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INTRODUCTION

This guide is intended faonservation professionaferestersandotherland manageraho

want to include habitat enhancement for birds and other wildlife amongptbgctgoals.
While alreadywidely implementean public lands, silviculture intended to benefit wildlife on
private lands is an increasiegnservatiorfocusat local and regional scalebhe creation or
improvement of wildlife habitat can be compatible with multiple goals, from economic
benefitsto forest health and biodiversity.

Sustainable forest managemean greatly benefit

West Virginiads migrato
game species such as Ruffed Grouse and Wild
Turkey. Efforts to improve forest habitats can also b

beneficial to other animalg)cluding reptilesuch as g '

-9 v ad i";‘:‘

Eastern bx turtlesandinvertebratesncludingnative  Eastern box turtles can also benefit from forest managemer
practices aimed at improving habitat for bir(ishoto by

bees, butterflies, and other pollinators. Virginia Forestry and Wildlife Group



HEALTHY FORESTS BENEFIT W ILDLIFE . The
central Appalachian Mountains arglabalhub of
biodiversity, increasingly important as climate :
change and land conversion to human uses combine to™\
reducewildlife habitatquality. Additionally, as the

century progresses, it will be increasingly important to
provide corridors for the movement of animals and preserve or restff
areas with microclimates less susceptible to warming temperature §#

Oaks, hickories, and other trees that produce mast provide food a
as shelter to wildlife; promoting their growth serves multiple
purposes. Additionallyallowing standing and fallen dead
treesto remain providesnportant habitat for cavity
nesting birds and bats as well as for a host of other
organisms down to microscopic size.

HEALTHY FORESTS BENEFIT PEOPLE .

CLEAN W ATER . During this century, extreme
precipitation events are likely t.ecome more
frequent and itrensein West Virginia.Healthy
forests protect water resources and metjuce storm
flooding by intercepting rainfallstabilizing hillsides
andlimiting erosion. Forestmfluencethe 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.

Photos by A. Duren

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 ahiking, campingboating,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 arew also welldocumented

LocAaL EcoNomiEs . Healthy forests can provide sustainable harvests of marketable timber
over many generationsustaining local communitiel addition, agroforestry, which involves
harvesting notiimber products such as sap or fungi, can provide sustainable economic benefits.
In contrast, simply harvestirgdl the highqualitytrees k n own g a a d jirdvigeg én
immediate returfut impairst h e f healtle ahdeadreomicvaluefor years or decades

afterward.

HEALTHY FORESTS ABSORB ATMOSPHERIC CARBON . Photosynthesisequesters
carbon in both plant tissues aswil. Preserving or restoring forests over a long term helps
reduce atmospheriarbonlinked to climate change. Healtligrestswill alsohave more
resilienceto future impacts oéxtreme weather events aingdasivepests and diseases.
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THE FORESTS OFWESTVIRGINIA

The third most forested stal@est Virginia is home to an array of forégbes, including damesic oak
mixed mesophytic, northern hardwoods, and Red Spruce at higher elevations. Ecoregions are areas of the
state characterized by different vegetation communities

Ecoregions of West Virginia

. Allegheny Plateau: Forests of oaks and other
hardwoods, and many river floodplains.

. Cumberland Mountains: Mixed mesophytic
forests in rugged, vertical topography, extensive
land alteration from energy extraction.

i Allegheny Mountains: Northern hardwood and
spruce forests in higher elevations, mixed
mesophytic stands at lower altitudes, most of the
state’s wetlands and river headwaters.

[ Ridge and Valley: Oaks, pines, and other fire-
adapted trees in the driest region of the state;
broad river valleys devoted to agriculture.

