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INTRODUCTION  
 This guide is intended for conservation professionals, foresters, and other land managers who 

want to include habitat enhancement for birds and other wildlife among their project goals. 

While already widely implemented on public lands, silviculture intended to benefit wildlife on 

private lands is an increasing conservation focus at local and regional scales. The creation or 

improvement of wildlife habitat can be compatible with multiple goals, from economic 

benefits to forest health and biodiversity. 

Sustainable forest management can greatly benefit 

West Virginiaôs migratory birds as well as resident 

game species such as Ruffed Grouse and Wild 

Turkey. Efforts to improve forest habitats can also be 

beneficial to other animals, including reptiles such as 

Eastern box turtles and invertebrates including native 

bees, butterflies, and other pollinators.  

Eastern box turtles can also benefit from forest management 

practices aimed at improving habitat for birds (photo by 

Virginia Forestry and Wildlife Group). 

Photo by A. Duren 
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H EALTHY FORESTS B ENEFIT  W ILDLIFE . The 

central Appalachian Mountains are a global hub of 

biodiversity, increasingly important as climate 

change and land conversion to human uses combine to 

reduce wildlife habitat quality. Additionally, as the 

century progresses, it will be increasingly important to 

provide corridors for the movement of animals and preserve or restore 

areas with microclimates less susceptible to warming temperatures. 

Oaks, hickories, and other trees that produce mast provide food as well 

as shelter to wildlife; promoting their growth serves multiple 

purposes. Additionally, allowing standing and fallen dead 

trees to remain provides important habitat for cavity-

nesting birds and bats as well as for a host of other 

organisms down to microscopic size. 

H EALTHY FORESTS B ENEFIT PEOPLE .  

CLEAN W ATER . During this century, extreme 

precipitation events are likely to become more 

frequent and intense in West Virginia. Healthy 

forests protect water resources and help reduce storm 

flooding by intercepting rainfall, stabilizing hillsides, 

and limiting erosion. Forests influence the flow of rainwater and snow melt and play a primary 

role in protecting water quality by absorbing, filtering, and shading water from the heat of the 

sun. 

RECREATION . The importance of forests for human recreation has been increasing, expanding 

beyond traditional activities such as hunting and fishing. The number of people involved in 

activities such as hiking, camping, boating, wildlife viewing, foraging, and photography has 

grown rapidly in recent decades, and the trend is likely to continue. Psychological benefits from 

simply spending time in nature are now also well documented. 

L OCAL ECONOMIES . Healthy forests can provide sustainable harvests of marketable timber 

over many generations, sustaining local communities. In addition, agroforestry, which involves 

harvesting non-timber products such as sap or fungi, can provide sustainable economic benefits. 

In contrast, simply harvesting all the high-quality trees, known as óhigh grading,ô provides an 

immediate return but impairs the forestôs health and economic value for years or decades 

afterward.  

H EALTHY FORESTS A BSORB A TMOSPHERIC CARBON . Photosynthesis sequesters 

carbon in both plant tissues and soil. Preserving or restoring forests over a long term helps 

reduce atmospheric carbon linked to climate change. Healthy forests will also have more 

resilience to future impacts of extreme weather events and invasive pests and diseases. 

Photos by A. Duren 
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THE FORESTS OF WEST VIRGINIA  
The third most forested state, West Virginia is home to an array of forest types, including dry-mesic oak, 

mixed mesophytic, northern hardwoods, and Red Spruce at higher elevations. Ecoregions are areas of the 

state characterized by different vegetation communities. 

 

Present-day West Virginia forests 

often lack the species composition 

and complex overstory and 

understory habitats required by 

many wildlife species. Even-aged, 

closed-canopy forests do not 

provide the diversity of habitats that 

shaped the evolution of forest 

species over thousands of years. 

Additionally, young forests, which 

flourished during the 20th century 

after extensive logging and 

subsequent farm abandonment, 

have become increasingly scarce in 

recent decades. Forests with a 

diversity of age classes and 

structural conditions maximize 

value to birds and other wildlife 

throughout their annual cycles. 
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DYNAMIC FOREST CONSERVATION PLANNING  
Managing forests to benefit wildlife is a complex, challenging task. In 21st-century West Virginia, the 

focus of conservation efforts is shifting from targeting individual priority species to shaping beneficial 

habitats for an array of wildlife. Termed Dynamic Forest Conservation Planning, the approach considers 

the effects of management over the entirety of a forest rotation and accounts for conditions at multiple 

spatial scales from landscape to stand to patch. Allowing parts of a forest stand to remain unharvested 

indefinitely is an essential component of the approach. For instance, legacy trees could be retained as a 

buffer around a sensitive resource in a clear-cut. 

