets, shrubland, and mid-successional forests. 
Preferred canopy cover is 10- 30%. A well-developed litter layer is necessary for foraging. 
(Cavitt & Haas 2000). 
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Habitat Type 
Associated 

Species 
Habitat Structure 

Field sparrow The field sparrow can be found in old fields <30 years old dominated by grasses and/or 
brush, and in woodland openings and edges. In old fields, populations rise in the first 10 
years after cessation of cultivation, and then gradually decline as succession progresses. 
Nests are constructed within 40 m of woody vegetation (Carey et al.2008). 

Managed Grassland Grasshopper 
sparrow 

The grasshopper sparrow inhabits open grassland with patches of bare ground, sparse to 
moderate shrub cover, and minimal amounts of litter. Large tracts of land are preferred. In 
Illinois, grasslands occupied by the grasshopper sparrow were >30 ha in area. Diet 
comprises insects, including grasshoppers, and seeds (Vickery 1996). 

Henslow’s sparrow Henslow’s sparrow prefers grassland with tall, dense vegetation, little or no woody plants, and 
a thick litter layer. Grasslands close to forest are generally avoided. As native habitat (tall 
grass prairie, wet meadows, coastal marshes, etc.) declines, Henslow’s sparrow becomes 
more and more dependent on alternate habitat, such as cultivated hayfields and managed 
grasslands (Herkert et al.2002). 

Bobolink The bobolink breeds in remnant prairie in the American Midwest and south-central Canada, as 
well as cleared hayfields and meadows in the eastern U. S. Bobolinks can be found in 
grasslands with a mixture of grasses and forbs and a high amount of litter. In New York, old 
hayfields (>8 years since last plowing and seeding) supported more bobolinks than hayfields 
that had been used more recently. Larger contiguous tracts of land (>30 ha) are also more 
suitable habitat than smaller tracts (<10 ha) (Martin & Gavin 1995). 
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Appendix B.  ROCSTAR Tables 

Table 36. Resources of Concern Selection Tool for Americas Refuges (ROCSTAR) speices scores.  Seleted species are in yellow. 

Species 

Ratio of priority 
rankings or 
listings in 
Federal, State, 
or regional 
plans 

Ability to be 
supported by 
current or 
restorable 
refuge 
capabilities? 
(Scale A) 

Abundance 
on Refuge 
(Scale B) 

Responds 
well to habitat 
management? 
(Scale C) 

Ability to 
represent 
a larger 
guild or 
group of 
species? 
(Scale D) 

Ability to represent 
on-refuge ecological 
processes, or 
broader ecosystem 
processes? (Scale 
E) 

Scoring 

Northern Hardwood Forest 

Canada Warbler 10 7 7 10 7 7 8.05 

Cheat Mountain 
Salamander 

10 10 7 5 7 7 7.9 

Indiana Bat 10 3 3 5 7 7 5.9 

Black-billed Cuckoo 7 5 5 7 5 5 5.7 

black-throated blue 
warbler 

5 7 7 5 7 5 6 

worm-eating warbler 5 5 5 7 5 5 5.3 

Red-headed Woodpecker 3 7 5 5 7 7 5.6 

Weight 0.2 0.2 0.15 0.15 0.15 0.15 1.0  

Early Successional Forest and Aspen         

American Woodcock 3 10 10 10 7 7 7.7 

Ruffed Grouse 3 10 10 10 5 5 7.1 

Field Sparrow 7 7 10 7 7 7 7.45 

Golden-winged Warbler 10 3 3 7 10 7 6.65 

Weight 0.2 0.2 0.15 0.15 0.15 0.15 1.0  
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Species 

Ratio of priority 
rankings or 
listings in 
Federal, State, 
or regional 
plans 

Ability to be 
supported by 
current or 
restorable 
refuge 
capabilities? 
(Scale A) 

Abundance 
on Refuge 
(Scale B) 

Responds 
well to habitat 
management? 
(Scale C) 

Ability to 
represent 
a larger 
guild or 
group of 
species? 
(Scale D) 

Ability to represent 
on-refuge ecological 
processes, or 
broader ecosystem 
processes? (Scale 
E) 

Scoring 

 

Old Field/Shrubland        

American Woodcock 3 10 10 10 7 7 7.7 

Field Sparrow 7 7 10 7 7 7 7.45 

Golden-winged Warbler 10 3 3 7 10 7 6.65 

Weight 0.2 0.2 0.15 0.15 0.15 0.15 1.0  

 

Grassland           

Henslow Sparrow 10 7 7 7 10 7 8.05 

Grasshopper Sparrow 7 7 7 7 7 7 7 

Bobolink 7 7 10 10 10 7 8.35 

Eastern Meadowlark 7 7 10 7 7 7 7.45 

Field Sparrow 7 7 10 7 7 7 7.45 

Weight 0.2 0.2 0.15 0.15 0.15 0.15 1.0  

           

Conifer Forested Wetlands         

Canaan Fir 7 10 7 7 7 7 7.6 

Canada Warbler 10 7 7 10 7 7 8.05 

Indiana Bat 10 3 3 5 5 7 5.6 

Blackburnian Warbler 5 7 7 5 7 5 6 

Weight 0.2 0.2 0.15 0.15 0.15 0.15 1.0  
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Species 

Ratio of priority 
rankings or 
listings in 
Federal, State, 
or regional 
plans 

Ability to be 
supported by 
current or 
restorable 
refuge 
capabilities? 
(Scale A) 

Abundance 
on Refuge 
(Scale B) 

Responds 
well to habitat 
management? 
(Scale C) 

Ability to 
represent 
a larger 
guild or 
group of 
species? 
(Scale D) 

Ability to represent 
on-refuge ecological 
processes, or 
broader ecosystem 
processes? (Scale 
E) 

Scoring 

Shrub and Herbaceous Wetlands  

       

American Bittern 7 7 7 7 7 10 7.45 

American Black Duck 5 7 7 7 7 7 6.6 

Jacob's Ladder 7 7 7 7 7 7 7 

American Woodcock 3 10 10 10 7 7 7.7 

alder flycatcher 3 7 10 7 7 5 6.35 

Weight 0.2 0.2 0.15 0.15 0.15 0.15 1.0  

           

Open Water Aquatic         

Brook Trout 7 7 7 10 10 7 7.9 

Redsided Dace 7 3 3 3 3 10 4.85 

American Black Duck 5 7 7 7 7 7 6.6 

Southern Water Shrew 7 5 5 5 3 5 5.1 

American Bittern 7 7 7 7 7 10 7.45 

Weight 0.2 0.2 0.15 0.15 0.15 0.15 1.0  
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Scoring Scales 
 
Ratio of priority rankings or listings in Federal, State, or regional plans. 
 

0.8 - 1.0 10 

0.6 - 0.79 7 

0.4 - 0.59 5 

.2 - 0.39 3 

0.0 - 0.19 1 

 
 
Scale A - Ability to be supported by current or restorable refuge capabilities?  
Assign values based on literature review, professional judgement, and definitions provided. 

Strongly Able 10 
Current refuge habitat(s) provide a variety of forage, breeding, and 
migratory requirements during all or part of the species life history. 

Somewhat Able 7 
Current refuge habitat(s) (or conditions practically restored or enhanced) 
provide  some forage, breeding, and migratory requirements during all or 
part of the species life history. 

Limited Ability 5 

Current refuge habitat(s) provide  occassional or limited forage, breeding, 
and migratory requirements during a portion of the species life history. 
Significant restoration or enhancement would be necessary to increase 
supporting habitat ability. 

Inconclusive/Uncertain 3 

Current literature available or working knowledge of species poses a 
signficant degree of uncertainty in terms of the refuge habitat(s) ability to 
provide forage, breeding, and migratory requirements during all or part 
of the species life history. 

Clearly Unable 1 

Current literature available and/or working knowledge of species 
indicates that refuge habitat(s) have limited or no ability to provide 
substantial forage, breeding, and migratory requirements during all or 
part of the species life history. 

 
 

Scale B - Abundance on Refuge. 
Assign values based on refuge I&M records and professional judgement. 

Birds (breeding only)   Fish, Plants, Herps, and Other Native Wildlife 

Common (likely to be seen or heard in 
suitable, or common migrant) 

10 Common throughout refuge 10 

Uncommon (present but not as likely to 
be seen or heard, or uncommon 
migrant) 

7 
Common along portions of 
refuge 

7 
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Occasional (seen or heard during most 
years, but not frequently) 

5 
Occasional/Uncommon 
throughout refuge 

5 

Rare (has been seen or heard but not 
every year) 

3 
Occasional/Uncommon along 
portions of refuge 

3 

Accidental 1 Rare or no local records. 1 

 
 
Scale C - Responds well to habitat management? 
 
Assign values based on literature review, professional judgement, and definitions provided. 

Strongly Able 10 

Species is documented or (based on professional judgement) is known 
to respond positively to habitat management**. Suitable habitat 
management actions are practical for the refuge to implement and can 
be monitored easily. 

Somewhat Able 7 

Species response to management** actions is less documented, but 
(based on professional judgement) is likely to respond positively to 
habitat management. Suitable habitat management actions are 
practical for the refuge to implement, but may require additional or 
detailed I&M efforts to ensure response is documented. 

Limited Ability 5 

Species response to management** actions is less documented and 
(based on professional judgement) is less likely to respond positively 
to habitat management. Species may have generalist habitat 
requirements or be difficult to evaluate with I&M. Suitable habitat 
management actions are either difficult for the refuge to implement, 
or monitor a direct response. 

Inconclusive/Uncertain 3 
Species response is not clearly documented and (based on refuge I&M 
or professional judgement) is uncertain as to whether it can have a 
reliable response to habitat management**. 

Clearly Unable 1 

Species response to management** actions is documented or (based 
on professional judgement) is not likely to respond positively to 
habitat management. Species may have generalist habitat 
requirements or be difficult to evaluate with I&M. Suitable habitat 
management actions are either difficult for the refuge to implement, 
or monitor a direct response. 

** Management may include preservation, protection, restoration, enhancement, or other specific 
conservation measures taken to sustain a particular habitat or species requirement. 
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Scale D - Ability to represent a larger guild or group of species? 
Assign values based on literature review, professional judgement, and definitions provided. 

Strongly Able 10 

Species is documented or (based on refuge I&M or professional 
judgement) likely to represent (focal, umbrella, indicator, or keystone) 
other species. Species known to share a suite of habitat requirements with 
other species, guilds, or groups utilizing the refuge. 

Somewhat Able 7 

Species is not clearly documented, but (based on refuge I&M or 
professional judgement) may potentially represent (focal, umbrella, 
indicator, or keystone) other species. Species likely shares a suite of 
habitat requirements with other species, guilds, or groups utilizing the 
refuge. 

Limited Ability 5 

Species is not clearly documented and (based on refuge I&M or 
professional judgement) is less likely to  represent (focal, umbrella, 
indicator, or keystone) other species. Species is either a) very specific, or b) 
a generalist in terms of habitat requirements related to other species, 
guilds, or groups utilizing the refuge. 

Inconclusive/Uncertain 3 
Species is not clearly documented and (based on refuge I&M or 
professional judgement) is uncertain as to whether it can represent (focal, 
umbrella, indicator, or keystone) other species.  

Clearly Unable 1 

Species is documented (or based on refuge I&M or professional 
judgement) to be unable  represent (focal, umbrella, indicator, or 
keystone) other species.  due to a lack of similar guilds or groups available 
or very specific habitat requirements. 

 
 
Scale E - Ability to represent on-refuge ecological processes, or broader ecosystem processes? 
Assign values based on literature review, professional judgement, and definitions provided. 

Strongly Able 10 
Species is documented or (based on refuge I&M or professional 
judgement) likely to strongly act as an indicator of both: on-refuge 
ecological processes AND broader landscape ecosystem processes. 

Somewhat Able 7 
Species is documented or (based on refuge I&M or professional 
judgement) likely to strongly act as an indicator of either: on-refuge 
ecological processes OR broader landscape ecosystem processes. 

Limited Ability 5 
Species is documented or (based on refuge I&M or professional 
judgement) somewhat likely to act as an indicator of either: on-refuge 
ecological processes OR broader landscape ecosystem processes. 

Inconclusive/Uncertain 3 
Species is documented or (based on refuge I&M or professional 
judgement) less likely or uncertain to act as an indicator of either: on-
refuge ecological processes OR broader landscape ecosystem processes. 

Clearly Unable 1 
Species is documented or (based on refuge I&M or professional 
judgement) not likely to act as an indicator of either: on-refuge ecological 
processes OR broader landscape ecosystem processes. 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Appendix C 237 September 2017   

 

Appendix C. Potential Habitat Management 
Prescriptions  

 
This section identifies potential management tools or strategies that are available to land managers to 
achieve desired habitat objectives. These strategies were identified through successful refuge 
application, literature review and in consultation with other land managers. This appendix is broken up 
into four main areas of habitat management routinely encountered by Service staff: 
 

1. Invasive Species Management 
2. Forest Management 
3. Shrubland and Old Field Management 
4. Grassland Management 
5. Riparian and Stream Management 

 
The information provided herein is intended to act as a baseline source of background information for 
managers, technicians, and other individuals involved in management decision making. Additional 
resources are linked in many sections for additional information regarding management strategies and 
prescriptions for individual treatments. 
 