Presentday West Virginia forests
often lackthe species composition
andcomplex overstory and
understory habitats required by

Since becoming a state in 1863, West Virginia’'s forests

and habitats have changed drastically. A variety of
influences have affected state lands, including:

many wildlife species. Eveaged,
e The logging and burning era of the late 1800s and early 1900s closedcanopy forests do not
 Farmland abandonment peaking in the mid-twentieth century provide the diversity of habitats that
e Forest fragmentation shaped the evolution of forest
e Fire suppression during most of the 20th century species over thousands of years.
e Loss or severe reduction of key trees, including American Additionally, young forests, which
Chestnut, Eastern Hemlock, ash flourishedduring the 2 century
e Disease, insect pests, non-native invasive plants and other after extensive |ogging and
species (NNIS) subsequerfarm abandonment,
* Overbrowsing by white-tailed deer have become increasingly scarce in
¢ Regrowth of even-aged forests forming closed canopies recent decade&orests with a
* Resource extraction including mountaintop removal coal mining diversity of age classesd
and hydraulic fracturing for natural gas structural conditionghaximize
e High grading and other damage from timber harvests value tobirds and other wildlife
*' Changing climate throughout their annual cycles




DYNAMIC FORESTCONSERVATION PLANNING

Managing forests to benefit wildlife is a complex, challenging task1¥rcentury West Virginia, the
focus ofconservation efforts shifting from targeting individual priority species to shaping beneficial
habitats for an array of wildlife. Termé&ynamic ForesConservation Planninghe approach considers
the effects of management over the entirety of a foodéation andaccounts foconditions atnultiple
spatial scales from landscape to stand to patch. Allowing parts of a forest stand to rdraaiasied
indefinitely is anessentiatomponent of the approadfor instance, legacy treesuld be retaineds a
buffer around a sensitive resource in a claar

Managing forests in rotation &cycle of harvestinghenallowing trees to regrovandage while tending
them to promote healthy growtiefore harvesting agaifhe length of the rotatiois determinedy

forest type based on historical disturbance dynarhiasrest rotation is key to managing for wildlife
becausanimak use forests of different ages. Some species, such as Eastern cottontails, rely on young
forest, while others, lik€heat Mountain salamandgersquire older forediabitats Manybird species,
including Goldenwinged Warblers and Wood Thrieshuse differat ages of forest at different times in
their annual cycles.

Scales of Forest Management

Landscape: A large, ecologically connected area with various
land uses and habitats that should be managed holistically
to sustain ecosystem function, biodiversity, and resource
sustainability.

Stand 1

Stand 2

Property: A contiguous area under the same ownership.

Stand/Patch: An area with sufficiently uniform ecological \
characteristics to be treated as a unit. Stand 3 Stand 6-

Property
7
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A Dynamic Forest Landscape

Forests having a variety of structural characteristics and age classes provide habitat for
birds with different needs. Forested landscapes with approximately 10-20% young
forest (<10 years since disturbance) and the remainder in intermediate and mature age
classes, provide an optimal mix of habitat for a suite of forest birds.

O

Birds and Diverse Forested Landscapes

Over millennia, birds adapted to forested landscapes that offered a variety of forest types and age
classes. Golden-winged Warblers nest in young forests but when their young leave the nest, the parents
will move them into surrounding older forests. Wood Thrushes nest in mature forests with closed
canopies, but after fledging, the young birds utilize the protection and food resources of the dense
vegetation in young forests.

Young Forest Mature Forest
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WESTVIRGINIA 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 Greatests€oation Need (SGCN) and their potential federal
listing under the Endangered Species Act.

State Wildlife Action Plan

The State Wildlife Action Plan (SWAP)
serves an important role in conservation
by identifying the following:

Bird Species of Greatest Conservation Need

The West Virginia SWAP identifies species in need,
their habitats, threats to their populations, and

actions to address those threats.
SPECIES

Identifies and
prioritizes
species in

greatest need of ) _

RTEERELT The Eastern Whip-poor-will is suspected to

=y have declined in West Virginia from myriad
o causes. The species nests on the ground in
R T, open forests and forages along forest edges
and openings at lower elevations
to wildlife. ] — throughout much of the state.

