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FOREWORD

This paper reports the joint efforts of a multifunctional research
feam to assess the interactions of different management activities
on four resources of the Appalachian forests.

The team was established and is conducting research so that
management decisions on the forest lands may reflect various alter-
native management objectives, and so that better multiresource man-
agement may be practiced.

The field of multiresource management is controversial. One rea-
son for this is that products such ag visual appeal, water quality, and
wildlife do not have tangible market values. Value determinations
for them are rudimentary and imprecise so it is difficult to compare
the consequences of various management decisions in a meaningful
manner. Also, there is much less knowledge as to the effects of dif-
ferent management actions on wildlife and visual appeal than there
is about timber and water responses to management,

Of necessity, this report is a tentative step in the direction of
multiresource management and evaluation. In the future, we hope
that many of the subjective evaluations presented in this report can
be made much more precise. And finally, we are grateful for the
many review comments and suggestions given us by our friends in
universities, state agencies, and industries and by our colleagues in
the Forest Service.

W. T. Doolittle

Director
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Some Options for Managing Forest Land
in the Central Appalachians

ABSTRACT

For years foresters have recognized the principle of multiple use,
and progress has been made toward managing forest resources to
satisfy more than a single human need. But much more progress is
needed if our forest land is to satisfy the many needs of a growing
population with more free time and more money.

This publication is intended to broaden the forester’s perspective
in evaluating the suitability of tracts for a variety of uses and use
mixes.

We made an attempt to evaluate for the area of the central Ap-
palachians (which includes most of West Virginia and portions of
the five adjacent states) the general effects of different forest prac-
tices on the following resources: timber, water, visual appeal, and
wildlife. What is presented is a series of options from which choices
can be made to meet particular owner objectives. With this informa-
tion in hand, the manager should be in a better position, not only
to fulfill his objectives, but to favor conditions beneficial to other
uses with different objectives.

The management options presented apply to the forest ecosystems
that predominate in the central Appalachian region. These are the
basic forest land units we chose to use in comparing and evaluating
the effects of the various practices on the four forest resources. The
seven forest ecosystems, which are described in detail, are: (1) the
oaks, (2) Appalachian mixed hardwoods, (3) morthern hardwoods,
(4) white pine, (5) Virginia pine, (6) red spruce, and (7) flood-
plain hardwoods. Each of these ecosystems, and quality of forest
sites likely to occur within it, was rated as to its inherent capacity
to supply each of the four resources. .

Management for any forest product ordinarily involves iree cut-
ting, so profitable tree harvest offers the most practical vehicle of
management. Three broad management methods were considered for
each ecosystem: even-aged management, uneven-aged management,
and no commercial harvesting. The first two of these methods were
subdivided into conventiomal cutting practices, and all were rated
as to desirability to produce timber, water, visual appeal, and wild-
life. The desirability ratings have no quantitative significance; they
express a specialist’s judgment of how each forest product is likely
to be influenced by the specified practice.

Thus, the user of this paper is presented with a series of forest
management options, from which he may choose those cutting
practices best suited to his peculiar comhination of forest resources
and of land ownership objectives. Examples at the end of the paper
show how options might be selected in actual forest management.
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Introduction

' or YEARS FORESTERS have recog:

nized the principle of multiple use, and
progress has been made toward managing
forest resources to satisfy more than a single
human need. But much more progress is
needed if our forest land is to satisfy the many
needs of a growing population with more
money and more free time.

"The type of forest ownership and size of
property affect the degree to which multiple
use can and will be practiced. On large public
holdings, where great pressure exists for the
fulfillment of a wide diversity of demands,
there is no doubt that a real attempt will be
made to meet the needs. And on any large
forest area that is in one ownership, the prac-
tice of multiple use is more feasible than on
small woodlots. However, 90 percent of the
forest land in the Appalachian area is owned
by private individuals and much of it is in
small holdings. Studies have shown that even
armong these private owners few have single
objectives in land ownership. Ordinarily they
voice two or three objectives; often these ob-
jectives are not clearly defined.

This publication is intended to broaden the
foxester’s perspective in evaluating the suit-
ability of tracts for a variety of uses and use
mixes. It should help the landowner crystalize
reasonable expectations about the potential
of his tract to satisfy some of his objectives.
Also, it should be a valuable communication
aid between the forester and the landowner.

The management options presented apply
to the forest ecosystems that predominate in
thxe central Appalachian region. These are the
basic forest land units we chose to use in com-
paring and evaluating the effects of the vari-
ous practices on the four forest resources. The
seven forest ecosystems, which are described
inn detail later on, are: (1) oaks, (2) Appa-
lachian mixed hardwoods, (3) northern hard-
woods, (4) white pine, (5) Virginia pine, (6)

red spruce, and (7) floodplain hardwoods. The
ecosystem format is a compromise that caused
the authors to speculate to some degree be-
cause available research infoermation, particu-
larly for wildlife and visual appeal, was not
accumulated in the context of these particular
ecosystems,

For brevity, only the common names of
plants and animals are given. The names of
most of the trees and some shrubs are those
preferred in the Check List of Native and
Naturalized Trees (Little 1853). However, in
some cases we used the locally accepted com-
mon names of trees. For other plants our
authority was Flora of West Virginie (Stras-
baugh and Core 19562-64) whose nomenclature
is based on Grayv’s Manual of Botany (Fernald
1950).