1. INVASIVE SPECIES MANAGEMENT  

 
Controlling and managing invasive species is a strategy for maintaining the biological integrity and 
diversity of all habitats. The Fulfilling the Promise National Invasive Species Management Strategy 
Team developed a national strategy for management of invasive species for the National Wildlife 
Refuge System in 2002. The importance of invasive species management was also underscored in the 
Conserving the Future vision document. The strategy recommends the following priority order of action 
for invasive species management: 

 Prevent invasion of potential invaders. 

 Eradicate new and/or small infestations. 

 Control and/or contain large established infestations. 
 
Potential management strategies for preventing invasive species, prioritizing control efforts for 
established invasive species, and controlling invasive species are described in detail below. Prior to 
the initiation of invasive species control efforts, the refuge manager must understand the biology of the 
species to be controlled.  
 
When invasive species become established, a number of resources are available to assist refuge 
managers with selecting strategies for invasive species management. Some good sources of 
management information include: 

● National Invasive Species Information Center:  http://invasivespeciesinfo.gov/index.shtml 

● Center for Invasive Species and Ecosystem Health: http://www.invasive.org/ 

● USGS Invasive Species Program:  http://biology.usgs.gov/invasive/ 

● Weeds Gone Wild:  http://www.nps.gov/plants/alien/index.htm 

 

http://invasivespeciesinfo.gov/index.shtml
http://www.invasive.org/
http://biology.usgs.gov/invasive/
http://www.nps.gov/plants/alien/index.htm
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A)  PREVENTION STRATEGIES 

Refuge managers should conduct appropriate and applicable pest detection, environmental 
surveillance, and monitoring before, during, and after any management activity to determine 
whether pest management goals are achieved and whether the activity caused any significant 
unanticipated effects. 
 
In addition to Service staff actively treating and controlling invasive species, there are other areas 
in which invasive species management strategies can be considered or incorporated into habitat 
management. 
 
Working with Partners 
Working with partners is one of the most effective ways to manage invasive species on a refuge. 
Control efforts on the refuge will have little long-term impact if the surrounding lands and waters 
are infested with invasive species. Working with partners on invasive species management is 
important to USFWS. A detailed summary of invasive species related partnerships and funding 
sources is available online at http://www.fws.gov/invasives/partnerships.html. Where possible, 
refuge habitat management should consider the support available through partnerships and 
resources listed here.  
 
Incorporate Invasive Species Prevention in All Facilities and Construction Projects 
Construction projects or mobilization of large equipment and vehicles for habitat management can 
introduce invasive species and create disturbances favorable to species introductions. Some 
considerations for prevention include: 

● Minimize ground disturbance and restore disturbed areas.  
● Require mulch, sand, gravel, dirt, and other construction materials to be certified as free of 

noxious weed seeds.  
● Avoid stockpiles of weed-infested materials.  

 
To prevent the spread of invasive species along transportation corridors:  

● Maintain invasive species-free zones along trails, around parking lots and boat launches, 
and at other related facilities.  

● Inspect these areas often and control new infestations immediately.  
● Minimize the number and size of roads on the refuge. 
● Remove all mud, dirt, and plant parts from all equipment between projects or when 

equipment is moved from one location to another. 
 

B)  CONTROL STRATEGIES 

The control prioritization order noted in the introductory section has been demonstrated as the 
most successful approach to proactively treating invasive species infestations. This is also 
reinforced by more recent invasive management guidance (Rawlins et al. 2011) and depicted in 
Figure 1 below. 
 
 
 
 
 
 
 
 

http://www.fws.gov/invasives/partnerships.html
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Figure 1. Phases of invasive species invasion and control (from Rawlins et al. 2011). 
 

 
 

Early Detection and Rapid Response  
Where prevention is not possible, early detection and rapid response is the next best strategy.  
Success will depend, in part, on participation by all refuge staff, contractors, volunteers, and 
visitors in efforts to report and respond to invasions. The refuge manager must have access to up-
to-date reliable scientific and management information on species that are likely to invade. For 
some species, an active monitoring protocol may be established to facilitate early detection.  
 
Tools and resources for early detection and distribution mapping have been developed and are 
readily available online from a number of sources. One such source of information includes 
EDDMapS (Early Detection and Distribution Mapping System) developed by The University of 
Georgia - Center for Invasive Species and Ecosystem Health. This site includes mapping tools, 
species distribution maps, and other spatial datasets that inform invasive species distribution: 

● EDDMapS: https://www.eddmaps.org/  

 
When small infestations are spotted, they should be eradicated as soon as possible. The site 
must then be monitored for several years to ensure the control was effective.  
 
Prioritizing Invasive Species Control Efforts 
The first step in prioritizing invasive species control efforts is to determine the abundance and 
distribution of invasive species on the refuge or management unit. However, control efforts should 
not be delayed to collect statistically rigorous survey data. Baseline data regarding the location of 
many invasive species on the refuge already may be available via observations of staff, 
volunteers, contractors, and refuge visitors. These observations should be documented and 
mapped.  
 
There are a number of ranking tools to assist land managers with the daunting task of prioritizing 
their invasive plant control efforts. The Fulfilling the Promise National Invasive Species 
Management Strategy Team recommends using the following order of priority to determine 

https://www.eddmaps.org/
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appropriate actions: 

 Smallest scale of infestation 

 Poses greatest threat to land management objectives 

 Greatest ease of control. 
 
The following ranking systems are available for prioritizing invasive plant species control: 

● Morse, L.E., J.M. Randall, N. Benton, R. Hiebert, and S. Lu. 2004. An Invasive Species 
Assessment Protocol: Evaluating Non-Native Plants for Their Impact on Biodiversity. 
Version 1. NatureServe, Arlington, Virginia.  

● Hiebert, R.D. and J. Stubbendieck. 1993. Handbook for Ranking Exotic Plants for 
Management and Control. National Park Service. Natural Resources Report 
NPS/NRMWRO/NRR-93/08. Denver, Colorado. 

● APRS Implementation Team. 2000. Alien plants ranking system version 5.1. 
Jamestown, ND: Northern Prairie Wildlife Research Center Online. (Version 
30SEP2002). 

● Zimmerman, C., M. Jordan, G. Sargis, H. Smith, K. Schwager. 2011. An Invasive Plant 
Management Decision Tool. Version 1.1. The Nature Conservancy, Arlington, Virginia. 

 

Categories of treatment control are adapted from guidance outlined in The Nature Conservancy’s 
Invasive Plant Management Decision Analysis Tool Report (Zimmerman et al. 2011). This 
recommended approach contains three potential control options: eradication, containment, and 
suppression. 

● Eradication attempts to eliminate all individuals and the seed bank from an area with the 
low likelihood of needing to address the species again in the future. 

● A containment/reduction approach prevents infestations of invasive species from 
spreading to uninfested areas and (where possible) seeks to reduce population sizes to 
a level suitable for eradication. 

● Suppression attempts to reduce an invasive plant population in size, abundance, and/or 
reproductive output below the threshold needed to maintain a species or ecological 
process. 

 

Eradication is considered successful when no plants are recovered from the initial infested area 
for three consecutive years (Zimmerman et al. 2011 citing Rejmánek and Pitcairn 2002). 
Eradication is practical only for small-scale infestations, generally identified in the introduction 
phase. Rejmánek and Pitcairn (2002) recommend infestations of < 1 ha (2.47 acres) be 
considered for eradication in California.  
 
According to Zimmerman et al. (2011), containment may involve methods that prevent 
reproduction and dispersal, treating the perimeter of a large infestation, and/or eliminating small 
satellite infestations. Containment is most effective with species that spread slowly, move short 
distances, and for which effective barriers can be established (Hulme 2006, as cited by 
Zimmerman et al. 2011). Reduction seeks to eliminate any occurrences within the area and/or 
prevent the invasive species from spreading into the project area from the surrounding landscape. 
Similar techniques and management thresholds are at work for either focus of this approach. 
 
The timeframe of a suppression effort may vary depending on the invasive plant and desired 
conservation outcome. Zimmerman et al. (2011) cites several examples where suppression is 
best suited: 

 Areas targeted for planting desired species in order to establish and become competitive. 
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 Interim competition pressure on desired species needs to be reduced so that they may 
persist. 

 Areas where suppression helps maintain conditions for rare or listed species. 

 
Restore Altered Habitats and Reintroduce Native Plants 
Restoration is critically important because the conditions responsible for the initial invasion will 
expose the site to a resurgence of the invasive species, as well as a secondary invasion of one or 
more different species. Furthermore, restoration of a disturbed area before the initial invasion may 
preclude the need for further control efforts. The goal is to conserve and promote natural 
processes that will inherently suppress potential pest populations (Department of the Interior 
2007).   
 
If funding or personnel are not available to restore highly disturbed areas in a timely manner, 
consider planting a cover crop for several years to stabilize the site prior to reintroducing native 
plants. This will prevent more invasive seeds from entering the environment until the site can be 
restored. Native plants can then be established by direct seeding or planting with less competition 
from invasive species in the seed bank. When practical, local genotypes of native species should 
be used.  
 
Biological Control 
Biological control is the use of animals or disease organisms that feed upon or parasitize the 
invasive species target. Usually, the control agent is imported from the invasive species’ home 
country, and artificially high numbers of the control agent are fostered and maintained. There are 
also “conservation” or “augmentation” biological control methods where populations of biological 
agents already in the environment (usually native) are maintained or enhanced to target an 
invasive species. The advantages of this method are that it avoids the use of chemicals and can 
provide relatively inexpensive and permanent control over large areas. Appropriate control agents 
do not exist for all invasive species. Petitions must be submitted to, and approved by, the USDA 
Technical Advisory Group on weed biological control before any proposed biological control agent 
can be released in the United States. 
Detailed discussion of the application and impacts of biological controls on Service lands is 
available at: http://www.fws.gov/invasives/staffTrainingModule/methods/biological/impacts.html  
 
Physical Control 
Physical (also referred to as mechanical or manual) removal of invasive organisms can be 
effective against some herbaceous plants, shrubs and saplings, and aquatic organisms. This is 
particularly effective for plants that are annuals or have a taproot. Care should be taken to 
minimize soil disturbance to prevent creating conditions ideal for weed seed germination. 
Repeated cutting over a growing period is needed for effective control of many invasive plant 
species. Care should be taken to properly remove and dispose of any plant parts that can re-
sprout. Treatments should be timed to prevent seed set and re-sprouting. The following methods 
are available: hand-pulling, pulling with hand tools (weed wrench, etc.), mowing, brush-hogging, 
weed-eating, stabbing (cutting roots while leaving in place), girdling (removing cambium layer), 
mulching, tilling, smothering (black plastic or other), and flooding. 
 
Mowing can be used to reduce plant height and deplete energy reserves of invasive and robust 
plants. Repeated mowing within a growing season is often necessary to successfully control 
invasive plants. This can be logistically difficult in a habitat that is managed for various resources 
of concern. However, mowing can be effective when combined with other strategies, such as 
chemical treatment, spring flooding, and disking. Timing of mowing should be scheduled to 

http://www.fws.gov/invasives/staffTrainingModule/methods/biological/impacts.html
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maximize above ground energy reserves and to prevent seed dispersal (late summer). Mowing 
may also increase plant diversity by creating space (light) for other species to germinate. 
 
Disking and tilling (turning over of top soil and cutting turned soil) is often used in combination with 
mowing to set back succession and promote both seed germination and invertebrate populations. 
Disking and tilling breaks up organic root matter, encouraging decomposition, and increasing 
invertebrate populations. At the same time, it breaks up dense root matter, killing perennial plant 
and encouraging germinations of annual seed producing plants. 
  
The advantages of mechanical treatment are low cost for equipment and supplies and minimal 
damage to neighboring plants and the environment. The disadvantages are higher costs for labor 
and inability to control large areas. For many invasive species, mechanical treatments alone are 
not effective, especially for mature plants or well-established plants. Mechanical treatments are 
most effective when combined with herbicide treatments (e.g. girdle and herbicide treatment). 
Detailed discussion of the application and impacts of physical controls on Service lands is 
available at: http://www.fws.gov/invasives/staffTrainingModule/methods/physical/impacts.html  
 
Herbicides 
Invasive and robust plants in impoundments can be managed using herbicides approved for use 
in wetlands. The most commonly used chemical for controlling invasive and robust vegetation in 
impoundment is glyphosate (Rodeo). Methods of application include spot-treatment using back 
pack or ATV mounted sprayer, or aerial application. Spot-treated is more targeted (avoiding 
neighboring plants), but can be very labor intensive when treating large areas. Aerial application is 
less labor-intense, but is not as target-specific, and requires extensive planning to execute. 
Herbicides are applied during various times of the growing season depending on plant species 
and overall goal. For long term control, herbicide application is typically combined with other 
methods, such as mowing, burning, and flooding. 
 
There are a wide variety of chemicals that are toxic to plant and animal species. They may work in 
different ways and be very target specific, or affect a wide range of species. Herbicides may be 
“pre-emergent,” that is, applied prior to germination to prevent germination or kill the seedling, or 
“post-emergent” and may have various modes of action (auxin mimic, amino acid inhibitor, mitosis 
inhibitor, photosynthesis inhibitor, lipid biosynthesis inhibitor). Products may come in granular, 
pelleted, dust or liquid forms. Liquid herbicides are commonly diluted to an appropriate formula 
and mixed with other chemicals that facilitate mixing, application, or efficacy. Common application 
methods include foliar spray, basal bark, hack and squirt, injection, and cut stump. The timing of 
applications is critical to achieve good control, as the growth stage at which an organism will be 
most effectively controlled varies with different species. 
 