Examples of bird species of greatest
conservation need include:

Identifies threats

Golden-winged and Blue-winged Warblers
are declining songbirds of early-successional
Identifies > habitats in the Allegheny Mountains and

conservation 3 i respond to forest management practices
actions to that create open overstories and structurally
address threats. ' - complex understories.

ACTIONS

FOCUS AREAS
Designates
Conservation
Focus Areas
throughout
the state.

Wood Thrushes nest throughout West
Virginia in mature, mostly closed-canopy
forests and woodlots. Still abundant, the
species has nonetheless experienced a
, long-term decline, and benefits from
PARTNERSHIPS i 4 management practices that create small

openings.
Engages partners

and stakeholders
in local West Virginia hosts about 1/3 of the global
conservation Cerulean Warbler population during
efforts. 2 breeding season. The species nests in
2 mature, open-canopied forests with well-

: - developed understories at middle and lower
The West Virginia SWAP, revised every ten Sy elevations, particularly in the Allegheny

years, is available at www.WVDNR.gov D Plateau.

Photo credits: Heather L. Hubbard, Frode Jacobsen, Getty Images -
ps50ace, AGAMI, Clare Richards




MAJOR FACTORS IMPACTING
FOREST S in WEST VIRGINIA

FORESTFRAGMENTATION

FORESTRY DOES NOT

GENERALLY FRAGMENT WHAT IS FRAGMENTATION?
FORESTS . Silviculture does not

Deforestation, in the form of roads, buildings, agriculture,
fragment a forest as long as harvested

resource extraction, utility corridors, and other forms of

areas are allowed to regrow. Exceptions development, fragments habitats. Fragmentation at a
include logging roads, log landings, skid landscape scale can reduce occupancy and breeding
trails, and other logging infrastructutteat success of many species.

are not remediatefllowing timber

removal.

T HREATS FROM FRAGMENTATION AND EDGE 3
EFFECTS . Predatorsincluding birds, mammals, and reptiles Sl
as well asnest parasites such Beown-headed Gwbirds, may
take advantage of edges, openings, and roads created by foig
fragmentationNon-native invasivelants, as well as
disturbanceadapted natives such as kepented fern, are more §
prevalent in fragmented forests. In addition, many birds of
interior forests avoid abrupt edges such as those adjacent tos
agricultural fields, utility corridorsor roads. While each specie s

responds differently to foganentation and edge effects,
unfragmented forests are broadly better for wildlife.

FRAGMENTATION AFFECTS sPeECIES (AREA s
REQUIREMENTS . The likelihood of successful breeding fo ?

many bird species is related to the extent of appropriate habi
surrounding the nest site. For some species, the amount of f
in the surrounding landscape also affects the amount of area
need to nest sgessfully. A wideranging study of Scarlet
Tanagers, for example, found that habitat requirements vari
different regions and in different landscapes (Rosenberg et a
1999).In the heavily forested central Appalachian Mountains,

. S . An abrupt forest edge along a utility righft-wa
any sizeforestpatd can support breedingeimbedded in a (photo b'; Liz Brewegr) g y rghay

landscap®f 2,500 acresr morewith 50 percenbr moreforest
cover If a landscape is only 30 percent forested, however, the species was found to require moge than 14
acres of contiguous forest.



Fragmentation and Area Requirements for Scarlet Tanagers

In a Heavily Forested Landscape In a Fragmented Landscape
(>50% forest in 2,500 ac block) (30% forest in 2,500 ac block)

Photo by: Trevor
Jones, Shutterstock

Required patch size for
Scarlet Tanager territory: Any size patch > 148 acres

SILVICULTURE IN FRAGMENTED AREAS

In landscapes lacking extensiaed contiguougorest
cover, the benefits to wildlife from silviculture may
be reduced; maintenance and expansion of existin
forest habitat may be the most beneficial approachis
Limited management actionsowever jincluding
removal or control of invasive plants, crop tree
release, andontrol of overbrowsing by deeran
enhance the health of small stands in fragmented
landscapesAnd even in a highly fragmented
landscape, eelatively largeforestof 200 acres or
morecould benefit from patch cuts that create you
forest.