Managing forests in rotation is a cycle of harvesting, then allowing trees to regrow and age while tending 

them to promote healthy growth before harvesting again. The length of the rotation is determined by 

forest type based on historical disturbance dynamics. Harvest rotation is key to managing for wildlife 

because animals use forests of different ages. Some species, such as Eastern cottontails, rely on young 

forest, while others, like Cheat Mountain salamanders, require older forest habitats. Many bird species, 

including Golden-winged Warblers and Wood Thrushes, use different ages of forest at different times in 

their annual cycles.  
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WEST VIRGINIA PRIORITY SPECIES 
To receive federal funding, all state wildlife agencies are required to develop comprehensive State 

Wildlife Action Plans (SWAPs) to guide management and conservation of wildlife and ultimately halt or 

prevent population declines of Species of Greatest Conservation Need (SGCN) and their potential federal 

listing under the Endangered Species Act. 
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MAJOR FACTORS IMPACTING 
FOREST S in WEST VIRGINIA  

FOREST FRAGMENTATION  

FORESTRY DOES NOT 

GENERALLY FRAGMENT 

FORESTS . Silviculture does not 

fragment a forest as long as harvested 

areas are allowed to regrow. Exceptions 

include logging roads, log landings, skid 

trails, and other logging infrastructure that 

are not remediated following timber 

removal.  

T HREATS FROM FRAGMENTATION AND EDGE 

EFFECTS . Predators, including birds, mammals, and reptiles, 

as well as nest parasites such as Brown-headed Cowbirds, may 

take advantage of edges, openings, and roads created by forest 

fragmentation. Non-native invasive plants, as well as 

disturbance-adapted natives such as hay-scented fern, are more 

prevalent in fragmented forests. In addition, many birds of 

interior forests avoid abrupt edges such as those adjacent to 

agricultural fields, utility corridors, or roads. While each species 

responds differently to fragmentation and edge effects, 

unfragmented forests are broadly better for wildlife.  

FRAGMENTATION AFFECTS  SPECIES Ŭ AREA 

REQUIREMENTS . The likelihood of successful breeding for 

many bird species is related to the extent of appropriate habitat 

surrounding the nest site. For some species, the amount of forest 

in the surrounding landscape also affects the amount of area they 

need to nest successfully. A wide-ranging study of Scarlet 

Tanagers, for example, found that habitat requirements varied in 

different regions and in different landscapes (Rosenberg et al. 

1999). In the heavily forested central Appalachian Mountains, 

any size forest patch can support breeding if embedded in a 

landscape of 2,500 acres or more with 50 percent or more forest 

cover. If a landscape is only 30 percent forested, however, the species was found to require more than 148 

acres of contiguous forest.  

An abrupt forest edge along a utility right-of-way 

(photo by Liz Brewer). 
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SILVICULTURE IN FRAGMENTED AREAS . 
In landscapes lacking extensive and contiguous forest 

cover, the benefits to wildlife from silviculture may 

be reduced; maintenance and expansion of existing 

forest habitat may be the most beneficial approach. 

Limited management actions, however, including 

removal or control of invasive plants, crop tree 

release, and control of overbrowsing by deer, can 

enhance the health of small stands in fragmented 

landscapes. And even in a highly fragmented 

landscape, a relatively large forest of 200 acres or 

more could benefit from patch cuts that create young 

forest. 

A small forest patch in a fragmented landscape can 

be important to wildlife by providing habitat as well 

as connectivity between adjacent larger forest tracts. 

These areas can serve as refugia for resident species, 

as stopovers for migratory birds, and as corridors for 

wildlife movement.  