The advantages are that the right chemicals, applied correctly, can produce desired results over a 
large area for a reasonable cost. The disadvantages are that the chemicals may affect non-target 
species at the site (including the applicator) and/or contaminate surface or groundwater. Proper 
planning includes using the most target-specific, least hazardous (humans and the environment), 
and most effective chemical for the job. Additionally, one should research minimum effective 
dosage, as the chemical labels often give higher than necessary concentrations. Herbicides often 
are most effective when used in combination with mechanical methods described above. 
 
Attention to protective gear, licensing requirements and other regulations is essential. In the U.S. 
Fish and Wildlife Service, all pesticide and other chemical applications (including adjuvants 
designed to enhance effectiveness) are covered by Service and departmental regulations, and a 
Pesticide Use Proposal (PUP) is required for all pesticide applications. 

http://www.fws.gov/invasives/staffTrainingModule/methods/physical/impacts.html
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Prescribed Fire 
Fire can either suppress or encourage any given plant species, so great care must be taken to 
understand the ecosystem and the life histories of the native and invasive plants before using this 
tool. This tool is most successful when it is used to mimic natural fire regimes. Proper timing of 
prescribed burns is essential for controlling target invasive species. The most effective fires for 
invasive plant control occur just prior to flower or seed set, or at the young sapling/seedling stage. 
Invasive plants are well adapted to disturbance, often surviving fire and rapidly spreading through 
a disturbed landscape. Studies in northeastern successional habitats have generally shown that 
fire alone will not remove invasive shrubs. Additional herbicide and/or cutting treatments are 
necessary (Patterson 2003). 
 
This tool requires a good deal of pre-planning (including permitting) and requires a trained crew 
available on short notice during the burn window. Spot burning using a propane torch can be a 
good method to control small infestations of invasive plants. It can be advantageous where it is 
too wet or where there is too little fuel to carry a prescribed fire. 
 
There are several principles that should be considered when employing prescribed fire to control 
woody plants: 

● Plant mortality is strongly tied to death of “growth points” (i.e. meristems/buds), which are 
more sensitive to heat damage when actively growing, and when tissue moisture is high 
(Miller 2000). Therefore, applying fire during spring, when target plants are mobilizing 
water/nutrients and breaking dormancy of leaf/flower buds, or during fall cold-acclimation 
periods, is more likely to kill growth points than prescribed fire during dormant periods. 

● Concentrations of metabolic compounds, i.e. sugars, salts, lignins, vary seasonally, and 
have been shown to relate to seasonal effects on shrubs. Consequently, timing of 
treatments may be more important than the type (cutting versus burning) in controlling 
invasive plants. To reduce biomass, fires should be applied during periods of low below-
ground carbohydrate storage (i.e. immediately after spring flushing and growth) and should 
be followed with a second growing season treatment (such as mowing, herbicide, or more 
prescribed fire) before total non-structural carbohydrate (TNC) levels are replenished. 
Repeated burning (several consecutive years) during the low point of a plant’s TNC cycle 
can amplify the negative effects of the treatment (Richburg and Patterson 2003, 2004). 

 
Deer Control  
Invasive plant problems often are exacerbated by white-tailed deer over browsing native species, 
and when deer numbers rise above the carrying capacity, biodiversity declines (Rawinski 2008). 
Hunting should be used to reduce the deer population wherever necessary and logistically 
feasible. Hunting must be regulated (e.g., hunting methods, timing of seasons, hunting pressure) 
and harvests monitored to prevent negative impact to long-term survival of deer populations. Deer 
control must be conducted in combination with other invasive plant control measures as deer 
control alone will not be effective if the invasive plants are already established. More details on the 
impacts of white-tailed deer specific to forest ecosystems and invasive plants can be found in 
Rawinski (2008) and elsewhere. 
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2. FOREST MANAGEMENT 

 
Silvicultural Prescriptions 
Active management generally is not necessary to maintain forest communities. However, if a forested 
tract is degraded and not meeting habitat objectives, then a silvicultural prescription may be needed. A 
silvicultural prescription is a detailed set of written instructions for the treatment of a forested property 
and should be developed prior to the treatment of forested tracts other than invasive species 
treatments. A forester should be consulted to develop a prescription based on the site conditions and 
habitat objectives identified in the Habitat Management Plan.  
● US Forest Service Silvicultural Methods Overview: 

http://www.fs.fed.us/ne/newtown_square/publications/technical_reports/pdfs/scanned/ne_gtr144b.p
df  

● Wisconsin DNR Silviculture Handbook: 
http://dnr.wi.gov/topic/ForestManagement/documents/24315/24315.pdf  

● Natural Disturbance and Stand Development Principles for Ecological Forestry: 
http://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs19.pdf  

 
Group Selection 
This technique involved the removal of small groups of trees throughout a stand, to initiate and/or 
maintain an uneven-aged forest.  A group selection opening is considered to be less than, or equal to, 
twice the height of the adjacent mature trees.  This method will encourage regeneration of 
intermediately tolerant and tolerant species, but some intolerant species can appear towards the 
center of the harvest areas when the groups are at the maximum size.  The likelihood of the harvest 
areas regenerating combined with the ability to schedule continual harvest entries, results in this 
technique being a method of choice to convert even-aged stands to uneven-aged stands when 
desired. 
 
Group selection results in moderately-closed to closed-canopy conditions.  Regeneration and shrubby 
vegetation can be expected to develop with reasonable assurance.  This technique can be used in 
combination with singletree selection to ensure canopy closure requirements meet desired conditions.  
Priority species such as the blackburnian and black-throated green warbler will benefit from the 
application of this technique in a conifer-dominated habitat area.  The predominantly closed canopy 
condition resulting from this technique will also benefit deer winter cover areas.  The technique can be 
applied in all habitat types.  Its application in the refuge’s spruce-fir forest most closely resembles the 
natural disturbance that would be expected to take place if the area were allowed to develop without 
manipulation. 
 
Single Tree Selection 
This technique involves the removal of individual trees throughout a stand.  Use of this technique, on a 
continual harvesting cycle, is considered uneven-aged management.  It can also be used during even-
aged management, and when done so, is commonly referred to as an intermediate thinning.  In 
uneven-aged management, it is used to introduce small openings in the canopy by focusing the 
harvest on dominant, older aged trees.  In even-aged management, it is used to promote the quality 
and growth of the remaining trees by focusing the harvest on poor quality, low vigor trees.  The 
technique will likely result in varying quantities of regeneration of mostly shade tolerant species. 
 
Single tree selection results in a relatively closed canopy condition.  Understory development is usually 
minimal.  The opportunity for regeneration is created but when trees are selected singularly, the 
opening produced in the canopy will typically be utilized quickly by the crowns of adjacent older trees.  
This technique is often used in combination with group selection to ensure regeneration is established 

http://www.fs.fed.us/ne/newtown_square/publications/technical_reports/pdfs/scanned/ne_gtr144b.pdf
http://www.fs.fed.us/ne/newtown_square/publications/technical_reports/pdfs/scanned/ne_gtr144b.pdf
http://dnr.wi.gov/topic/ForestManagement/documents/24315/24315.pdf
http://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs19.pdf
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and separate age classes are created to perpetuate the overall desired condition.  In using single tree 
selection, with even-aged objectives in the form of a thinning, it will likely result in less opportunity for 
regeneration and understory development.  Often times the suppressed and co-dominant trees are 
selected for removal resulting in very little change in canopy closure after a treatment.  This technique 
can  be applied in all habitat types. 
 
Pre-commercial Stand Treatments to Improve Habitat Conditions 
These treatments include entering an even- or uneven-aged stand at any stage of development with 
the intent of tending to habitat needs through thinning, weeding, cleaning, liberation, sanitation, or 
other improvement methods.  This technique can be used to control species composition and reduce 
an overabundance of stems per acre to a more desired stocking level.  This can be applied through 
thinning young stands (pre-commercially) to control species composition, conducting intermediate 
thinnings in middle aged stands to maintain accelerated growth and remove unwanted vegetation, and 
prescribed fire.  This technique may also be used to control stocking levels of habitat features such as 
snag trees, cavity trees, den trees, downed wood and other features through girdling, felling, boring, 
hinging, or other techniques. 
 
This habitat improvement technique is varied in its application, but overall should be applied to alter or 
enhance young stands and introduce or reduce habitat features when goals and objectives are not 
being met.  This can be applied in all habitat types and may be extended to areas that are not capable 
of supporting equipment for larger scale manipulation efforts. 
 
Shelterwood System 
This technique involves a series of harvests carried out with the intent of regenerating a stand utilizing 
mature trees that are removed at the end of the scheduled rotation.  Essentially, the overstory is 
removed and the well-developed underlying regeneration then becomes the stand.  This technique is 
typically used to regenerate intermediately tolerant (mid-successional) and tolerant (late successional) 
species, but in certain instances can be used for intolerant (early successional) species.  Use of the 
technique is considered even-aged management, although variations more often found in the irregular 
shelterwood system can result in a multi-aged stand.  In order for a shelterwood system to be 
considered, a stand should be reasonably well stocked with a moderate to high component of the 
species desired for regeneration. 
 
A number of shelterwood system applications exist.  The more commonly used is the open 
shelterwood system.  Although less commonly used, the dense shelterwood, deferred shelterwood, 
irregular shelterwood, natural shelterwood, and nurse tree shelterwood systems are also useful in 
accomplishing specific regenerative needs as well as other resource management objectives. 
 
The shelterwood variations allow a variety of habitat conditions to be created while fulfilling the 
regenerative objectives of the technique.  It can be used to create a denser crown closure when 
connectivity of an older age forest needs to be maintained.  The amount of time needed to establish 
regeneration and conduct the overstory removal can provide enough time for other areas to develop 
into an older age condition, and ensure refuge goals are being met continually.  Overstory removal can 
be delayed through a deferred shelterwood if further development of other areas is necessary.  It can 
also be used to create a more open crown closure when development of a shrub component in the 
understory is desired or residual trees are needed to meet specific habitat requirements.  Once 
regenerative needs have been reached and the ‘shelter’ (seed) trees have been removed, the new 
stand can then be managed for structural objectives as it develops.  Overstory removal can result in 
regenerative condition which does offer some early successional benefits as described in the clearcut 
technique.  
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This technique can be used in all habitat types.  Its application on habitats comprised of predominately 
shallow root species (e.g. red spruce/balsam fir) or wet soil conditions, does introduce a greater 
susceptibility of the residual trees to windthrow from wind events. 
 
Clearcutting 
This technique involves the removal of an entire stand of trees in one cutting to obtain natural 
reproduction.  Two common methods of clearcutting are patch or block clearcuts, and strip clearcuts.  
This regeneration technique is considered to be even-aged management, although somewhat coarse 
multi-aged stands can be developed through progressive patch or progressive strip clearcut systems.  
Clearcut size does have an effect on regeneration.  As clearcuts increase in size, they tend to favor 
shade intolerant regeneration. As they become smaller they gravitate towards encouraging 
intermediately tolerant and tolerant species. 
 
Clearcuts are often used to create an early successional habitat condition.  Early successional habitat 
is when and area is in a young, shrubby, regenerating condition that covers an area large enough to 
be recognized and perhaps utilized by wildlife or plants associated with such an open or no-canopy 
condition. 
 
This technique should be utilized when an early successional habitat condition is desired and found to 
be lacking or not available within the landscape.  As mentioned previously in this description, clearcut 
size does have an impact on tree species composition, and therefore should also be utilized when 
current species composition is not desired to diverse enough to reach goals and objectives.  This 
technique can be used in all habitat types, and although somewhat limiting in terms of emulating 
natural processes or conditions, can be used in a continual, progressive system that sustains multiple 
age classes 
 
Girdling 
Girdling is the traditional method of killing trees without felling them.  Girdling severs the bark, 
cambium, and sometimes the sapwood in a ring extending entirely around the trunk of the tree.  If this 
ring is wide enough and deep enough, it will keep the cambium layer from growing back together. 
 
Chain saws, axes, or many other cutting devices are used to girdle a tree.  With either a chain saw or 
hand saw, the proper girdling technique is to cut parallel, horizontal grooves through the bark several 
inches apart.  Afterward, the bark and cambium layers between the cuts can be peeled away.  A 
sharp, chisel-type tool is needed to completely remove the bark and cambium. 
 
The most effective method of girdling with an ax involves hacking a line around the tree with a series of 
downward blows, then hacking a second line 3 inches above the first.  This procedure is called double 
hacking.  The material between the two lines must be pried out with the ax blade. 
 
Applying herbicide after a single line of axe cuts has been made around a tree is also effective.  This 
technique is called frilling. A single line of narrow cuts seldom works without herbicide.  
 
Notching involves cutting a deep ring through the bark and a half-inch or more into the sapwood, 
completely encircling a tree.  This method will halt the flow of nutrients and water from the roots to the 
crown of the tree and will kill the tree quickly.  However, notching encourages sprouting. 
 
The time of year is a factor in determining the effectiveness of girdling.  The plant is most vulnerable 
early in the growing season just after rapid tissue growth has depleted carbohydrate reserves.  Also, 
the bark is ‘loose’ in spring and early summer when the cambium is active, making the bark easier to 
peel.  Later in the year, the cambium is more difficult to remove, especially in larger trees. (Kilroy 1999) 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Appendix C 247 September 2017   

 
Forest Establishment/Reforestation 
Patch size and distribution on the landscape are important considerations in planning and managing 
habitats. Forest restoration should only occur on parcels within large forested blocks (at least 500 
acres, if possible) to reduce fragmentation of the landscape and because many forest-dependent 
species are area sensitive. Forest restoration also is appropriate along rivers as riparian forest 
corridors are often more diverse than adjacent upland areas despite occupying a small area. These 
areas should be chosen based on their juxtaposition to currently existing forested tracts. Riparian 
corridors that connect existing forested tracts should be prioritized for reforestation. 
 