Description of the Area

The central Appalachian region includes
most of West Virginia and parts of the five
adjacent states (fig. 1). Unifying features of
the region are that it was once a nearly level
plateau underlain by sedimentary deposits
(including coal, gas sands, limestone, salt, and
other minerals) ; it has not been glaciated; but
it has been severely dissected by streams. The
long eastern and western boundaries are dis-
tinct with respect to topography and land
uses, but the northern and southern limits
were chosen somewhat arbitrarily.

The region encompasses about 80 percent
of four Appalachian land resource areas de-
scribed by Austin (1965:556-57) (fig. 2): east-
ern Allegheny Plateau and Mountains, central
Allegheny Plateau, western Allegheny Plateau,
and Cumberland Plateau and Mountains.

The broad social and economic situation in
central Appalachia has been discussed by
many authors and will not be repeated. In-
stead the status of four forest resources is
summarized in the “Rationale” section, and



Figure 1.—Land Resource arecs in the central Appalachians.
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here we summarize forest survey data which
have not heen previously published for central
Appalachia as a unit (see Appendix for details).

Two-thirds of the 35-million-acre central
Appalachian area is forested. Forestation is
greatest in West Virginia, Virginia and Ken-
tucky (75 to 80 percent), and least in Penn-
sylvania and Ohic (about 52 percent). Nearly
all the forested area is classed as commercial
forest land (land that is producing, or physi-
cally capable of produeing, crops of industrial
wood, and that is economically available now
or prospectively). Less than 200,000 acres of
woodlands have either been officially with-
drawn from timber utilization or are incapable
of vielding industrial wood products (Ap-
pendix, table 10}, but many more are not
available for commercial timber production
because the owners are not interested in sell-
ing timber.

Nearly half of the commercial forest land is
veeupied by sawtimber stands—those at least
11 percent stocked with suitable growing-stock

trees, with half or more of the stocking in saw-
timber or poletimber trees, and with saw-
timber stocking at least eqgual to poletimber
stocking. Sawtimber is least abundant in Ohio
{where it is about 30 percent of the commer-
cial forest area) but constitutes 42 to 52 per-
cent of the forest area in the other five states.
The remainder of the commercial forest area
is divided between poletimber (23 percent)
and seedling or sapling stands (29 percent).
About half a million acres is classed as non-
stocked; that is, in stands less than 10 percent
stocked with growing-stock trces (Appendix,
table 12).

The pattern of forest ownership is a mosaic
of small holdings (Appendix, table 11). Al-
most 90 percent of the land belongs either to
farmers (35 percent) or “miscellaneous private
owners” (54 percent). Forest industries hold
only about 820,000 acres (4 percent) of the
total. the remaining 7 percent is either in
National Forest (1,008,000 acres), or other
public ownership (620,000 acres).



Ownership objectives have not been mea-
sured for central Appalachia as a separate
unit, but the results of a West Virginia survey
(Christensen and Grafton 1966) show that
among all classes of private woodland owners,
including industrial cwnerships, objectives of
qwnership were ranked as follows: (1) wildlife,
(2} timber for own use, (3) soil protection,
(4) pasturage, (5) recreation, (6) watershed,
(7) timber for sale, (8) secondary products
for own use.

Forest-type acreages reported in timber re-
source bulletins were difficult to adapt to the
forest ecosystems defined here. Many loeal
forest types (such as white oak, northern red
oak, yellow-poplar oak, sweetgum vyellow-
poplar, and various combinations) made up
the oak-hickory major forest type and ac-
counted for nearly two-thirds of the total com-
3neria1 forest area. These types are the ones
in which oaks or hickories, singly or in com-
bination, make up a plurality of the stocking.
Next in rank is the general type maple-beech-
birch (mostly the local cherry-maple type)
which occupies about 14 percent of the com-
mercial forest land. The only other type that
occupies more than 5 percent of the area jis
ash-elm-red maple. It occurs mostly on flood-
plains and in cold wet upland depressions. The
oak-pine and pitch-shortleaf-Virginia pine for-
est types each occur on 4 to 5 percent of the
area. The remaining acreage (4 percent) is
split among aspen-birch, white pine, oak-gum,
and spruce forest types (Appendix, table 13).

Rationale for
Multiple-use Considerations

To compare and discuss multiple-use op-
tions within a framework meaningful for the
four resources we had to be concerned
with a wide range of systems for managing
forest lands. Thus we recognized that the op-
timum system for any one multiple-use may
diverge greatly from the optimum for another
use. Because forest manipulation for any use
depends largely on cutting trees, operations
which return a profit from timber harvesting
usually offer the most practical vehicle for

manipulating forest stands. In all, three gen-
eralized systems were rated:

(1) Even-aged management, invelving
growing and harvesting trees of the same age.

(2} Uneven-aged management, involving
periodic harvesting in the same stand of se-
lected trees of different ages.

(3) No commercial forest cutting, leaving
the stand intact or at most involving removal
of certain designated stems.

Within these three management options, we
felt that we could consider most types of
operations aimed at enhancing the four re-
sources: timber, water, visual appeal, and
wildlife.

We did not feel that it was desirable within
the scope of this paper to discuss in detsil or
to present guidelines for all the elements in-
herent in the various proposed systems. For
example, good road management—which is
pertinent to management for all the resources
—was not discussed simply because the tech-
nical principles are known and available. Like-
wise control of wildfire, extremely important
to the practice of forestry for any purpose, was
not discussed since methods of applying proper
fire control are available. In the same way,
procedures for elimination of roadside debris
and thinning forest stands are examples of the
types of practices for which information would
ordinarily be available to practitioners or
could be worked out for the local situation
based on established principles. Thus failure
to prescribe methodology in these areas was
not due to lack of recognition of their im-
portance but to the belief that it was un-
necessary.