Crop-tree release surrounding a desirable hickory tree 

(photo by Kyle Aldinger). 
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NON -NATIVE  INVASIVE  SPECIES 
Both intentionally and accidentally, humans have introduced non-native invasive species of pathogens, 

insects and other invertebrates, plants, and animals into forests and woodlands, threatening native wildlife 

unadapted to the novel stressors. Invasive plants can flourish when a forest overstory is removed and 

forest floor is disturbed, preventing regeneration of desirable trees and plants. Non-native invasive plant 

species  include ground cover such as 

Japanese stiltgrass or garlic mustard, 

shrubs such as autumn olive and bush 

honeysuckles, and trees such as tree-of-

heaven or Bradford pear. 

When accompanied by restoration of 

native flora, control of invasive plants 

will benefit both wildlife and timber 

production. By limiting the spread of 

invasives, landowners also benefit their 

neighbors. By themselves, attempts to 

control invasive plants may ultimately 

result in recolonization by other 

invasives. Before beginning invasive 

plant control efforts, planners and 

practitioners should develop a plan to 

reestablish native plants and shrubs. 

Reestablishment can rely on natural 

regeneration, if sufficient native plants 

already exist in the seedbed. Planners 

and practitioners can evaluate the 

potential for natural regeneration by 

examining invasive plant pressure in the 

surrounding forest. If these areas are 

also dominated by invasive plants, 

natural regeneration by native plants is 

unlikely. In this case, reseeding or 

replanting could be necessary, and 

successful restoration may take months 

or even years to complete. 

In areas of extensive invasion by non-

native plants, or where restoration did 

not follow initial eradication, efforts to 

enhance forest health may have little 

success in the absence of continuous 

invasive plant control.  
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The presence and degree of invasive plant infestation of a stand should be determined prior to any timber 

removal. A walk-through with the landowner is a good way to identify invasive plant invasions and plan 

appropriate treatments. Seeds of plants such as garlic mustard can persist for a decade or more in a 

seedbank, so knowledge of prior invasions may also be helpful. 

Some plants, such as Japanese stiltgrass, almost always require use of herbicides for effective control. 

Herbicides must be applied in strict conformity with regulations, guidelines, and recommendations that 

prevent harm to the forest ecosystem and health of applicators. Important considerations include choice of 

herbicide to effectively target undesired plants, timing of treatments, and appropriate transport, storage, 

mixing, and application methods. Target-specific spot treatments are typically preferable to broadcast 

applications. For technical guidance pertaining to application of herbicides in forest habitats, consult with 

a West Virginia University Extension agent. 

OVERBROWSING  BY DEER 
Practitioners should conduct property surveys to assess evidence of browsing pressure in forest stands. 

Overbrowsing by white-tailed deer presents a challenging problem. The deer population increased 

dramatically in the state during the twentieth century, following near-extirpation at the end of the 1800s. 

Locally large deer populations can impair forest plant communities. Unsurprisingly, deer typically prefer 

native plants and avoid most invasive plants; this preferential browsing can effectively destroy native 

forest understories and change a forestôs plant community for decades or more, even after browsing 

pressure is reduced. Even native plants such as hay-scented fern and Northern spicebush can overrun a 

forest understory due to avoidance by foraging deer.  

To reduce browsing by deer, a landowner should develop a plan to sustain hunting pressure and 

implement other deterrents. The harvest of antlerless deer is key to population reduction and should be 

prioritized. If a landowner does not hunt deer or wishes to increase the number of deer harvested on the 

property beyond their own bag limits, allowing hunter access will  increase the number of deer that can be 

legally harvested on the property. Landowners can inquire at a WVDNR District Office about the deer 

density objective for their county.   

 

Forests with high browsing pressure like this one often have very open understory conditions (photo by R. Bailey). 
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UNSUSTAINABLE  TIMBER HARVESTING:  HIGH  

GRADING  

The most common timber harvest 

practice for non-industrial private 

landowners in the central 

Appalachian Mountains is high 

grading. High grading maximizes 

immediate financial gains but 

leaves a degraded forest that will 

likely not recover without 

extensive rehabilitation. For 

decades after high grading, many 

stands do not produce enough 

marketable timber to justify additional harvests. 

Simply avoiding the practice of high grading will go a long way toward maintaining and improving forest 

health. In a forest stand with a legacy of high grading, substantial efforts are required to restore its health, 

financial value, and benefits to wildlife. 
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After high grading, a forest stand is typically composed of trees of widely different ages, quality, and 

merchantability. Restoration must be customized to the conditions of each stand; no single approach can 

be expected to be effective. It is unlikely that subsequent cuts will be commercially valuable for many 

years after the initial one, so landowners would probably incur treatment costs. 