In former agricultural fields, forests may be established by allowing the area to succeed naturally, by 
seeding herbaceous, shrub, and tree species, by planting shrub and tree seedlings or saplings, or by a 
combination of these methods. Shade-tolerant herbaceous species may need to be seeded or planted 
after a canopy is established as they may not survive full sun conditions. The plants in the surrounding 
landscape should be surveyed to determine the seed stock. If desirable species are in the surrounding 
landscape and the invasive species load is low, then natural succession should be allowed to proceed. 
Invasive or other undesirable species can be selected out with herbicides. It may be desirable to plant 
only those species that are not already present in the surrounding landscape.  
 
If the area is surrounded by invasive species, then allowing natural succession without seeding or 
planting natives likely will not be successful. Planting seeds of native species is less expensive than 
planting seedlings or saplings, but it will take longer for these to become established. A combination of 
seeding and planting may be the best strategy to “flood” the site with natives to out-compete 
surrounding invasive species. The seedlings and saplings will produce seed and provide shade more 
quickly, and the planted seeds will provide competition for invasive seeds already present in the soil. 
The site must be monitored, and invasive species must be controlled before they become well-
established. The invasive species in the surrounding landscape also should be controlled as resources 
permit.  
 
If invasive species are established in the area to be planted, control techniques need to be applied to 
reduce the amount of invasive plants.  Herbaceous species can be reduced through chemical 
application, mowing or burning.  Woody or perennial species (i.e. Spirea spp.) may need to be 
physically removed by mechanical means such as pulling out the roots or disking the plants into the 
soil to prepare the site for seeding or planting seedlings and saplings. 
 
Whenever nursery shrubs and trees are planted, they should be protected from deer and other 
herbivores. Selection of species and ecotypes is a critical step in seeding and restoration. Using local 
seed and plant materials is important in restoration as plants have wide genetic diversity across 
geographic space.  
 

 
3. Shrubland and Old Field Management 
 
The seasonal timing of disturbance can alter the vegetative character of the shrubland.  Resprouting of 
both trees and shrubs will be greater if cut after the growing season (Sepik et al. 1981). Cutting 
encroaching trees during the growing season will often result in better control of trees the following 
year whereas cutting during the dormant season will often stimulate more robust tree resprouting the 
following year. If managing during the growing season, care should be taken to time the disturbance 
after most bird species have fledged. 
Listed below are several techniques available for the management of shrubland vegetation. 
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Mechanized Equipment 
Several pieces of equipment are available for use in cutting shrubs and small trees (see bullets below). 
All of these tools can be used with varying degrees of effectiveness, depending on what is being cut. 
Special consideration needs to be given to ground disturbance when using heavy equipment. Soils 
may be compacted and rutted which could cause a change in the vegetation component of the area. 
Disturbed soils are also more likely to promote germination of invasive species, an undesirable 
outcome of any shrubland management program. 
Examples of shrub and tree cutting equipment: 

 Drum mowers for removal of small trees. 

 Hydro-Axe – this piece of equipment consists of an articulated tractor with a mower mounted 
on the front. It is generally able to cut trees up to approximately 6-8” dbh. Woody material is 
reduced to fine chips, often finer than those resulting from a roller mower. 

 Roller Chopper Mower – used to knock down and chop up shrubs and trees. This technique 
causes significant disturbance to the soil and should probably be reserved for situations where 
the area is going to be seeded after treatment. 

 Mowing and brush hogging – mowing is an appropriate treatment for grass, forbs and small 
shrubs and saplings.   Vegetation > 4 inches often needs a higher powered machine. 

 Girdling – Girdling can be appropriate to kill single trees to create snags and open up the 
canopy.   It can also cause stump sprouting. 

 Chainsaw – Saw work can be appropriate to remove single trees or groups of trees to open up 
the canopy.  Stump sprouting may occur. 

 Disk- used to break up and kill plant and roots of undesirable shrubs. 
 
Chemical Treatment 
Chemical treatment in shrublands usually involves the selective spraying of individual or small groups 
of trees or undesirable shrubs (e.g., invasive species or post mature plants) to maintain the shrub 
component of the vegetation and prevent trees from shading out the shrubs. This technique can be 
very labor intensive over a large area if there is a significant tree component to the shrubland. If trees 
are sprayed on a regular basis (e.g., every few years) then it can be a relatively easy process, 
assuming the shrubland acreage is small.  Over time, shrub density is likely to increase which in turn 
decreases encroachment of trees. In the best of situations, this scenario will result in a climax shrub 
community (Niering and Goodwin 1974). This technique could be very useful when managing for 
mature shrublands, such as providing foraging areas for migrating and wintering songbirds. 
 
Grazing 
Prescribed grazing is the application of livestock grazing to accomplish specific vegetation 
management goals (Frost and Launchbaugh, 2003)  While traditional grazing practices are often 
blamed for promoting plant invasions, prescriptive grazing can be used to control invasive plant 
populations and enhance desirable vegetation conditions. Grazing prescriptions incorporate attributes 
of historic grazing regimes and address some of the challenges and issues of domestic grazing 
systems to create effective and ecologically beneficial results. USFWS has a training module on 
prescribed grazing on the Managing Invasive Species website: 

 https://www.fws.gov/invasives/staffTrainingModule/methods/grazing/introduction.html  
 
Grazing must be carefully managed to reduce rather than increase invasive plant establishment and 
spread.  Ecologically-based grazing prescriptions pay careful attention to positively directing plant 
community change, not just removing the weedy species (Sheley et al. 1996).  Grazing prescriptions 
may put target plants at a competitive disadvantage using two general approaches (Frost and 
Launchbaugh, 2003): 

https://www.fws.gov/invasives/staffTrainingModule/methods/grazing/introduction.html
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 Use grazing management that harms the target plant species by grazing at a time and 
frequency when the target plant is most vulnerable. 

 Modify the grazing behavior of animals to cause them to concentrate their grazing efforts on the 
target plant instead of the desirable vegetation. 

Prescribed grazing tactics manipulate tree basic variables – herbivore selection, seasonal timing, and 
intensity – to cause a predictable plant community response. 
 
The timing and duration of a grazing prescription will depend on the grassland type and condition.  
Prescribed grazing may occur at different times and at different locations, depending on individual site 
characteristics, conditions and other resource concerns.  The grazing needs to occur at times 
designed to minimize unwanted impacts on resources (e.g. erosion, soil compaction, or the 
disturbance of wildlife), while maximizing the desired results, such as species composition. 
 
When an area is grazed at a relatively high stocking rate for a short duration (4-6 weeks) it is referred 
to as flash grazing.  Typically, a grazing plan will include a flash graze in two consecutive springs.  
Sometimes this is followed with another flash graze in the fall after the warm-season native grasses 
are less palatable.   It may take a few seasons to determine the right timing and amount of grazing that 
will be needed to result in the optimum effect.   
 
The timing of prescribed grazing will be similar to the refuge’s grassland management and will take 
place either before April 15th or after August 15th.  This time frame will help to stimulate native grasses.   
The refuge’s prescribed grazing will use short duration grazing pulses lasting at maximum 4 weeks 
and then will require livestock removal.  Grazing will not occur more frequently than 3 out of 5 years in 
any one area.  Buffers zones of 50ft between uplands and wetlands must be established. 
 
Grazing with domestic cattle is most common; however other livestock such as sheep and goats can 
be used depending on the goals of the graze.  It is important to understand which plant species ae 
preferred by the livestock being used.  For example, cattle will favor herbaceous species and are the 
least tolerant of secondary plant compounds, so you cannot expect to eliminate a woody invasion 
issue with cattle.  However, goats will eat woody vegetation, then forbs, making them an excellent 
option for shrub control. Goats are the most tolerant of secondary plant compounds. Sheep prefer 
forbs, then grasses and are tolerant of secondary plant compounds. (USFWS Grazing Website) 
 
Multispecies grazing takes advantage of the inherent grazing preferences among different classes of 
livestock (Walker, 1994).  Multispecies grazing is the use of two or more herbivores to graze a 
common resource.  The grazing species can be wild or domestic animals.  They can graze an area 
simultaneously or at different times (Coffey, 2001) 
 
Prescribed Fire 
Prescribed fires for shrublands have some notable differences from fires in forested land.  In forests, a 
large proportion of the fuel bed is made up of dead and down organic matter.  In shrublands, a much 
larger proportion of the fuel is living and standing dead vegetation, which can have a significant effect 
on how these fires burn, and the amount and characteristics of the smoke.   Burning shrublands that 
contain a high proportion of living plants close to populated areas have the potential for negative 
impacts on human health, transportation safety, air quality and visibility, due to fuel consumption and 
smoke generation. (Wright, 2009) 
However, prescribed fire can be used in conjunction with another management technique, such as 
after mowing, to help return nutrients to the soil and stimulate regrowth of treated shrubs. 
 
Invasive Species Control 
Any disturbance to a shrubland has the potential to stimulate the germination or continued growth of 
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invasive species.  Care should be taken to reduce this potential by disturbing the soil as little as 
possible. Additionally, within one or two years after disturbing a shrubland the area should be surveyed 
for the presence of invasive species and where possible these plants should be treated with one or 
more of the strategies described in the invasive species control section earlier in this  document.  See 
Section 1 for a more through discussion regarding Invasive Species Management. 
 
Shrubland Establishment 
Patch size and distribution on the landscape are important considerations in planning and managing 
habitats. Small patches of habitat (<25 acres) or habitat patches with a lot of edge (e.g., powerline 
rights-of-way) may be suitable for shrubland establishment as shrubland-dependent species tend to be 
less area-sensitive than grassland and forest species. 
 
In former agricultural fields, shrublands may be established by allowing the area to succeed naturally, 
by seeding herbaceous and shrub species, by planting shrub seedlings or saplings, or by a 
combination of these methods. The plants in the surrounding landscape should be surveyed to 
determine the seed stock. If desirable shrubs are in the surrounding landscape, the invasive species 
load is low, and there is not an immediate need for shrubland habitat, then natural succession should 
be allowed to proceed. Invasive or other undesirable species can be selected out with herbicides. It 
may be desirable to plant only those species that are not already present in the surrounding 
landscape. 
 
If the area is surrounded by invasive species, then allowing natural succession without seeding or 
planting natives likely will not be successful. Planting seeds of native species is less expensive than 
planting seedlings or saplings, but it will take longer for these to become established. A combination of 
seeding and planting may be the best strategy to “flood” the site with natives to out-compete 
surrounding invasive species.  The seedlings and saplings will produce seed and provide shade more 
quickly, and the planted seeds will provide competition for invasive seeds already present in the soil. 
The site must be monitored, and invasive species must be controlled before they become well- 
established.  The invasive species in the surrounding landscape also should be controlled as 
resources permit. 
 
Whenever nursery shrubs are planted, they should be protected from deer and other herbivores. 
Selection of species and ecotypes is a critical step in seeding and restoration. Using local seed and 
plant materials is important in restoration as plants have wide genetic diversity across geographic 
space. 
 

 
4.  Grassland Management 
 
As grasslands succeed into shrublands and then forestlands the amount of available habitat for 
grassland nesting species declines. Without periodic treatment most refuge grasslands quickly revert 
to brush and forests. Listed below are several management techniques designed to maintain 
grasslands. 
 
Mowing/Haying 
Mowing and haying (collectively, cutting) are very effective at controlling broad leaf forbs and woody 
species, provided it occurs during the growing season of these plants. Cutting should be delayed until 
after the nesting season of most grassland birds (usually Mid-July  to August) but should be done as 
soon as possible after this date to allow for maximum stress on invading forbs and shrubs.  Mowing is 
conducted on a 3 – 5 year rotation. 
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Depending on the amount of forb and shrub invasion, some grassland fields may require repeated 
cutting during any one season. Cutting should be done often enough to keep the grassland in the 
intended state.   This may require annual haying to provide habitat for species that prefer short sparse 
grasslands such as grasshopper sparrow, or mowing every third year (or more) for species that prefer 
tall rank grasslands such as Henslow’s sparrow. Mowing tends to accumulate thatch whereas haying 
removes this thatch and keeps the grassland in a more open condition.  Occasionally it is possible to 
selectively mow small sections of forb and tree encroachment within larger grassland fields, thus 
saving the refuge resources and reducing disturbance to the grassland as a whole. 
 
Cooperative haying can be used in lieu of refuge staff mowing the grasslands, thus saving the refuge 
significant resources while still accomplishing mission related goals. The hay crop has value to the 
farmer as forage for his livestock or as a cash crop. Haying is generally restricted to fields already 
dominated by grass species, as forbs and shrubs are unsuitable as a hay crop. Refuge staff should 
work closely with the farmer to ensure haying is conducted to refuge specifications (e.g., after 
grassland bird nesting season) and also to guard against introduction of invasive plant species. 
 
Prescribed Fire 
If used properly, fire can be a useful tool for maintaining grasslands.  Generally, prescribed fire is 
suitable for controlling woody species and to a lesser extent broad leaf forbs in warm season 
grasslands. Cool season grasslands are difficult to maintain with prescribed fire. To achieve effective 
control of woody species, fire must be applied late enough in the growing season to allow these 
species to leaf out, but early enough to ensure that sprouting warm season grasses are not damaged. 
Due to the early season growth habits of cool season grasses, they are often too green to allow a fire 
during the time when woody plants have leafed out. 
 