In. the following, we discuss our rationale
as developed separately for each resource.

TIMBER

Timber is an important crop in the central
Appalachians. A large number of commercial
species are found in several widely diverse
ecosystems. Many of these species are valuable
hardwoods, badly needed in the wood economy
of the Nation. The complexity of species mix-
tures and the variability in site quality com-
bine to give us some of the most preductive
stands in the Nation and some of the poorest.



Overall, however, productivity is good: and
prospects for profitable timber management
are encouraging.

It is not practical to describe in detail in
this paper all the potential ramifications of
forestry operations thal exist under the wide
range of physical and economic conditions. For
simplicity, the forestry operations are grouped
under two main management systems—even-
aged and uneven-aged. Within these two sys-
tems, forest practices will vary from crude to
highly intensive and will be adjusted to meet
the variations in sites, stand conditions, mar-
kets, and owner objectives (both private and
public). Within these constraints, and within
the limitations imposed by the other-than-
timber demands on the forest rescurce, our
recommendations assume the practice of the
best silviculture possible.

Because this is a discussion of options, we
had to develop a framework for timber opez-
ations that rated stumpage returns relative to
different broad kinds of practices. In the
framework we chose, all considerations are
relative within an ecosystem and a site class,
and we could ignore to a certain extent the
differences in stumpage returns among eco-
systems and sites. The following generalized
relationships formed the bases for rating
stumpage returns:

1. Even-aged systems are more profitable
than uneven-aged systems.

2. Within even-aged systems, large clearcuts
are more profitable than small ones,

3. Again within even-aged systems, for the
rotations cited, the shorter rotations yield
higher rates of return than the longer rota-
tions.

4. Where uneven-aged management is prac-
ticed (and for the range of tree sizes cited),
a low rate of return is correlated with the
larger-sized harvestable trees and a high rate
of return is correlated with the smaller har-
vestable trees.

The rotation ages given for comparative
purposes were hased on rate of return (fnan-
cial maturity) studies (Trimble and Mendel
1868; Mendel and Trimble 1969: Grisez and
Mendel 1872; Mendel, Grisez and Trimble
1873}, Because changing costs and returns
can alter specific rates, it is best to think of

these rotations as characterized by high rateg
of return, medium rates of return, and low
rates of return. Actually the shortest rotation
is predicated on harvesting the trees when they
no longer return 6 percent for sawtimber; the
medium-length rotation is predicated on a re.
turn rate of 4 percent; and the long rotation
is based on a 2 percent return. The rates of
return refer to the earning power of individual
sawtimber-sized trees based on their current
value and their increase in value annually for
the next 10 years.

The rotation length associated with the 6
percent rate of return would be the first choice
where only timber is important to the land-
owner. But, the longer rotations (lower rates
of return) merit consideration where other re-
sources are also important—say where the
landowner wants more mast production for
wildlife. In such cases, one might even want
to know the tree diameters associated with the
zero rate of financial return from timber
However, for technical reasons, the tree diam-
eters calculated for return rates approaching
zero tend to be unrealistic. The zero rate oc-
curs when the rate of value deterioration
equals the rate of value growth. A tree may
reach its maximum physiological age or size
before this happens, and calculated diameters
for low return rates such as 0.5 percent may
be 40 fo 50 inches—clearly larger than the
maximum size generally reached by many
species.

This is not a serious barrier to using infor-
mation about the low rates of return on tin-
ber. The 2 percent rate, in particular, Is
appropriate for planning multiple-use man-
agement where nonmonetary benefits may
compensate for reductions in financial return.

Reducing the size of the area harvested in
a single clearcut below some practical mini-
mum reduces the net stumpage and the per-
centage refurn because of increased forest
management and harvesting costs. An addi-
tional disadvantage of small clearcuts in hard-
wood stands is increased border-tree degrade
from epicormic branching-—the smaller the
size of clearcuts made to harvest a given acre-
age, the greater the length of border and the
targer the number of border trees exposed to
epicormic branching.



Uneven-age management with selection cut-
ng is generally considered to involve higher
anagement and harvesting costs than even-
red systems. As with even-aged management,
sides were set based on financial maturity.
rowing the trees to the greatest age and size
idicated is hased on a low rate of return, and
owing them to the smallest size shown is
ssed on a high return. The ages and dbh’s
iven in the tables are for the average size of
1 sawtimber trees harvested. The assump-
on is made that in marking these stands
ivicultural considerations will be stressed.
For some ecosystems, financial maturity in-
nmation was not available as a basis for rec-
mmendations for either even-aged or uneven-
ged systems, and for some it was not ap-
ropriate. In these cases, other considerations
iere used and these are described in the
eparate ecosystem discussions.

WATER

Most of this region receives at least 40
nches of well-distributed precipitation annu-
dly, the basis of a water resource ample for
nost local needs. Many perennial streams rise
n forested hills and mountains of the central
Appalachian region. Water in these smaller
streams is abundant and clean. It contributes
substantially to domestic and public supplies.
But downstream from residential and manu-
‘acturing areas, most larger streams are pol-
luted by acid drainage from coal mines and
mine wastes, or by industrial and domestic
wastes. Ground water often is accessible
through deep wells but may be polluted by
high mineralization. The technical know-how
is available to decontaminate all of these water
supplies, although many of the processes are
expensive and seldom used when alfernative
supplies arve available. These summary state-
ments illustrate the major water problem of
the central Appalachians; there is plenty of
water but {oo often it is wnusable without
costly treatment.