A PPROACHES TO M ANAGING H IGH GRADED STANDS   

REGENERAT E THE STAND . Implementing a clearcut with 

reserves is a potential solution, especially if any mature trees of 

desirable species remain in the stand or desirable regeneration is 

present; the harvest, however, will in many cases be 

unprofitable, remove trees that could potentially reach 

marketability, and result in areas that do not recover due to poor 

advanced regeneration, overbrowsing, and invasive plants. Steps 

should be taken to address these challenges before 

implementing the harvest. Refer to practice-specific guidance in 

the ñOverstory Removalò section below for additional 

recommendations.  

APPLY UNEVEN - AGED M ANAGEMENT . Frequent, small-

scale harvesting and timber stand improvement can encourage 

the growth of desirable trees and improve structural diversity in 

high graded stands. However, uneven-aged management can be 

expensive, complex, and logistically challenging. Timber stand 

improvement can be an initial step to rehabilitating a stand after 

a high grade, and involves removal or killing of less-desirable 

trees of pole size or larger, through felling, girdling, or herbicide 

application.  

An additional approach is to implement a series of irregular 

shelterwood cuts over relatively short intervals of time. Another 

approach is crop tree release, creating smaller gaps around 

larger trees of desired species, and creating larger gaps where 

advanced regeneration is not under threat from browsing 

pressure and invasive plants. Another option is to evaluate the forest as a mosaic of microstands (as small 

as an acre), create a network of trails through the forest to give access to each microstand, and apply 

different cutting techniques at different intervals based on each microstandôs requirements (Lussier and 

Meek 2014).  

I NCREASE T REE SPECIES D IVERSITY . When a stand lacks a seed source of preferred species, 

supplemental planting is an additional technique for improving the standôs ecological and economic 

value. Care must be taken to maintain and protect seedlings from extreme weather and browse, especially 

in the first few years after planting.   

Given the difficulty of restoration, planners and practitioners should thoroughly discuss the costs and 

benefits of different approaches with the owners of high-graded stands. 

Planting seedlings of desired tree species increases tree 

species diversity in stands lacking a seed source of 

preferred species (photo by A. Duren). 
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FOREST MANAGEMENT PLANNING 
RECOMMENDATIONS  

GENERAL PLANNING RECOMMENDATIONS  

While silvicultural treatments vary widely 

based on site circumstances, many practices 

and choices are consistently beneficial in 

any approach to forest management.  The 

following questions and recommendations 

should always be considered by foresters 

and land managers. 

W HAT T YPE OF  FOREST 

M ANAGEMENT I S L IKELY TO B E 

B ENEFICIAL ? Silviculture may not be 

necessary in a forest with multiple age 

classes, complex vertical structure, and a 

diversity of native species appropriate to soil 

and topographic conditions. In other stands 

that lack such conditions, many factors 

should be considered in restoration efforts. 

Before initiating management activities, it 

is important to evaluate the potential of 

management to improve conditions for both the forest and wildlife. In particular, the benefits of 

management are greatly reduced if the forest understory is degraded, dominated by invasive plants, 

whether native or non-native, or absent due to overbrowsing by deer. In that case, control of invasive 

plants and deer is likely to be of more benefit to improving forest health than any silviculture. The 

steepness of slope is another important consideration, as damage from heavy equipment could lead to 

erosion and other degradation of habitat. If soils are heavily compacted or eroded, mechanical treatments 

or topsoil development may be warranted.  

L ANDSCAPE . The landscape context around a forest stand plays an important role in its quality and 

suitability as wildlife habitat. If a landscape is extensively forested, silviculture can be used to create 

characteristics lacking in the surrounding landscape to offer a broader suite of habitats. If a landscape is 

highly fragmented, however, the greatest improvements to wildlife habitat may come from focusing on 

reducing threats to forest health such as invasive plants and overbrowsing by deer. 

Aerial imagery and remote sensing technology allow for landscape visualization and analysis using 

software tools such as Geographic Information Systems (GIS) and Google Earth. [Information about 

digital sources of information is included in Appendix B, Additional Resources.] 

Practitioners and land managers should consider if forest management is 

likely to be beneficial in a forest like this one with complex vertical 

structure and trees of a diversity of ages, sizes, and species (photo by A. 

Duren). 