Most prescribed fires will result in only a top-killing of woody plants. Therefore, resprouting is likely to 
occur later in the season. This top-killing is usually sufficient to maintain the woody species as only a 
small portion of the vegetative community provided fire is applied on a regular schedule (e.g., once 
every four years). Broad leaf forbs are often less susceptible to damage from fire and may not be 
controlled at all. It may be necessary to use other management techniques (mowing, herbicide) to 
effectively control broad leaf forbs within a grassland unit. 
 
Fire removes thatch from a grassland unit. This result is often desirable, but can also be detrimental to 
species that prefer a thatch component for nesting (e.g., Henslow’s sparrow) (Zimmerman 1988). The 
conversion of thatch into nutrients by fire results in an immediate return of nutrients to the soil, 
stimulating the growth of new plants during the growing season immediately following the fire. 
 
Herbicides 
Woody plants or broadleaf forbs can be sprayed with herbicide during the growing season to control 
their spread within a grassland. Herbicides can either be specific to a certain type of plant (e.g., 
dicamba for broad leaf plants) or general (e.g., glyphosate). Herbicides can also be sprayed on 
individual plants, such as from a backpack sprayer, or broadcast across the grassland, such as from a 
boom sprayer. The species being controlled and the amount of invasion into the grassland will 
determine which herbicide is used and how it is applied. 
 
The sensitive nature of many refuge habitats and species dictate that herbicides are used with extreme 
care. It is illegal to use a herbicide in a manner inconsistent with the label, but refuges should strive to 
be even more restrictive with their use. Non-chemical management techniques should be considered 
before deciding to use herbicides.   Unfortunately, chemical control is often the only effective control 
technique available for certain plants, particularly many invasive species.  Refuges should select the 
most benign chemical available to effectively do the job and apply it at the minimum necessary rate. 
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Barrier Removal 
As mentioned earlier, patch size is very important in determining the suitability of a grassland as 
nesting habitat. As a general rule, the bigger a grassland is the more attractive it is to grassland 
nesting birds (Sample and Mossman 1997).  Often a few or several smaller grassland units are located 
in close proximity to one another with only small shrub or tree hedgerows separating them. When 
faced with this situation, the refuge will decide if it is better to let the small unproductive grasslands 
revert to shrublands, or remove the hedgerows to create a larger more productive grassland. 
Additionally, even if a grassland is already large enough to meet breeding grassland bird requirements, 
it may be possible to further improve the habitat by removing a barrier between this grassland and an 
adjacent grassland unit. 
 
Shrub dominated hedgerows can be removed by mowing with a brush hog, Hydro-ax, or similar 
equipment. Tree dominated hedgerows will often need to be cut with a chainsaw or a tree felling piece 
of heavy equipment (e.g., Hydro-ax with a feller buncher attachment). Cutting can be done by refuge 
staff or contracted out. To save money, trees within hedgerows can be offered to the public as part of a 
timber or firewood cutting program. 
 
Disking 
Fall and winter disking can be used to decrease warm season grass cover and increase forb cover in 
established warm season grasslands (Gruchy and Harper 2006).   This technique should not be used if 
there are invasive plants in or surrounding the grassland as the soil disturbance likely will provide ideal 
conditions for invasive species. 
 

 
5.  Riparian and Stream Management 
 
Once all habitat assessments and fish surveys are completed we will need to analyze the data to see if 
we will implement any of the following strategies and/or prescriptions.  Streams will be prioritized for 
these strategies and prescriptions. 
 
Brook Trout Stocking 
Genetic sampling would be the first thing that would need to be completed before any stocking would 
take place.  Once we determine the brook trout genetics across the Refuge we will be working with our 
partners at Trout Unlimited, WVDNR and White Sulphur Springs Fish hatchery to use our native fish as 
brood stock to raise fish that will be released back onto the Refuge. Stocking will take place in the 
spring and/or fall.  Only streams with the appropriate chemistry and in stream habitat will be stocked 
with brook trout.  This will be accomplished by working with NCTC to develop a habitat suitability index 
map.  This will show where fish are found and can also predict where they will be found and where 
they have room to move. The number of brook trout stocked will be determined by carrying capacity 
estimates.  Brook trout will be stocked until the number of fish meets the desired carrying capacity and 
remains stable for at least 5 years. 
 
Brown Trout Removal 
The Refuge will first work with the State of WV to stop their brown trout stocking program in the 
Blackwater River.  Brown trout will also be removed when we are conducting electrofishing surveys. 
We would also work with the fisherman in the area to educate them on our plans to reintroduce native 
brook trout so that help us by not releasing any brown trout after they have caught them.  Our priority 
areas for removing brown trout will be the areas that we already have native brook trout including 
Idleman's, Flat, Freeland, and Yoakum Runs.  We will also work with our partners including Timberline 
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housing development to remove brown trout from waters that flow into the Refuge.  This removal can 
occur at any time of the year. 
 
In-Stream Habitat Restoration and Plunge Pools 
The Refuge will work with partners, TU and WVDNR, to develop detailed restoration plans that will be 
included in the AHWP.  This would include: 

 adding simple log sill structures by hand to create plunge pools where needed.   

 adding appropriate amounts of downed wood debris (~52 pieces per mile). 

 planting riparian red spruce and hardwood forest species (sugar maple, yellow birch and red 
maple) to restore forest cover where necessary in the spring and/or fall at 100-200 trees per 
acre. 
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Appendix D.  Habitat Management 
Compatibility Determinations 

COMPATIBILITY DETERMINATION 

 
USE 

Commercial Haying to Manage Grassland Habitat 
 
REFUGE NAME 

Canaan Valley National Wildlife Refuge 
 
DATE ESTABLISHED 

August 11, 1994 
 
ESTABLISHING AND ACQUISITION AUTHORITY 

The establishment of Canaan Valley National Wildlife Refuge (refuge) was first approved in an 
Environmental Impact Statement (EIS) released on May 30, 1979. However, the U.S. Fish and 
Wildlife Service (Service) decided to await the outcome of litigation surrounding a proposed storage 
hydroelectric facility before pursuing any further action. The approval of the refuge was affirmed by 
the Service in a 1994 Final Environmental Assessment and Finding of No Significant Impact on July 
11, 1994, which confirmed the adequacy of the previously approved 1979 EIS. The refuge was 
officially established when the first tract of land was acquired on August 11, 1994. The Service has 
acquired lands for the Canaan Valley refuge under the following  authorities: 

1. Fish and Wildlife Act of 1956 [16 U.S.C. 742f(a)(4)] 

2. Emergency Wetlands Resources Act of 1986 [16 U.S.C. 3901b] 

3. Migratory Bird Conservation Act of 1929 [16 U.S.C. 715d] 

 
REFUGE PURPOSES 

The refuge was established to ensure the ecological integrity of Canaan Valley and the continued 
availability    of its wetland, botanical, and wildlife resources to the citizens of West Virginia and the 
United States (USFWS 1979, 1994). Additional refuge purposes as derived from the legislative 
authorities are as follows: 
 

(1) “... for the development, advancement, management, conservation, and protection of 
fish and wildlife resources...” (Fish and Wildlife Act of 1956; 16 U.S.C. 742f (a)(4)); 

(2) “... for the conservation of the wetlands of the Nation in order to maintain the public 
benefits they provide and to help fulfill international obligations contained in various 
migratory bird treaties and conventions.” (Emergency Wetlands Resources Act of 1986; 
16 U.S.C. 3901(b)); and, 

(3) “... for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” (Migratory Bird Conservation Act of 1929; 16 U.S.C. 715d). 
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NATIONAL WILDLIFE REFUGE SYSTEM MISSION 

To administer a national network of lands and waters for the conservation, management, and where 
appropriate, restoration of the fish, wildlife, and plant resources and their habitats within the United 
States for the  benefit 
of present and future generations of Americans. National Wildlife Refuge System Improvement Act, 16 
U.S.C § 668dd (a)(2). 
 
DESCRIPTION OF USE 

(a) What is the use?  Is the use a priority public use? 
The use is commercial haying to manage grassland habitat for nesting obligate grassland 
bird species on the refuge. This use is not a priority public use of the National Wildlife 
Refuge System (Refuge System) under the National Wildlife Refuge System Administration 
Act of 1966 (16 U.S.C. 668dd-668ee), as amended by   the National Wildlife Refuge 
System Improvement Act of 1997 (Public Law 105-57). This use is also a refuge 
management economic activity as described under 50 C.F.R  25.12. 

(b) Where would the use be conducted? 
Haying will be permitted in designated grassland management units of the refuge.  These units 
are  currently: 

 
Freeland Tract: 40 acres Beall Tract: 116 acres 
Harper Tract: 52 acres Cooper Tract: 74 acres 
Orders Tract: 33 acres 

The configuration of the units and the number of acres managed by haying may change from 
year to  year. 

(c) When would the use be conducted? 
Haying will occur only after grassland nesting birds have completed nesting activities. In 
Canaan Valley, this  is typically in mid- to late August. Haying operations will be required to 
be completed (all bales removed from refuge property) within one month of the haying 
operation (mid- to late September).  Haying will only occur  on an “as needed basis” as 
determined by the refuge manager. Since refuge grassland management  occurs 
on a three to five year rotation and fields are rotated to allow for standing grassland habitat 
to occur within a portion of managed grassland units, only a portion of refuge grasslands will 
be potentially available to haying operations on an annual basis. The refuge staff will 
determine which fields will require management on an annual basis and these fields will be 
available for haying operations. 

(d) How would the use be conducted? 
The use will be conducted by issuance of a special use permit to individuals who have the 
ability to complete haying operations within the specified time frame. Because of the 
commercial viability of the hay crop from refuge lands, operators will be solicited through 
open advertisement. If more than one individual responds to the request, the refuge will select 
the individual randomly. The Service will charge the permit holder the fair market value of the 
standing hay crop as authorized by 50 Code of Federal Regulations (CFR) 29.5. The funds 
received will contribute to the Service revenue sharing program with county government as 
described by 50 CFR 34.3(d). 

(e) Why is this use being proposed? 
This use is being proposed to facilitate refuge grassland management. By permitting haying on 
refuge grasslands, less time is required by staff equipment operators to conduct required 
management activities. This saves the refuge time and money which may be allocated to 
different projects. Additionally, haying removes vegetation from the field which is otherwise left 
using refuge brush hog mowing equipment. This rank cut vegetation builds a duff layer in the 
“understory” of the grassland which, over time, can make the grassland less suitable for target 
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grassland nesting bird species. Periodic removal of the vegetation from the field helps reduce 
dense duff layer development and can be beneficial for nesting grassland bird species such as 
bobolinks and grasshopper sparrows (Warren and Anderson 2005). 
 

AVAILABILITY  OF RESOURCES 

The resources necessary to provide and administer this use, at the current use level, are 
available within   current and anticipated refuge budgets. Staff time associated with 
administration of this use is related to assessing the need for grassland management activities, 
advertising and selecting an operator to conduct haying actions, and overseeing the project. 
 
The deputy refuge manager will administer the program. A wildlife biologist will evaluate the 
need for grassland management annually and select the fields which will be available for 
haying. A park ranger/visitor services specialist will submit the advertisement for the haying 
opportunity. 

Annual costs associated with the administration of haying on the refuge are estimated below: 

Administration, planning and consultation with refuge staff: 

■ GS-13 Refuge Manager for 1 work day  = $450.24 

 
Monitoring field conditions and bird breeding activity to select appropriate fields for grassland 
management: 

■ GS-12 Wildlife Biologist for 4 work days  = $1,470.08 

■ GS-11 Wildlife Biologist for 2 work days = $594.56 

■ GS-7   Biological Technician for 2 work days  = $401.76 
 
Outreach and education, providing information to visitors: 

■ GS-11 Park Ranger for 1 work day  = $353.04 
 
Oversight and administration 

■ GS-11/12 Deputy Refuge Manager for 7 work days  = $1,951.04 
 
Law enforcement and regulations 

■ GS-9 Law Enforcement Officer for 2 work days  = $491.52 

■  Vehicle fuel  = $100.00 

 

Grand Total Estimated Costs = $5,812.24 

 
FY 2009 Budget Allocations: 

Employee Salaries and benefits  = $624,039.53 
Fixed costs (utilities, fuel, administrative)  = $211,415.23  
Base maintenance  = $50,000 
Discretionary Funds (maps, printing, etc.)  = $62,243.32  
 
Total Available Funds for FY 2009  = $947,698.08 
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The financial and staff resources necessary to provide and administer this use at its current 
level are now available. We expect the resources to continue in the future, subject to 
availability of appropriated funds. 
 

ANTICIPATED IMPACTS OF USE 

The refuge contains approximately 332 acres of managed grassland, which provides important 
habitat for grassland nesting bird species and other wildlife. All of the grassland units had been 
hayed and/or grazed in the past prior to acquisition. Many grassland nesting bird species are in 
decline due to habitat loss, succession, and habitat conversion for cultivation. Haying is one 
treatment method for managing grassland habitat that is used on national wildlife refuges. Haying 
has been proven to be a successful and desirable method for habitat management for grassland 
nesting bird species at Canaan over the past 10 years. 
 