Research has, however, tested several meth-
ods of forest management that improve, or at
least maintain, the upstream water resource.
Flow in headwater streams is increased by tree
cutting (Douglass and Swank 1972). At least

20 percent of the basal area on a given water-
shed must be cut to cause a measurable flow
increase and at least half of it must he cuf to
achieve an increase of useful size. Forest re-
growth is so rapid in the central Appalachians
that increases following partial cutting rarely
persist for more than 2 years thereafter. Maxi-
mum increases, on the order of 10 or more
inches during the first year after ireatment,
are possible after cutting all of the vegetation
on a given watershed. But again, so rapid is
forest regrowth thaf, even after clearcutting,
flow increases taper off quickly and usually
are inconsequential 6 vears later. There is
some evidence (Hibberi 1867) that north-
facing slopes are more responsive to treatment
than those facing south, an effect likely to be
restricted to the steepest of mountain land.

Several useful generalizations are known
concerning timing of streamflow increases from
cutover forest land. All of them are predicated
on maintaining a fairly continuous litter cover
over the soil, and on maintaining the high
infiltration rates characteristic of forest land,
There is little guestion that mest flow in-
creases occur during the growing season, re-
flecting the fact of reduced transpiration and
rainfall interception losses that greatly aug-
ment the soil moisture (Patric 1973} from
which most headwater streamflow is derived.
With augmented soil moisture, stormflow is
higher from cutover forest land-——but only
during the growing season. Dormant season
stormflow usvally is little influenced by forest
cutting because, in the humid climate of the
central Appalachians, soil moisture in the
dormant season is at mnear-maximum levels
everywhere, regardiess of forest cover. There
has been considerable speculation that snow-
melt might be desynchronized by judicious
forest cutting, thereby lessening snow-melt
floods, but it is now felt (Federer et al. 1872}
that this form of flood regulation is imprac-
tical in the eastern United States,

Timber harvest often has detrimental
though preventable effects on quality of
streamfiow. Water temperature increase ac-
companying heavy cutting near streams is pre-
vented by retaining an uncub or lightly cut
strip of trees to shade channels. There is evi-
dence of increased chemical content in New



Hampshire streams after heavy cutting (Pierce
et al. 1972), although a review of research
{U/.8. Forest Service 1971}, showed no similar
effects elsewhere in the country. Fire is cur-
rently regarded as of negligible importance to
water quality in this region. Increased turbid-
ity caused by eroded soil and organic matter
has been and remains the paramount threat
to water quality in forest streams. Tree cut-
ting per se, even clearcutting, does not cause
soil erosion but careless logging can and does,
regardless of the silvicultural systems applied.
Again, the critical need is to maintain the
high infiltration rates characteristic of litter-
covered forest land. Road building and log
skidding push aside the protective litier, ex-
posing the underlying mineral soil to erosion.
Methods both to prevent and to control such
erosion and associated damage to water qual-
ity are known (Kochenderfer 1970) but all
too often are regarded as too costly and are
not applied. The key is intelligently regulated
road and logging practices which, if followed,
will assure streamflow of continued high qual-
ity. Otherwise, impairment of forest water
quality is certain.

The preceding paragraphs summarize years
of research concerning timber harvest effects
on quantity, timing, and quality of forest
water resources. These results have been
achieved repeatedly in dozens of carefully
controlled expeximents. But it is commonly
found that many experimental results, par-
ticularly the effects of forest cutting on
amount and timing of streamflow, seldom are
demonstrated on nonresearch watersheds. The
reason, offen not appreciated by the non-
scientist, is that lack of experimental control
in routine forest operations minimizes most
opportunity to duplicate research results. It is
not realized that a multitude of interacting
influences, in addition to whatever forest man-
agement measure is applied, actually control
streamflow from any forested watershed.

ziven carefully applied watershed treat-
ments, the universal condition of diversity
virtually assures a minimum of water response
te  management in central Appalachian
streams of greater than first-order magnitude.
Dhiversity among iree species, sizes, and ages
is characteristic of the regional forest, each

combination affording a different opportunity
for management practices. Diverse topography
and suil properties will canse a wide range of
hydrologic response to the selected manage-
ment practice,

Markets for forest products vary from place
to place and from vear to vear, some affording
opportunities for profitable timber harvest.
Superimposed on all of these variables is the
predominant pattern of land ownership, a
mosaic of small holdings having little or no
relation to hydrologic boundaries, with man-
agement applied to each holding likely to re-
flect different objectives of forest land owner-
ship. Given such diversity, practices having
one effect on water resources tend to be nulli-
fied by other practices having unrelated or
even opposite effects. For a simple example,
streamflow increases caused by cutting seem
to be balanced by decreases accompanying
tree regrowth elsewhere on large watersheds.
The probability is slight that any practice, or
even group of practices, will be applied within
the requisite limits of time and space to cause
significant response on any but the smallest
of watersheds.

The public is likely to look askance at most
efforts to augment forest water supplies by
cutting, an unshakeable tenet of their faith
holding that the uncut forest optimizes water
resources, In this light, most tree-culiing will
be seen as hydrologically undesirable, regard-
less of research results to the contrary. Since
public acceptance of a controversial practice
usually is necessary before it is widely applied,
intensive forest management for more water
remains well in the future. Moreover, water is
so relatively abundant in the humid central
Appalachians that any sacrifice for it of tim-
ber, wildlife, or recreational values also will
be reckoned as undesirable on economic
grounds. Given these value judgments, inten-
sive forest management to produce more water
is not likely, but managers must be prepared
to deal constructively with increasing public
concern for protecting water quality.