A small foresipatchin a fragmented landscapan
be important to wildlife byproviding habitatas well
asconnectivity between adjacent larger forest tract&g
These areas can serve as refugia for resipeties
as stopovers for migratory birdmd ascorridors for
wildlife movement.

Crop-tree release surrounding a desiralbliekorytree
(photo by Kyle Aldinger)
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NON -NATIVE INVASIVE SPECIES

Both intentionally and accidentally, humans have introduncgehative invasive specied pathogens,

insects and other invertebrates, plants, and animaléorgsts andvoodlands, threatening native wildlife

unadapted to the novel stressors. Invasive plants can flourish when a forest overstory is aahoved
forest floor is disturbedpreventing regeneration of desirable trees and plantsnhilibre invasiveplant

species include ground cover such as

Japanese stiltgrass or garlic mustard,
shrubs such asutumn olive and bush
honeysuckls, and trees such as trege
heaven or Bradford pear.

When accompanied by restoration of
native flora, ontrol ofinvasive plants
will benefit both wildlife and timber
production By limiting the spread of
invasives, landowners also benefit their
neighborsBy themselves, attempts to
control invasive plants may ultimately
result inrecolonization by other
invasives Before beginningnvasive
plantcontrol 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 practitiones can evaluate the
potential for natural regeneration by
examininginvasive planpressure in the
surrounding forest. If these areas are
also dominated binvasive plants
natural regeneration by native plants is
unlikely. In this case, reseeding or
replanting could be necessary, and
successful restoration may take month
or even years to complete.

In areas of extensive invasion by ron
native plants, or whenestoration did
not follow initial eradicationefforts to
enhance forest health may have little
succes$ the absence of continuous
invasive plantontrol

Non-native Invasive Plant Control

Prevention

Timber harvesting equipment often spreads
invasive plants, unless tires and other surfaces are
cleaned offsite.

Ensuring that all equipment is cleaned in advance
likely requires on-the-ground oversight by the
landowner or farester and contractual penalties
for the logger for introduction of invasives.

The Invasion Begins

Even when present only at a stand’s edge, invasive
plants can spread quickly following timber removal.

Plant invasions often begin near disturbed areas
such as roads, trails, utility corridors, and
streambanks.

=1MJ:

Early Stages

Early detection and
eradication of invasive
plants can prevent larger-
scale invasions that are
vastly more difficult and
expensive to eradicate.

Small infestations can
sometimes be contained
by hand pulling, cutting
woody plants, mowing, or
brush-hogging. Continued
and repeated treatments
are usually necessary.

&

Ty
asty
e

Y

Well-Established
Invasions

When invasive plants are
established or widespread,
long-term management
through removal, grazing,
prescribed burning, or
application of herbicides, will
be necessary to protect the
resource.

A certified pesticide
applicator should be
consulted regarding the
appropriate and legal use of
herbicides.

11




The presence and degredrofasive plantnfestation of a stand should be determined prior to any timber
removal. A walkthrough with the landowner is a good way to identifyasive plantnvasions and plan
appropriate treatmentSeeds oplants 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 bappliedin strict conformity with regulations, guidelines, and recommendations that
prevent harm to the forest ecosystem and health of applickbqsitant considerations include choice of
herbicide to effectively target undesired plants, timing of treatments, and appropriate transport, storage,
mixing, and application methods. Targgtecific spot treatments are typically preferdableroadcast
applicationsFor 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 agsédence of browsing pressure in forest stands.
Overbrowsing bywhite-tailed deepresents ahallengingoroblem.The deerpopulation increased

dramaticallyin the stateluring the twentieth centurfollowing nearextirpationatthe end of the 1800s.