Impacts to Wildlife: Haying involves the use of farm equipment to mow, rake, bale and transport 
hay in grassland areas. The greatest potential for disturbance to wildlife occurs during mowing. 
Disturbance varies with vegetation composition and density, habitat use, wildlife species distribution 
and density, and time of year. Birds, mammals, amphibians and reptiles may be temporarily or 
permanently displaced, injured, or  killed. 
For nesting birds, cutting will be allowed only after the nesting season for grassland species is 
complete. This disturbance will be limited to the acreage deemed by the refuge staff to be 
available for management actions during any given year. 
 
Depending upon bird use and vegetative conditions, the acreage potentially hayed could fluctuate 
between 0 and 50 percent of the available, refuge-managed grassland habitat annually. Typically 
50 percent of the available grasslands will be left unmowed to provide dispersal and migration 
habitat for landbirds and foraging habitat  for migrating and wintering raptor species. Impacts will 
also be temporary in nature and limited to the number of times equipment is required to enter the 
field to conduct various phases of the haying operation. Normally  this will require four separate 
instances of equipment working in refuge grassland units. The time  required 
for equipment to conduct necessary operations within the field will depend upon the size of the 
grassland unit; however, all fields are small enough to require only one visit per  activity. 
 
Since haying will occur in mid- to late August, after the nesting season, there will be minimal 
impacts to grassland birds. Peak nesting activity in Canaan grasslands takes place between late 
May and mid-June. Research conducted on the refuge to document nesting and fledging success in 
managed grasslands indicated that most grassland obligate birds have completed nesting activities 
by early August (Warren and Anderson 2005). Recommendations of some grassland management 
areas indicate that waiting until mid-July for mowing or haying operations is adequate, however, 
waiting until mid-August will help prevent impacts to double and triple-brooded species at Canaan 
such as Savannah sparrows and Eastern Meadowlarks (Warren and Anderson 2005). Since bird 
species have fledged and young mammals are mobile and capable of escaping injury, direct impacts 
will be minimal. Since haying will primarily occur in dry grassland areas, impacts to wetlands, 
reptiles, and amphibians will be minimal. This activity poses little additional impact to current 
grassland management actions by refuge personnel. 
 
Impacts to Vegetation, Soils and Hydrology: If haying operations occur in wet or moist areas, 
equipment may adversely impact vegetation and soil. However, most grassland management units 
occur in dry and well-drained soil types and therefore we do not expect major impacts to vegetation, 
soils or hydrology. The exception is the Freeland tract which has areas of moist soil. Haying 
operations in wet soil types could have greater impacts to soil compaction and vegetation loss than 
refuge operations using a brush hog due to the necessity of working the cut field at least twice after 
cutting the hay. However, no adverse soil or vegetation affects have been noted by refuge staff after 
any of the previous haying operations over the last 10 years. Typically mid-August and early 
September, when haying occurs, are some of the driest months of the year. Fields that have been 
saturated by rain will not be hayed until soil conditions can support the required equipment. 
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Impacts to Cultural Resources: This use, as described, will not impact cultural resources. No 
significant ground (soil) disturbance will occur and all areas being considered for this use have been 
traditionally hayed or otherwise managed as grasslands for generations. 
 
Impacts to Endangered and Threatened Species: The Federally threatened Cheat Mountain 
salamander occurs in high elevation spruce and mixed spruce-northern hardwood forests and 
therefore will not be affected by this activity. The endangered Indiana bat has been documented 
foraging near grassland management units, but this species is more directly associated with the 
wetlands adjacent to these units. Additionally, haying operations will not occur at night when Indiana 
Bats are active. There are no known roosting or maternity sites for the Indiana bat on the refuge. If 
future documentation of these sites occur the refuge will consult with the Service’s Ecological 
Services Office to ensure that haying operations will not adversely affect this species. 
 

PUBLIC REVIEW AND COMMENT 

This compatibility determination was distributed as an appendix to the draft Comprehensive 
Conservation/ Environmental Assessment for a 45-day public review and comment period. 
 

DETERMINATION (CHECK ONE BELOW): 

   Use is not compatible 

 
    X    Use is compatible with the following stipulations 
 

 
STIPULATIONS NECESSARy TO ENSURE  COMPATIBILITy 

— A Special Use Permit issued by the refuge manager will be required for this activity and 
will include the stipulations below. Additional stipulations may be included depending 
upon annual conditions of fields and other refuge activities: 

 
— Haying will occur only after field surveys have indicated that no nesting is taking place 

and all juvenile birds have fledged. Typically this will be after August 15. 
 
— In consideration of being permitted to engage in the activity authorized under this permit at 

the Canaan Valley refuge, Permittee, being of lawful age, for himself and his personal 
representative, heirs, and next of kin, hereby releases, waives, and forever discharges the 
United States of America, its agents and employees, all for the purposes herein referred to 
as, Releasees, from any and every claim, demand, action or right of action, of whatsoever 
kind or nature, either in law or in equity, arising from or by reason of any bodily injury or 
personal injuries known or unknown, death and/or property damage resulting or to result 
from any injury, which may occur while engaged in the permitted activity, and covenants 
not to sue the Releasees, for any loss or damages, and any claim or damage therefore, on 
account of injury to the person or property or resulting in death of the Permittee, whether 
caused by the negligence of Releasees or otherwise. 

 
— Permittee agrees to indemnify, defend, save and hold harmless the Releasees and each of 

them from any loss, liability, damage or cost Releasees may incur due to the presence of 
Permittee in or upon the said property of the United States. 

— Haying will only occur in identified treatment areas in grassland units. 

 
— Haying will not occur in wet or moist areas. Operations will be delayed until equipment use 

will not negatively impact soils or vegetation. 
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— Cutting and retrieval of hay can only occur during regular refuge hours of operation 
between one hour before sunrise to one hour after sunset. 

 
— All haying operations including removal of bales must be complete before the beginning 

of deer archery season to avoid conflicts with hunters. 

— Permittee will follow access regulations specified in the special use permit. 

 
— Vegetation and wildlife response will be monitored to determine impacts and evaluate 

success of the management action 

 
JUSTIFICATION  

This use facilitates the management of refuge grassland habitat and is not only a reasonable 
method, but sometimes is a preferred method of managing grasslands to maintain habitat for 
some nesting bird species. Limitations on the seasonal timing of haying, number of visits to 
each location, and specific locations for this activity will ensure minimal negative effects to 
wildlife. Impacts would be similar if refuge personnel were required to conduct this 
management activity. This use relieves refuge staff from these operations while still achieving 
the management goals of the grassland program. This use was proposed and managed to 
benefit grassland habitat, so negative effects on this habitat are not expected. Vegetation and 
grassland bird responses will be monitored to ensure this use remains compatible. If 
significant impacts are found, or haying operations cease to benefit the resource or become 
cumbersome administratively, corrective actions will be  taken. 
 
Due to the timing of the haying operation, impacts to wildlife will be minimized. Since only a portion of 
refuge grasslands will be managed in a given year, other grassland habitat will be available for wildlife 
during 
these management actions. Overall the impacts to wildlife are considered negligible and the benefits 
of the management action improve habitat for targeted grassland obligate bird species. As such this 
activity will not interfere with the refuge’s ability to meet the purposes of the Fish and Wildlife Act 
(1956) to manage, conserve and protect wildlife resources. 
 
One grassland unit does occur on lands acquired under the authority of the Migratory Bird 
Conservation Act (1929). Stipulations to prevent nest disturbance and provide un-managed 
grassland for dispersal and migration habitat reduces the impact to migratory birds to the minimum 
necessary to achieve the management goals of the haying program. Following the stipulations 
outlined in this compatibility determination, allowing this use will not affect the refuge’s ability to 
meet the purposes established in the Migratory Bird Conservation Act (1929) and, in fact, support 
the purposes by managing for migratory birds. 
 
Most grassland habitat occurs in dry uplands soils. The Freeland tract is a mixture of upland and 
wetland soils which vary in their susceptibility to soil compaction and erosion depending upon the 
saturation of the soils from rainfall. Stipulations to conduct haying reduce soil and erosion impacts 
by requiring the sites to be dry when the activity is conducted. Because of the location of grassland 
management units and stipulations to reduce impacts when conditions are wet, this activity will not 
interfere with the refuge’s purpose as established by the Emergency Wetlands Resources Act 
(1986) to conserve the wetlands of Canaan Valley. 
 
This use supports and contributes directly to the achievement of the purposes of the refuge and 
the mission   of the National Wildlife Refuge System, as required by 50 CFR 29.1, by contributing 
to the conservation, protection and management of wildlife (migratory birds) on refuge lands. 
Conducting this activity improves habitat for grassland bird species and does not affect the 
refuge’s establishing purpose to ensure the  ecological integrity of Canaan Valley. For these 
reasons, commercial haying, as identified in this  compatibility 
determination, is not expected to materially interfere with or detract from the mission of the National 
Wildlife Refuge System or the purposes for which the refuge was established. 
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SIGNATURE: 
 
 
 
 
Refuge Manager:       
(Signature) (Date) 

CONCURRENCE: 
 
 
 

 
Regional Chief:         
(Signature) (Date) 
 

 
MANDATORY  10 YEAR RE-EVALUATION  DATE:    
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COMPATIBILITY DETERMINATION 

 
USE 

Public Beaver Trapping for Habitat Management Purposes 
 
REFUGE NAME 

Canaan Valley National Wildlife Refuge 
 
DATE ESTABLISHED 

August 11, 1994 
 
ESTABLISHING AND ACQUISITION AUTHORITY 

The establishment of Canaan Valley National Wildlife Refuge (refuge) was first approved in an 
Environmental Impact Statement (EIS) released on May 30, 1979. However, the U.S. Fish and 
Wildlife Service (Service) decided to await the outcome of litigation surrounding a proposed storage 
hydroelectric facility before pursuing any further action. The approval of the refuge was affirmed by 
the Service in a 1994 Final Environmental Assessment and Finding of No Significant Impact on July 
11, 1994, which confirmed the adequacy of the previously approved 1979 EIS. The refuge was 
officially established when the first tract of land was acquired on August 11, 1994. The Service has 
acquired lands for the Canaan Valley refuge under the following  authorities: 

● Fish and Wildlife Act of 1956 [16 U.S.C. 742f(a)(4)] 
● Emergency Wetlands Resources Act of 1986 [16 U.S.C. 3901b] 
● Migratory Bird Conservation Act of 1929 [16 U.S.C. 715d] 

 
REFUGE PURPOSES  

The refuge was established to ensure the ecological integrity of Canaan Valley and the continued 
availability    of its wetland, botanical, and wildlife resources to the citizens of West Virginia and the 
United States (USFWS 1979, 1994). Additional refuge purposes as derived from the legislative 
authorities are as follows: 

 
(1) “... for the development, advancement, management, conservation, and protection 

of fish and wildlife resources...” (Fish and Wildlife Act of 1956; 16 U.S.C. 742f 
(a)(4)); 

 
(2) “... for the conservation of the wetlands of the Nation in order to maintain the public 

benefits they provide and to help fulfill international obligations contained in various 
migratory bird treaties and conventions.” (Emergency Wetlands Resources Act of 
1986; 16 U.S.C. 3901(b)); and, 

 
(3) “... for use as an inviolate sanctuary, or for any other management purpose, for migratory 

birds.” (Migratory Bird Conservation Act of 1929; 16 U.S.C. 715d). 
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NATIONAL WILDLIFE REFUGE SySTEM MISSION 

To administer a national network of lands and waters for the conservation, management, and where 
appropriate, restoration of the fish, wildlife, and plant resources and their habitats within the United 
States for the  benefit 
of present and future generations of Americans. National Wildlife Refuge System Improvement Act, 16 
U.S.C § 668dd(a)(2). 
 
 
DESCRIPTION OF PROPOSED USE: 

(a) What is the use? Is it a priority public use? 
The use is regulated trapping as part of an integrated approach to beaver management 
on all Service-owned lands within the boundary of the refuge, in accordance with laws 
and regulations of the United States and  the State of West Virginia, and refuge special 
use permit (SUP) conditions. This use is not a priority public use of the National Wildlife 
Refuge System (Refuge System) under the National Wildlife Refuge System 
Administration Act of 1966 (16 U.S.C. 668dd-668ee), as amended by the National Wildlife 
Refuge  System 
 
Improvement Act of 1997 (Public Law 105-57). Because pelts are retained by trappers and 
can be sold this use  is also a refuge management economic activity as described by 50 
Code of Federal Regulations (CFR) 25.12. National Environmental Policy Act analysis was 
done on this use in 2004, with the Furbearer Management and Trapping Environmental 
Assessment (EA). 

(b) Where would the use be conducted? 
The primary areas targeted for trapping will be locations where beaver flooding has 
caused damage or threatens to damage refuge resources such as flooding of riparian 
forest habitat (or other sensitive plant communities) or refuge roads and trails. Seasonal 
inventory of beaver activity will be conducted by refuge biologists to determine locations 
for regulated beaver trapping. A majority of the use will occur on refuge Tracts 50 and 100 
also known as the Main Tract. Trapping will focus on the beaver ponds and corridors of the 
Blackwater River and its tributaries. Some trapping may also occur on wetland areas on or 
near Tract 200 (Freeland Tract) on the refuge’s south end. 

(c) When would the use be conducted? 
The use will be conducted within the season framework set by the State of West Virginia. 
Typically, beaver trapping occurs between November 1 and March 31. 