In subsequent sections, a number of forest
practices are assigned desirability ratings as
to their influence on forest water resources.

Ordinarily, those practices are considered de-
sirable that:



1. Increase water productivity. Here, cutiing
practices are ranked most desirable as they
decrease evaporative losses and correspond-
ingly increase streamflow. Streamflow is
mazimized by eliminating all cover or by
converting a forest ecosystem to some per-
manent low cover such as grass, but this
conversion is costly and unwarranted in
view of water abundance in the central Ap-
palachians.

9. Protect water quality. Those practices caus-
ing least frequent and extensive exposure
of mineral soil are rated most desirable.
Water gquality ordinarily is maximized on
forest land by maintaining an unbroken
tree and litter cover but this practice too
is prohibitively costly in terms of other
resource values necessarily foregone in ifs
application.

3. It is further assumed that all forest prac-
tices will embody silviculturally acceptable
techniques and that the accompanying log-
ging and road practices will be regulated
carefully and intelligently.

1t will be noted that those practices tending
o increase water productivity tend decreas-
ingly to protect its quality. However, we know
that use of silviculturally acceptable tech-
niques to harvest forest products harms water
quality so little that it remains fit for most
human uses without additional pusification.
Thus, implementation of existing knowledge
permits forest products harvest with some
possibility of increased streamflow but without
gerious impairment of water qualitv. At this
stage in the evolution of forest management
in the central Appalachians, there is sufficient
water to meet human needs; quality protec-
tion of existing rescurces is the most impor-
tant hydrologic task facing forest managers.

VISUAL APPEAL

The visual appeal of a forest environment is
influenced by existing resource configurations
and by man-made changes. Whatever a par-
ticular ownership objective may he, a single
comron thread in managing for social uses of
forest resources is to provide a visually appeal-
ing forest environment. The truly creative part

of forest management, while meeting demand
for all products, is to promote perception of
intangible values-—such as visual appeal
(Titus 1967).

Timber harvests influence visual appeal of
both the forest landscape and the forest “on
site”. The forest landscape, as used here, re-
fers to the forest as viewed from a distance,
and the forest on-site refers to the forest as
seen from within.

Sharp breaks in the characteristic central
Appalachian forest landscape are relatively
rare. When man-made changes are introduced
into the landscape, such as forest harvest pat-
terns or logging access roads, visual landscape
harmony may be damaged. In central Ap-
palachia, as elsewhere, large clearcuts have
had a negative impact on landscape appesal
Forest harvesting practices that promote
either excessive homogeneity or heterogeneity
in the characteristic forest landscape should
be avoided (Shafer 19675,

Any forest practice that involves timber
removal has an influence on landscape appeal.
Skid trails are needed to collect felled timber
and access roads must be constructed. But a
considerable range exists in the overall effect
of any one forest practice on landscape appeal.
Carefully planned timber harvests, if conducted
in harmony with the characteristic forest land-
scape, may have little influence on landscape
visual appeal (U.S. Forest Service 19783). For
example, by limiting the size of clearcuts,
creating irregularly shaped units, and feather-
ing the edge of clearcut units into the sur-
rounding forest, the influence of clearcutting
on landscape appeal may be eliminated or clear-
cutting even may improve visual appeal by
creating needed diversity in monotonous forest
landscapes. Single tree and group selection
cuts, too, can be conducted to minimize the
effect of timber removal on landscape values.

Both landscape and on-sife visual appeal
may be enhanced by growing large trees.
Thus, forest management systems with long
rotations promote a more appealing forest
landscape than those with short rotations, be-
cause larger trees occupy the landscape for
longer periods and the forest will be disturbed
only at long intervals.



The on-site visual impact of various has-
vesting metheds depends on the harvest gys-
tem used, the reproductive capacity of the
site, and post-logging practices conducted to
minimize site damage. Varying degrees of on-
site disruption are inherent in each harvesting
method. However, proper skid trail manage-
ment, spreading of slash and other logging
debris, and the felling of damaged and dead
trees are all practices that can help minimize
the visual impact of logging. The duration of
visual site damage or disruption depends
largely on the reproductive potential of the
site and on the post-logging practices used to
encourage rapid sile recovery,

There is much disagreement about the
. visual impact of forest practices on the forest
landscape and forest site. Any system designed
to evaluate the visual effects of timber har-
vesting on visual appeal must be highly sub-
jective and open to meaningful criticism.
Research has not yet developed “aesthetic re-
covery charts” to relate the effects of forest
harvesting over time to visual appeal. Table 1
describes the general visual effects of forest
cutting practices that were used to make the
visual impact evaluations contained in this
guide. Specific criteria used to evaluate har-

vest practices subjectively within forest eco-
systems were as follows:

A forest practice was judged to maximize
visual appeal {(or have the least negative visual
impact) if:

A relatively small forest area is affected.

2, Cutting patterns coruplement the shape
and lorm of characteristic forest openings.

3. The practice favors rapid vegetative re-
generation and growih.

4. The practice allows larger trees to oc-
cupy the site for long periods.

5. The practice allows for maximum time
between cuttings so that forest cover will oc-
cupy the site as long as possible.