Locally large deer populatiorsanimpair forest plant communities. Unsurprisingly, deer typically prefer

native plants and avoid mastvasive plantsthis preferential browsing can effectively destmgtive

forest understories and c¢ han @emorgevenaftebrewssings pl ant ¢
pressure is duced Evennative plants such as hagented fermnd Northerrspicebustcan overrun a
forestunderstorydue to avoidance by foraging deer.

To reduce browsingy deeralandowner shouldevelopa planto sustain hunting pressuaad

implement other deterrenfBhe harvest of antlerless deer is key to population reduction and should be
prioritized.If a landowner does not hudéer omwishes to increase the number of deer harvested on the
propertybeyond their own bag limitsllowing hunter accessill increase the number of deer that can be
legally harvested on the propertyandowners can inquire at a WVDNR District Office about the deer
density objective for their county.

o o ST Ao - E

Foress with high browsing pressuli&e this oneoften have very open understory conditi@uisoto by R. Bailey).
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Strategies to Limit Overbrowsing by Deer

Overbrowsing by deer can reduce the effectiveness of any
kind of management intended to create a healthy forest.

Hunting

Encouraging increased
harvesting, particularly of
antlerless deer. Landowners
may require hunters to take
an antlerless deer before
taking a buck.

Remove Deer

Fencing
Installing woven wire fencing
to restrict deer access to
browse plants in a forest
understory.

Restrict Deer
Access

+

Little to no cost to landowner
Other benefits from reduced herd
size (fewer vehicle collisions,
reduction in disease)

Depending on deer densities and
property size, may not reduce deer
numbers sufficiently to limit
browsing pressure

Coarse Woody Debris
Leaving coarse woody debris and tree
tops on the ground after a harvest to

restrict access to understory plants
and reduce browsing by deer.

+ Highly effective if maintained + No additional cost during harvest
Provides habitat for wildlife such as
snakes, salamanders, mosses, lichens,

== Installation and removal are fungi, and insects

expensive
Frequent maintenance is == Effectiveness varies and can be patchy
required Can restrict human access to a stand

+ May be effective in reducing browsing
pressure without additional effort by
landowner

Locating harvests at a distance
from places with high
concentrations of deer. -

Adjust Harvest

Placement
May not be possible given property
boundaries and stand conditions

Slash Walls: An Innovative Strategy to Reduce Deer Browse

Slash Walls are barriers constructed out of low-value or non-merchantable logging residues to exclude deer from
harvested areas and allow regeneration of desirable trees. Slash walls can be large to protect entire stands (left, photo
by Andy Hubbard) or smaller to protect individual trees (right, photo by Matt Borror).

It is possible that large slash walls could fragment habitats as well as impede movement and potentially reduce access
to food for other forms of wildlife. It is necessary to balance the benefits to forest health of reducing deer browse with
potential negative impacts to wildlife movement when selecting the appropriate size for a slash wall.

13




UNSUSTAINABLE TIMBER HARVESTING: HIGH
GRADING

The most common timber harvest
practice for norindustrial private WHAT IS HIGH GRADING?
landowners in the central
Appalachian Mountains is high
grading High grading maximizes
immediate financial gains but

leaves a degraded forest that will Be wary of harvests described as a “diameter limit cut”, “selective
likely not recover without thinning”, or “select cut”. These terms are sometimes used to
describe high grading.

High grading is the practice of removing the largest, healthiest,
and most marketable trees from a stand, often leaving only less-
desirable or unhealthy trees.

extensive rehabilitation. For
decades after high grading, many

stands do not produce enough
marketable timber to justify additional harvests

Simply avoiding the practice ¢iigh gradingwill go a long way towardnaintaining and improving forest
health. h a forest stanévith a legacy of high grading, substantial efforts are requireelstoreits health,
financial value, antbenefits to wildlife.