(d) How would the use be conducted? 
Beaver trapping will be conducted under a refuge SUP and will follow State regulations 
and seasons.   Permits will be issued for specific areas on the refuge where trapping could 
resolve or prevent a management problem. Locations of targeted trapping efforts will be 
determined through monitoring of beaver activity and documenting locations where plant 
communities or other resources are being impacted through beaver flooding activity. A 
determination will be made for specific locations on the refuge indicating that beaver 
presence is out of balance with resource protection. The refuge manager reserves the 
ability to control numbers of beaver taken in any one location, if it is desirable to remove 
some, but not all beaver. This may be desirable where beaver are causing impacts to 
Refuge resources, but are still valuable for wildlife observation and education. Removal of 
beaver for resource protection is authorized under 50 CFR 31.2, 31.14, and 31.16. 

 
Trappers will request a permit from the refuge manager before the beginning of each 
trapping season. The refuge will ensure that, if the individual is a returning trapper, the 
appropriate paperwork for prior seasons was submitted to the refuge office. A harvest 
report will be required from each trapper following the close of trapping season and will 
include data about trapping effort, time span of trapping beaver, number of target and non-
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target species harvested, refuge areas trapped, and remarks on observations of wildlife 
and  other noteworthy ecological information. These data can provide a basis for catch-
per-unit effort and population trend analyses. If information were lacking for a trapper from 
the previous year, the SUP would not be issued. 

 
Trapping zones may be instituted to reduce the potential for conflict between individual 
trappers. Trapping equipment will be supplied by the trappers and will comply with State 
regulations. 

 

If public trapping did not resolve impacts to refuge resources, refuge personnel 
and/or refuge appointed contractors would be assigned to remove problem animals. 
This scenario could occur if locations of targeted beaver populations are hard to 
access such as in the main portion of the valley. Areas in the Main Tract can be 
difficult to access, particularly in the winter when the State trapping season occurs. 
Low pelt values and prohibiting wheeled vehicle access may limit the interest of 
public trapping. 

(e) Why is the use being proposed? 
The need is to preserve and protect plant communities of special interest on the refuge, 
such as the relict boreal vegetation in the valley. These are the only plant communities 
on the valley floor that resemble the original red spruce forests and are plant 
communities the refuge is obligated to protect. Flooding is also a concern where beaver 
activity exists adjacent to refuge public use trails. Through this CCP, the Service intends 
to assess the environmental impact of regulated trapping as a tool for beaver 
management on the refuge to protect refuge plant communities and infrastructure. 

 
Previous owners of lands that now comprise the refuge permitted trapping beavers. 
Land acquired in 2002   from Allegheny Energy has sustained beaver trapping under 
State regulations and contains the majority of beaver habitat on the refuge. The area 
also harbors 73 plant species listed as species of special concern by the State of West 
Virginia. These plants and plant communities have been impacted by flooding activities 
caused   by beaver inhabitation. The impact of beaver activity has been documented 
many times in Canaan Valley by wetland researchers (Fortney 1975, Fortney 1997, 
Fortney and Rentch 2003, Snyder et al. 2006). Fortney (1997) concludes, “If the present 
population of beavers in Canaan Valley is not greatly reduced in the near future, a larger 
proportion of the swamp forests will be destroyed…”.  Importantly this statement was 
written when trapping in the refuge-owned portion of the valley was permitted by the 
previous landowner, Allegheny Energy. Without trapping pressure to reduce beaver 
densities, increased loss of bottomland forest communities will continue and likely 
accelerate. 

 
Management of beaver populations on the refuge will aid in the protection of selected 
plant species and plant communities of concern. This use is being proposed to 
eliminate or reduce damage to refuge resources from beaver-induced flooding. 

 
Furbearers are considered a renewable natural resource with cultural and economic 
values (Payne 1980, Andelt et al. 1999, Boggess et al. 1990, Northeast Furbearer 
Resources Technical Committee 1996). Several human dimensions studies have 
documented trapper profiles, cultural aspects of trapping, and the socioeconomic role of 
trapping in the United States (Gentile 1987, Boggess et al. 1990, Daigle et al. 1998, 
Andelt et al. 1999). Trapping  is an activity in which family members and friends often 
participate together and share joint experiences that broaden the sense of appreciation 
for natural resources and ecological awareness (Daigle et al.  1998). 

 

 
 

 



 
 
 
Canaan Valley NWR Habitat Management Plan 

 
Appendix D 267 September 2017   

AVAILABILITY OF RESOURCES 

The refuge manager will provide overall administration of the program. A wildlife biologist will 
be required to evaluate beaver activity, potential, and current impacts on refuge resources. 
The biologist will also be required to evaluate trapper data and compile trapping reports. An 
administrative assistant is required to help process SUPs and enter trapping data into a 
database. A refuge law enforcement officer will be required to check refuge trappers and 
ensure compliance with State and refuge regulations. An outdoor recreation planner is 
responsible for public outreach related to this program. Additional funds may be required if 
trapping activities would need to be conducted by refuge staff or contract employees. 
 
Annual costs associated with the administration of a regulated trapping program on the refuge 
are estimated below: 

Planning and supervising staff to monitor the use and its effects on 
environment and other visitors: 

● GS 11/12 Deputy Refuge Manager for 3 work days  = $836.16 
 

Monitoring habitat impacts from trapping activities and issuing SUP’s: 

● GS 12 Wildlife Biologist for 10 work days  = $3,675.20 

 
Providing information to the public about management trapping and 
compiling use data: 

● GS-11 Park Ranger for 2 work days  = $706.08 

 
Resource Protection, monitoring fishing activities and interactions 
with other users, visitor services, sign maintenance, litter removal: 

● GS-9 Park Ranger for 10 work days  = $2,457.60 

 
Administrative work, permit issuing: 

● GS-5 Administrative Assistant for 5 work days  = $724.80  
● Vehicle fuel / law enforcement patrols  = $100.00 

 

Annual program (estimated) cost:    $8,499.84 

 
FY 2009 Budget Allocations: 

Employee Salaries and benefits  = $624,039.53 
Fixed costs (utilities, fuel, administrative)  = $211,415.23  
Base maintenance  = $50,000 
Discretionary Funds (maps, printing, etc.)  = $62,243.32  
Total Available Funds for FY 2009  = $947,698.08 

 
The financial and staff resources necessary to provide and administer this use at its current level 
are now available.  We expect the resources to continue in the future, subject to availability of 
appropriated funds. 
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ANTICIPATED IMPACTS OF THE USE 

The anticipated impacts of trapping on refuge resources are detailed in the refuge’s approved 2004 
EA for Furbearer Management and Beaver Trapping. Below is a summary of the impacts detailed in 
that EA. In general, the impacts from trapping are extremely low because of the low level of use. 
Over the past six years, an annual average of only three trappers has participated in the public 
trapping program. Low pelt values and the prohibition of vehicle access may contribute to the low 
public interest in this activity. We predict this level of use will not change in the future. This low level 
of use ensures that trapping remains a low-impact tool for achieving the refuge’s habitat 
management goals. 
 
The CCP also allows refuge personnel and/or refuge appointed contractors to remove problem 
animals when public trapping does not resolve impacts to refuge resources. This may require the 
expenditure of additional funds to conduct trapping activities by refuge staff or contract employees. 
Money spent conducting this activity would deplete funds that could be used for other refuge 
management activities. However, only when public participation (through SUP) is not adequate for 
resolving the beaver impact would the refuge manager make the decision to undertake removal 
operations using refuge staff or contract employees. The use of refuge staff or contractors will be the 
last choice in resolving beaver impacts to refuge resources, but will be available if necessary. 
 
The primary areas targeted for trapping will be locations where beaver flooding has caused 
damage to refuge resources such as flooding of riparian forest habitat (or other sensitive plant 
communities) or refuge roads and trails. Seasonal inventory of beaver activity will be 
conducted by refuge biologists to determine locations for regulated beaver trapping. Refuge 
law enforcement will ensure that trappers on the refuge were complying with State and refuge 
regulations and that data submitted to the refuge is accurate. Designation of trapping zones 
may help prevent conflicts between trappers and zones are given on a first come first serve 
basis. 
 
In addition, identifying trapping zones will allow the refuge to concentrate trapping efforts in 
areas where management intervention is necessary to prevent resource damage. 
Identifying locations where specific trappers are permitted on the refuge will facilitate 
enforcement of refuge and State regulations. Zoning may also provide better quality trapping 
experiences by preventing overlap with other trappers.  For example,    an experienced 
trapper may prefer to trap in areas without other trappers, to teach children or other family 
members. However, if necessary, trapping effort may be concentrated or zoning eliminated 
to meet refuge resource protection goals. 
 
The refuge will be able to control trapping pressure through the SUP process and deny permits 
to trappers who do not comply with regulations. By administering the program under an annual 
SUP, the refuge manager is   able to maintain a list of trappers that are available for helping 
with specific management needs such as dealing with problem areas, targeting offending 
beavers for removal, and assisting with wildlife and habitat surveys or research. 
 
In locations where beaver are causing impacts to refuge infrastructure (roads, trails etc.) 
exclusionary fencing and water flow control devices may be used. This method may be 
chosen in conjunction with a regulated trapping program or as a way to limit damage where 
trapping may not be preferable. Jensen et al (2001) note that using larger (or oversized) 
culverts can reduce many beaver impacts to roads. However, it is also noted  that other water 
control devices may be required in conjunction with larger culvert sizes (Jensen et al. 2001). 
A variety of beaver control structures have been created and tested including water level 
control devices that are placed within the existing dam as well as cattle fencing to exclude 
beaver from a particular area (Northeast Furbearer Resources Technical Committee 1996). 
The refuge will evaluate all options when considering the management of the beaver 
population to protect refuge habitats and infrastructure. 
 
Implementation of a regulated trapping program on the refuge affords a potential mechanism to 
collect survey and monitoring information, or contribute to research on beaver (and other 
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wildlife) occurrence, activity, movement, population status, and ecology. By maintaining a 
trained and experienced group of trappers, the Service can utilize their skills and local 
knowledge to perform or assist with valuable management or research functions. Trappers that 
participate in the refuge program will provide assistance with the implementation of structured 
management objectives, such as alleviation or reduction of wildlife damage conflicts and 
negative species interactions. Refuge trappers typically have a stake in proper habitat and 
wildlife conservation, and protection of the ecological integrity of the refuge so that their activity 
can continue. Accordingly, they are valuable assets to the refuge manager in terms of providing 
on-site reports concerning the fundamental status of habitat, wildlife, and refuge conditions. 
 
A national program has been designed to systematically improve the welfare of animals in 
trapping   through trap testing and development of best management practices (BMPs) for 
Trapping Furbearers in   the United States. This is operated under the guidance of the Fur 
Resources Technical Subcommittee of   the International Association of Fish and Wildlife 
Agencies (International Association of Fish and    Wildlife Agencies 1998). As would be 
expected, in practicing an integrated and comprehensive approach to furbearer 
management, the refuge will cooperate with and contribute to the development and 
implementation of the BMPs where possible. 
 

This concept of cooperation is fully in keeping with the refuge’s role as an outdoor laboratory for 
research and scientific education. Additionally, the refuge could work in cooperation with the 
West Virginia Trappers Association or other trapping organizations to produce educational 
information on trapping to inform the public on its use for management purposes. 
 
Non-target furbearer species could potentially be taken through this trapping program. Risk of taking 
species other than beaver will be reduced significantly as beaver sets will occur specifically around 
areas of beaver activity. Selectivity for beaver can be achieved by carefully choosing trap locations, 
using specific beaver attractants and employing trap types and trigger configurations that are unlikely 
to be sprung by other species. 
 
Over a 5 year period only nine muskrat and six snapping turtles have been taken as non target 
species during targeted refuge trapping efforts. According to trapper contacts, several of the 
snapping turtles were released unharmed due to the nature of the body gripping trap used which 
did not harm the turtles’ carapace.  Due to the reproductive capacities, this low number of captures 
of snapping turtles and muskrats are considered insignificant in relation to maintaining their 
populations on refuge lands. Trapper experience and the selection of the appropriate trap size will 
reduce non-target furbearer captures (Boggess et al. 1990, Northeast Furbearer Resources 
Technical Committee 1996). In particular, river otters are protected in the State of West Virginia. 
Currently the State provides trappers with recommendations on how to prevent the accidental take  
of river otters. This information will be made available to refuge trappers to help prevent accidental 
take.  The Service will continue work with the State to help prevent the accidental take of river otter 
on the refuge through trapper education. 
 
With respect to possible negative reaction to trapping on the refuge by the visiting public, conflicts are 
not expected because trapping is generally an inconspicuous activity that occurs during winter 
months. It also will often occur in remote areas of the refuge not accessible from public use trails. 
The refuge will inform the public about its trapping program through visitor contact and educational 
materials.  Explanation of the purposes for which the trapping is conducted with focus on the 
protection of rare plant communities can help the public understand the program’s necessity. 
 
Impacts to Vegetation: Foot travel to trapping locations (beaver ponds and rivers) can have 
indirect impacts to plants by compacting soils and diminishing soil porosity, aeration and nutrient 
availability that affect plant growth and survival (Kuss 1986). Hammitt and Cole (1998) note that 
compaction limits the ability of plants to revegetate affected areas. Regularly occurring foot travel 
can crush plants. Rare plants with limited site occurrence are particularly susceptible. Many plant 
species considered rare in the State are found associated with riparian wetlands in the Canaan 
Valley (Bartgis and Berdine 1991). Trapping activities only occur during State regulated seasons 
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which are outside the growing season for plants. Impacts are expected to be negligible as the 
number of trappers permitted is low (average of 3 per year from 2004-2009) and trapping areas 
are segregated to prevent overlap, further reducing trampling effects. 
 