6. Physical site damage is minimized.

7. The practice occurs on relatively fertile
sites.

WILDLIFE

Hunting and fishing have received sub-
stantially more attention than non-consump-
tive enjoyment of wildlife, but both kinds of use
have been increasing. Hunters in the region
include about 400,000 resident licensees, an
unknown number of unlicensed people (prob-

Tuble 1. Eﬁecfs of forest harveshng pracnces on visual appeal®

Effect on visual appcal

B g'urc: iandSLape

On-site irﬁpact

Ur\ewn sg,cd

Relatively short-term effects.
If properly done, can improve on-
site visual appeal.

Mamtams characteristic visual Iandqcape
character and unity, Has least visual
iopact compared to other commercial
ha anz prau‘xcec:

management with
selertion cutting

Even-aged management If natural openings cccur, can emulate Difficult to eliminate visual effects

yyi!.ix doa'rmvﬁ;i:ing——- charactenistic  landscape patterns and  of logging.

Nammhshc satisfy landscape expestations. Residual slash may be visible for
clearcuts May enhance landscapes with little 3 to 5 vears.

YA | Ao variety.

Hmn ats of 25 May enhance landscapes with little  Limited opportunities to minimize

ACTER OF more variely, but more typically results in

visual impact of logging.
visual disharmony.

Residual slash may be visible for
3tob years.

'\’() commercial
harvest

Mamfasm « h(,tra{ ten@tl(‘ Iandscape

No effect; or by judu‘mue cuttmg
on-site appeal may be improved
through reduction in forest density
or removal of unsightly snags.

- Mw rial dduputi fmm Fare‘st Landqcape Management Voi 112;72 USIA Fo}est Service, Northern
ogion.

sClearcuts made with atfention to preserving natural landscape character. Attempt made to shape clear-
cuts and cud patterns (o promote landscape harmony.

8



ably about 80,000} who hunt only on their
own lands, and a relatively small proportion
of non-resident licensees. Perhaps 700,000
people engage in non-consumplive recreation
activities that largely concern wildlife and
woodlands. We have no local estimates of
these activities but nationally the participa-
tion ratios per 100 hunters were 146 nature
walkers, 36 birdwatchers, and 23 wildlife
photographers (Fish and Wildlife Service
1970). Numbers of people derived from such
estimates should not be added, however, he-
cause many individuals fit into more than one
category.

Among all ownership objectives of forest
landowners in West Virginia, wildlife was im-
portant to 62 percent of the owners—more
than any other objective {Christensen and
Grafton 1966). Concern among biologists and
the public about forest habitat management
centers on gray squirrels and wild turkeys in
all states. There is less concern about habitat
of deer and the other game animals (except
bear in West Virginia), and Hitle concern
about non-game, forest-dwelling animals. The
popularity ranking by hunters for forest game
anmimals (in West Virginia) is squirrels, deer,
ruffed grouse, wild turkey, raccoon, bear,
woodcock and snowshoe hare. Hatchery-
reared rainbow trout are the most popular
forest-related fish; few streams support the
native brook trout or naturalized rainbow
trout.

Most authorities agree that wildlife habitat
can be most efficiently maintained or improved
by coordinating timber and habitat manage-
ment so that timber returns pay part or all of
the habitat management cost. Accordingly,
the wildlife habitat evaluations herein relate
mostly to commercially feasible timber man-
agement options plus some that may be nearly
marginal, at least. Direct management prac-
tices such as seeding log roads and putting up
nest boxes are not discussed nor is regulation
of animal numbers, control of access, local
problems concerning certain animals, and such.

‘ 1Riffe, Jan BE. 1971, H unting survey, W. Vlarj_ﬁ;;;.
Nat. Resour. Wildlife. Res. Div. Unpublished report
FW-4R-2, T1-1

These omissions do not mean that we consider
such practices or problems unimportant,

The framework chosen for relating timber
and wildlife evaluations was the “ecosystem?”,
as indicated by forest overstory type and tim-
ber site characteristics, Although this frame-
work was considered the best one for timber
and wildlife purposes combined, it has defi-
ciencies for evaluating wildiife habitat rela-
tionships. The most serious flaws stem from
the mobility and adaptability of wildlife and
the fact that few kinds of animals are re-
stricted to any one ecosystem throughout the
vear. How then do we deal with mobility fac-
tors and other variables peculiar to wildlife
but not to timber? Complete discussion within
a tree-griented framework is impractical.

Instead, the discussion is limited to general
statements about the sets of variables con-
sidered to be most common. The risk in this
approach is obvious—some of the evaluations
given will be inaccurate for some individual
forest properties and sets of land-owner ob-
jectives. The evaluations should not be taken
as challenges to local judgments concerning
specific woodlands or to habitat problems that
are outside the scope of this paper.

Another simplification was necessary. To
reduce the complexity and variability in habi-
tat requirements among some 250 wildlife
species, they were separated into two groups
called “edge” and “interior” species. Edge
species are those associated more with forest
edges, openings, shrub cover, and understory
planis than with maturing and old forest
stands. The animals considered typical were
deer, grouse, rabbits, and many non-game bird
species—about two-thirds of which nest with-
in 20 feet of the ground. The typical “interior”
species are gray squirrels, turkeys, and can-
opy-nesting birds such as the broad-winged
hawk, Baltimore oriole, and others. But con-
sideration was not limited to the named, typi-
cal species, and need not be. Although any
one species can be a useful model in planning
or evaluating habitat management, each spe-
cies has habitat requirements sufficiently like
those of several other species that they can be
considered collectively.