The Legacy of High Grading

High Graded Stand Well-Managed Stand

Characteristics

Remaining trees are
large, high-quality, and
high-value species

Understory has
established desirable
regeneration, invasive

species treated

Characteristics Long-term Effects Long-term Effects
Remaining trees are Growth of canopy Growth of retained
small, poorly formed trees stagnates trees increases

No seed source for

; Retained trees provide
desirable trees

seed source for
desirable trees in the

Remaining trees
have low value for

wildlife or as timber Invasive species future forest
may proliferate
Understory lacks Low potential for Higher pptentigl for
desirable regeneration, future profitable economically-viable
dominated by invasives harvests A harvests in the future

Photos by A. Duren
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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 beffective It is unlikely that subsequent cuts will be commercially valuable for many

years after the initial one, $andownersvould probablyincur treatment costs

APPROACHESTO M ANAGING HIGH GRADED STANDS

REGENERAT E THE STAND . Implementing alearcut with SO\
reserves is a potential solutia@specially if any mature trees of S
desirable species remain in the stand or desirable regenerati jf o\l
presentthe harvest, however, will in many cases be -
unprofitable, remove tredkat could potentiallyeach
marketability, and result in areas that do not recover due to ¥
advanced regeneration, overbrowsing, imvdsive plantsSteps [&&
should be taken to address these challenges before
implementing the harvedRefer to practicespecific guidance in
the AOverstory Removal o sec
recommendations [ [

APPLY UNEVEN -AGED M ANAGEMENT . Frequent, small
scale harvestingnd timber stand improvemetdn encourage
the growth of desirable trees and improve structural diversity| S
high graded stands. Howevenevenaged management can beosssgs
expensivecomplex and logistically challengingrimber stand '
improvementan be an initial step to rehabilitating a stand aft
a high grade, anishvolves removaor killing of lessdesirable
trees of pole size or largehroughfelling, girdling, orherbicide
application.

An additionalapproach is tomplement aseries of irregular ¢
shelterwood cuts over relatively short intervals of timeother . " ) o

) . anting seedlings of desired tree species increases ti
approach igrop tree release, creating smaller gaps around  species diversity in stands lacking a seed source of
larger trees of desired species, areghtinglarger gaps where  preferred species (photo by Buren).
advanced regeneration is not under threat from browsing
pressure anghvasive plantsAnother options to evaluate the forest as a mosaic of microstands (as small
as an acre), create a network of trails throughdrestto give access to each microstand, and apply
di fferent cutting techniques at different interva
Meek 2014).

Wo S

INCREASE T REE SPECIES DIVERSITY .When a stand lacks a seed source of preferred species,
supplementap | anting i s an additi on alecologicalnd ecqnoraic f or | mpr
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 restoratiorplannersand practitionershould thoroughly discuss the costs and
benefits of different approaches with the owners of {gigtded stands.
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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 ISLIKELYTO BE

B ENEFICIAL  ? Silviculture may not be
necessary iaforest with multiple age
classes, complex vertical structure, and a
diversity of native speciesppropriate to soil
and topographic conditionk other stands
that lack such conditionsnany factors

should be considered in restoration efforts practitioners and land managers should consider if forest managemer
likely to be beneficial in a forest like this one wittmplex vertical

Beforeinitiating management activities, it structureandtrees of a diversity of ages, sizes, and spépiesto by A.
. L Duren).
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 understdggimdeddominated by invasive plants,
whether native or nenative, 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 silviclittere.
steepnessf dope is awmther important consideration, as damage from heavy equipment could lead to
erosion and other degradation of habitasoils are heavily compacted or erodetkchanical treatments
or topsoildevelopmentay 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 affieoader suite of habitatif a landscape is
highly fragmented, however, the greatest improvements to wildlife habitat may come from focusing on
reducing threats to forest health suclnassive plants&ind 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 AppenBixAdditional Resources.]
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