Effects on Soils: Soils can be compacted and eroded as a result of continued foot traffic. All soils 
associated with wetland habitats were rated as either high or very high in their potential for 
compaction (Bell  2002).  Impacts to soils will likely be greater during the growing season due to 
the greater soil moisture content at that time of year. The Mauch Chunk-derived soil in Canaan 
Valley is particularly vulnerable to mechanical erosion when the vegetation has been removed 
(Rizzo 2002). If compacted, Mauch Chunk soils can facilitate rapid water runoff that accelerates 
erosion down slope (Rizzo 2002). Although foot travel did not create highly erosive conditions in 
this soil type, lug soles of hiking boots could perpetuate the problem. Impacts to soils are 
considered negligible as a result of the low number of trappers on the refuge. 
 
Effects on Hydrology: Trails can affect the hydrology of an area, primarily through alteration of 
drainage patterns. Bartgis and Berdine (1991) note that roads and trails can divert water from 
their original drainage patterns in Canaan Valley. This can result in some drainages becoming 
dry while others accelerate erosion  by being forced to carry more water. Zeedyk (2002) 
documented many instances in Canaan Valley where existing trails were channeling water away 
from historical wetlands and, in some cases, causing erosion  and sedimentation of bog and 
other wetland communities. These problems have profoundly if not irreversibly altered the extent, 
depths, characteristics and function of the wetlands on the Main Tract (Zeedyk 2002). These 
impacts were preexisting at the time the refuge acquired the property and restoration actions 
have helped reduce the problems associated with the existing trails. Trappers are not restricted 
to trails and therefore will only  use them when necessary to facilitate access to designated 
trapping zones. Trapper foot traffic will not exacerbate existing hydrologic problems due to the 
low number of trappers permitted on refuge land annually. 
 
Effects on Wildlife: Trapping will be concentrated in areas surrounding beaver ponds and 
along riparian corridors. Trappers will traverse other habitats moving to and from these areas. 
Disturbances vary with the species involved and the type, level, frequency, duration and the 
time of year such activities occur.  Whittaker and Knight (1998) note that wildlife response can 
include attraction, habituation,andavoidance. These responses can have negative impacts to 
wildlife, such as mammals becoming habituated to humans making them easier targets for 
hunters. Human-induced avoidance by wildlife can prevent animals from using otherwise 
suitable habitat (Pomerantz et al. 1988). 
 
Humans walking off trail have been shown to cause greater disturbance (greater area of 
influence, flush distance and distance moved) to wildlife than walking within trail corridors 
(Miller et al. 2001). Predictability of disturbance (on trail vs. off trail) has been cited as a major 
factor in impacts to wildlife. Walking off trail is considered less predictable to wildlife and 
typically more disruptive (Knight and Cole 1991, Trails and Wildlife Task Force 1998, Miller et 
al. 2001). 
 
Anticipated disturbances to wildlife are likely to be short term and very infrequent based on 
the low number  of permits issued for trapping on the refuge. Trapping season occurs outside 
of the breeding season and many bird species are absent from the refuge during this activity. 
With the refuge’s ability to limit the numbers and locations of trappers participating in this 
activity, no major impacts from wildlife disturbance are likely. 
 
Effects on Threatened and Endangered Species: The Federally threatened Cheat Mountain 
salamander (Plethodon nettingi) is found on the refuge. This species is associated with high 
elevation forested habitat, typically with some component of red spruce (Picea rubens) and/or 
Eastern hemlock (Tsuga canadensis), and it is likely they are restricted to the cooler mountain 
slopes and ridges. Because beaver inhabit wetland areas not suitable for Cheat Mountain 
salamanders, there will be no adverse impacts to this species. 
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Indiana bats (Myotis soldalis) were documented on the refuge for the first time through 
acoustical monitoring conducted by the U.S. Forest Service in 2003 (Ford 2003). Indiana bats 
were found foraging at two locations in the south end of the refuge. The refuge began 
conducting acoustical surveys in 2005. These surveys have documented three likely Indiana 
bat observations in the same location as the 2003 survey during 2005, 2007,   and 2008. 
Additionally, acoustical surveys documented one new location for the species during 2007. 
Indiana bat calls have been documented from the refuge in the months of May, July, August, 
and September. However, since trapping is restricted to day time hours, and must comply with 
certain stipulations, there will be no adverse effects. We will periodically evaluate this activity 
to determine any effects it may have. In particular the use of roost trees near beaver ponds 
would be a concern and would be evaluated to determine if trapping created disturbance to 
roosting bats. Because trapping occurs outside the season when bats will be roosting on the 
refuge, any impacts are considered unlikely. However, if evidence of unacceptable adverse  
affects appears, the location(s) of activities will be curtailed or discontinued as needed. 
 
PUBLIC REVIEW AND COMMENT 

Impacts of the proposed use were evaluated in an EA and released for public review and 
comment for 30 days in 2004. Beaver conditions on the refuge have not changed 
substantially. This compatibility determination was released concurrent with the draft 
Comprehensive Conservation Plan/Environmental Assessment for a 45-day public review and 
comment period. 
 
DETERMINATION (CHECK ONE BELOW): 

   Use is not compatible 

 
    X    Use is compatible with the following stipulations 

 

STIPULATIONS NECESSARy TO ENSURE  COMPATIBILITY 

The furbearer management program will be reviewed annually to assess its effectiveness and to 
insure and that wildlife populations and habitat quality are managed appropriately. In addition, the 
following refuge SUP Conditions will apply: 
 

—  Any person engaging in activities on the Canaan Valley refuge that would be defined as 
trapping under West Virginia State law must be in possession of a valid West Virginia trapping 
license and a valid refuge SUP. Trappers will present such credentials to refuge officials and 
law enforcement agents of United States or West Virginia upon their request. This permit is 
valid only for trapping conducted on the refuge during the legal trapping seasons established 
by the State of West Virginia and only for beaver. 

 
— In consideration of being permitted to engage in the activity authorized under this permit at 

the Canaan Valley refuge, Permittee, being of lawful age, for himself and his personal 
representative, heirs, and next of kin, hereby releases, waives, and forever discharges the 
United States of America, its agents and employees, all for the purposes herein referred to 
as, Releasees, from any and every claim, demand, action or right of action, of whatsoever 
kind or nature, either in law or in equity, arising from or by reason of any bodily injury or 
personal injuries known or unknown, death and/or property damage resulting or to result 
from any injury, which may occur while engaged in the permitted activity, and covenants not 
to sue the Releasees, for any loss or damages, and any claim or damage therefore, on 
account of injury to the person or property or resulting in death of the Permittee, whether 
caused by the negligence of Releasees or otherwise. 

 
— Permittee agrees to indemnify, defend, save and hold harmless the Releasees and each of 

them from any loss, liability, damage, or cost Releasees may incur due to the presence of 
Permittee in or upon the said property of the United States. 
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—  Permittee agrees that this release and waiver is intended to be as broad and inclusive as 

permitted by the laws of the State of West Virginia and that if any portion thereof is held 
invalid, it is agreed that the balance shall notwithstanding, continue in full legal force and 
effect. 

 
—  Permittee will obey the laws of the United States and West Virginia, including those concerning 

trapping, firearms, and motor vehicles while engaged in activities connected with this  permit. 
 
— Travel by motor vehicle is restricted to established roads, and travel by snowmachine and 

all-terrain vehicle is prohibited. 

—  Permittee will use every feasible precaution against causing damage to refuge roads, lands, 
and  waters. 

— Permittee will report any damages as soon as possible. 

 
—  Permittee will not conduct activities in connection with this permit in any manner that would 

interfere with or cause hazards to vehicular travel or the activities of refuge  visitors. 

—  Permittee shall not litter, start fires, or use open fires on refuge lands. 

 
—  Permittee is required to submit a completed refuge trapper report accompanying this permit 

to the Refuge manager within 30 days of the close of the West Virginia trapping season. 
Report forms MUST be submitted whether or not any trapping was conducted or any animals 
were captured. NOTE: Failure to submit this report will be grounds for denial of a refuge-
trapping permit for the following  season. 

—  Connabear Traps of size 8x8 and larger are permitted. No sizes smaller than  8x8. 

 
— Leg hold traps no smaller than a size 7 are permitted and only if used in a drowning set. 

Traps should be set for a hind foot capture to prevent non-target wildlife captures. 
 

—  No snares will be permitted on the refuge. 

 
—  Permittee will receive and comply with information and recommendations to avoid 

trapping river otter and all other non-target species. Only beaver may be taken. 
 

 
JUSTIFICATION 

Regulated trapping is recognized by the Service as an effective, legitimate, and ecologically 
sound wildlife population and habitat management method on national wildlife refuges. 
Furbearers are considered a renewable natural resource with cultural and economic values 
(Andelt et al 1999, Boggess et al. 1990, Northeast Furbearer Resources Technical Committee 
1996, Payne 1980). Trapping also allows the public the benefit of a renewable wildlife resource. 
As mentioned above and described in the approved 2004 EA for Furbearer Management and 
Beaver Trapping, trapping seasons and limits are established by the State and adopted by the 
refuge. These restrictions are designed to protect wildlife populations from over harvest. There 
is some risk of incidental trapping of non-target species (e.g., river otter). 
 
Risk of taking species other than beaver will be reduced significantly through the conditions 
of the SUP and as described in the stipulations of this compatibility determination. Beaver 
sets will occur specifically around areas of beaver activity with trap sizes and set locations 
restricted by the permit to reduce non-target species captures. Selectivity for beaver can be 
achieved by carefully choosing trap locations, using specific beaver attractants and 
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employing trap types and trigger configurations that are unlikely to be sprung by other 
species. In particular, risk of taking river otter will be addressed by ensuring that all trappers 
have access to the State’s recommendations on how to prevent the accidental take of river 
otters. 
 
Conflicts between trappers will be minimal because of the low level of use. Any potential 
conflicts will be minimized by designating trapping zones, controlling numbers through the SUP 
process, or through the presence of law enforcement officials. Trapping occurs during winter 
months, a time when other visitor numbers are low. 
 
Anticipated disturbances to wildlife are likely to be short term and infrequent based on the 
current low level of use (average of 3 trappers per year between 2004 and 2009) and seasonal 
limitations. Sedimentation impacts  will likely be insignificant from foot travel. Vegetation 
impacts will similarly be insignificant due to the limited number of participants and zoned 
locations of trapping activity. A regulated trapping program will help protect refuge habitats, 
specifically rare wetland forested and shrub swamp communities. Based on the current level of 
trapping, disturbance impacts to wildlife will be insignificant. Restrictions outlined in the SUP 
are designed to prevent other wildlife from being directly affected by this management activity. 
 
Because of the low use and established SUP restrictions the refuge will continue to meet its 
purposes  established by the Fish and Wildlife Act (1956) to manage, conserve and protect fish 
and wildlife resources. This use also provides a low impact method to reduce beaver impacts to 
wetland plant communities which supports  the establishing purpose for the refuge to ensure 
the ecological integrity of Canaan Valley (1979 EIS) and the Emergency Wetland Resources 
Act (1986) by conserving wetland communities of Canaan Valley.  Because of the limited use, 
low impact, and supporting role to wetland plant conservation in Canaan Valley, this use does 
not prevent the refuge from fulfilling the mission of the Refuge System by helping to conserve 
and manage fish, wildlife and plant resources. 
 
Trapping may occur within riparian areas within and bordering tracts acquired under the 
authority of the Migratory Bird Conservation Act (1929). This use is aimed at reducing the 
effects of beaver flooding on rare wetland plant communities. By altering beaver impact, 
habitats which support migratory birds will also be altered. Other open water habitats created 
through flooding activities will be minimized based on location and therefore the migratory 
birds utilizing these communities will be affected.  However, the habitats targeted for 
protection are some of the rarest habitats on the refuge; therefore the migratory birds tied to 
these habitats will benefit from habitat protection and management. Although open water 
habitats are not common on the refuge, they are not as limited in distribution as the plant 
communities the trapping program is designed to protect. Therefore this activity will not affect 
the refuge’s ability to meet the purposes to conserve and manage migratory birds as directed 
by the Migratory Bird Conservation Act (1929). 
 
Trapping access is limited by terms and conditions outlined in special use permits to help minimize 
potential negative effects and maximize effective management. Allowing this use furthers the 
mission of the Refuge System, as required under 50 CFR 29.1, by meeting important management 
objectives to protect or enhance refuge ecosystems while allowing access to renewable natural 
resources for the benefit of the American public. For these reasons beaver trapping contributes to the 
establishing purpose of the refuge by helping to protect  and maintain rare wetland plant 
communities and therefore the ecological integrity of Canaan Valley. Beaver trapping does not 
interfere with the other refuge purposes, namely the development and conservation of fish and 
wildlife resources (Fish and Wildlife Act of 1956; 16 U.S.C. 742f(a)(4)),the fulfillment of international 
obligations contained in various migratory bird treaties (Emergency Wetlands Resources Act of 
1986;16 U.S.C. 3901(b));,  and the use as an inviolate sanctuary for migratory birds (16 U.S.C. 715d 
(Migratory Bird Conservation Act 1929)). We have determined that regulated trapping as a 
component of an integrated furbearer management program at the Canaan Valley refuge will not 
materially interfere with or detract from fulfilling the refuge purposes and the Refuge System 
mission. 
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