Readers may question many of the evalua-
tions; few are technically decumented, and



practically none has been rigorously proven
en the ground. Lacking proofs, the evalua.
tions are simply judgments based on relating
knowledge of animal needs and preferences
against knowledge of habitat conditions. Pre-
liminary judgments were compared with the
information in a recent handbook: USDA
Forest Service. 1971, WILDLIFE MANAGEMENT
HANDEOOK ~— SOUTHERN REGION. FSH 2609.
23R., Atlanta, Ga. These initial judgments
were revised following consultation with sev-
eral biologists.

Method of Presentation

We have rated the seven forest ecosystems
that make up most of the forest land in the
central Appalachians with respect to their

potential importance as producers of timbey
water, visual appeal, and wildlife (table g)f
These ratings are intended only to provide
landowners with some relevant options, To
some extent, different factors determined the
ratings for each resource. For example, for
timber we considered such factors as upjt
productivity (quantitative and qualitative),
aereal extent, existing stand conditions, and
estimated future importance. We emphasize
that landowners, with their own special point
of view, may logically take exception to many
of the ratings that we have assigned.

For each of the ecosystems, we rated forest
practices as to their effect on timber, visual
appeal, water, and wildlife (tables 3 to 9),
The ratings in each table permit the manager
to compare — within the ecosystem — the

Tabie 2.—Importance of the Ecosystems for timber, water, visval appeal, and

wildlife
Resources
P
Ecosystems ) ) Visual — P-:!\{kglff ,,,,,,,,,,,,
Timber  Water appeal Edge Interior
species species
1. Oaks:
Fair sitet Mb M M H H
Poor site L L L H H
2. Mixed Appalachian
hardwoods:
Exeellent site H H H H M
Goced site H M M H M-H+
3. Northern hardwoods:
Excellent site H H H H M
Good site M M M H M
Fair site L M M H M
4. White pine:
Good site M H H M L
Fair site M M H M L
Poor site L L M M L
5. Virginia pine:
Fair site L L M M M
Poor site L L L M L
6. Red spruce:
Good site L H H L L
Fair site L M H L L
Poor site O M M L L
7. Floodplain
hardwoods: L H H M 1.

“Bite quality refers to the timber—gmwing potential of the aréé. Site; arer oék
site indexes based on Schnur (1937) and related to land features {Trimble and
Weilzman 1956). With the use of the interspecies relationships developed by

Doolittle (1958), and a little extra
except floodplain hardwoods, The
deseriptive

polation, they were adapted to all ecosystems
v scale of cak site indexes corresponding to the
terms used is as follows: excellent site -
ft.; fair site = B5-64 ft.; and poor site — 45-54 feet.

V5 ft. +;

3

good sile = 65-74

"t (high}, M (medium). L (low}, and O (none or insignificant) .
"Rating higher where oaks predominate; this ecosystem inlergrades with the

oak type.
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general effecis of various practices on the
resources of interest. The comparisons should
aid the owner in choosing his management
options. The ratings and their symbols are:

Excellent . ... .. ... .. + b+
Good ... ... ..., e e
Fair .................. 4
Poor ................ .. +
Either no impact or no

refurn .. ... L g
Unknown .............. ?
Limited application ..... {}

A forest practice that is rated “excellent”
in its effect on a resource is, from the stand-
point of that resource, a most desirable prac-
tice. Conversely, a practice that is rated
“noor” In its impact on a resource is a rela-
tively undesirable practice as it pertains to
that resource. Brackets used with the above
ratings indicate particular situations which
are discussed and qualified in the text.

Because of the detail involved, it was not
feasible to display in a table sll the modifica-
tions and alternatives possible within a man-
agement opiion. Accordingly, and as an aid
in interpreting the iables, we included for
each ecosystem a discussion of the effects of
the forest practices on each resource. Used in
conjunction with the tables, the discussions
help the reader make a balanced appraisal of
the effects of the practice.

We must emphasize that the ratings are
comparable within but not among ecosystems.
Fallure to appreciate thiz noncomparabilitv
can mislead users of these tables because the
relative importance of the resource varies
greatly among ecosystems {table 2). For
example, timber stands are scatfered and
small in the floodplain hardwoods in the cen-
tral Appalachians, and stumpage return is
relatively unimportant. But this ecosystem
is important for visual appeal and edge wild-
life species,

Multiple-use Evaluations of
Forest Practices by Ecosystems

1. THE OAKS

Description of the Ecosystem

Oak-dominated stands on good to excellent
sites are classed with Appalachian mixed
hardwoods and discussed in the following
section of this paper. Here, we restrict our
defirdtion of the oak scosystem to stands on
areas of the oak-hickory complex with site
indexes below 63 feet for oak (Schnur 1837).
And for discussion purposes, we split these
sites into two classes; fair—55 to 64 feet,
and poor—d45 to 54 feet. Although some oak
stands are found also on the good sites (65 +
site index’ and some oak stands are found
on sites below 45, most osk stands occur on
areas between site index 45 and 65 and at
elevations below 3,000 feet (Core 1966).

The five widely-distributed upland caks in
this type are white, northern red, black, scar-
let, and chestnut. Although less abundant,
the hickories are consistent stand components.
Other commonly found associates are black-
gum, beech, red maple, sourwood, sassafras,
black locust, and sweet birch.

Most of the species found in this ecosystem
are in the middle range in shade tolerance
as exemplified by the oaks and hickories.
However, considerable difference exists among
species. For example, scarlet cak is relatively
intolerant compared to while cak and red
maple. At the extremes, beech is very tolerant
and black locust is very intolerant.

Red oak is the most demanding oak in
terms of site guality and is more abundant on
the higher quality sites. Scarlet and chestnut
osk are more commonly found at the lower
end of the site range (Weitzman and Trimble
1857).

Throughout the lower half of their site
range {45 to 54 feet site index), oaks are
often found associated with pines; white pine
in scattered locations throughout the region,
and the hard pines in warmer locations mostly
in the wesiern and southern parts of the
central Appalachians.
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Compared to Appalachian mixed hard-
woods, oaks commonly have less herbaceous
vegetation in the understory but the shrub/
vine layer may be as dense or denser. Sassa-
fras is a key shrub or small tree, and some
others are flowering dogwood, serviceberry,
gumacs, hawthorns, redbud, and eastern hop-
hormbeam.

Among the vines and small shrubs, moun-
tain laurel and other ericaceous species
usually predominate on the drier sites. Across
a1l kinds of sites the most common low, woody
plants in West Virginia oak fypes are:
greenbriers, blueberries and huckleberries,
grapes, blackberries and raspberries, moun-
tain laurel, azaleas, roses, and teaberry. And
more than 20 other small woody plants were
found.?

Evaluation and Discussion

Timber.—Q0ak stands make up the most
extensive forest ecosystem in the central
Aoppalachians. On the fair sites, the product
obijective should be sawlogs, with small prod-
uicts coming from thinnings, tops, and lirbs.
However, in stands growing in the lower part
of the site range, pulpwood may be the prod-
uct objective in some situations. The poor
sites, oak site index 45 to 54, should be man-
aged for small products. Following Roach
and Gingrich (1968), these sites should prob-
ably be managed for pulpwood on rotations
of 40 to 60 vears, unless conversion to pine
is envisioned.

On fair sibes and where markets are avail-
#ble, a thinning program is practicable and
will increase total vields (Gingrich 1971).
Probably neither thinning nor other cultural
Operations are feasible on poor sites.

Again on fair sites, clearcutting offers the
bhest opportunity for reproducing the moder-
ately tolerant oaks —if advanced oak repro-
duction is on the ground at the time of cut-
ting. Otherwise, a shelterwood cutting seems

2Wilsen, H. L., C. M. Smithson, R. Kleizly, T. R.
Samsell. K. Kruse, and G. Hubbard. 1951. Cover
Inapping and habitat analysis. Conser. Comm. of W.
A7 a. Unpublished final report, Federal Aid in Wildl

estoration Proj. 31-12, viii + 221 p. + 116 p. sup-
Plement.

most promising, but research resulfs are not
available to define the timing or intensity of
shelterwood cutting needed.

Individual tree selection cutting on fair
sites will not reproduce a new stand in which
there are many oaks. More tolerant species,
gspecially red maple and beech, will make up
a high proportion of the stand reproduced in
this manner,

Group-selection cutting is an excellent re-
production method for oak stands which have
large advance oak reproduction on the ground.
But controlling the amount of avrea regen-
erated (small openings cut deliberately to
favor the meoderately tolerant oak) and
regulating the rate of cutting for sustained
yield are difficult and expensive; and the many
small stands of different age classes make
cultural and harvesting operations compli-
cated and costly.

In determining the sizes of trees to be cut
on the fair sites — for both even- and uneven-
aged management systems— rate of return
data were used (table 3}. Such information
was not available to apply to clearcutting
pulpwood on the poor sites.

For sawtimber objectives, higher stumpage
earning rates are favored by even-aged sys-
tems, by clearcutting larger areas, and by
removing the trees at the smaller sizes.

For the pulpwood objective — suggested
only for the poor sites — we had no economic
data on which o base an appraisal of stump-
age returns. However, hardwood pulp in the
central Appalachians brings a low stumpage
return and growth rates are very low on poor
sites. This suggests that ratings for stumpage
returns should be low in comparison with
rating for the other resources — if these other
resources are important. However, il these
areas are managed for wood, returns will be
increased by increasing the size of individual
clearcuts.

Water —The oaks predominate on exposed
ridges above the mixed hardwoods and on
warm, dry slopes. Evaporation is high on
such sites, and with soils rockier and shallower
than m mixed hardwoods there is less op-
portunity for rainfall storage, so sfreams
originate far less frequently on oak sites.
Cutting here has little potential fo increase
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streamflow, but from the standpoint of water
quality the oak sites provide some of the best
locations for logging roads (iable 3). There
is usually enough soil to shape an adequate
road surface, enough stone to mainiain a frm
surface, and enough sun to dry it guickly.
Roads on these sites have fewest drainage
problems and do not erode easily, vet they are
not so arid and infertile that revegetation is
long delayed after logging.

Visual Appeal. — Oak stands, normally
found on middle to upper slopes, are often
quite visible. The cak forest is usually con-
tinuous with few natural or man-made open-
ings. Because the ecosystem occupies a
greater acreage in central Appalachia than
any other type, it is basic to the overall land-
scape character of the region.

Forest practices that use longer rotations
will result in larger trees and higher visual
appeal. Large clearcuts are less visually ap-
pealing because of the disharmony they intro-
duce in the characteristic landscape (table 3).
But small to medium-sized clearcuts can often
be used to enrich landscape diversity.

Clearcutting also allows for the control of
stand succession and thereby maintains the
characteristic forest type. Stand succesgion is
more difficult to control with uneven-aged
forest management. Application of uneven-
aged management will result in a subtle
change in the characteristic visual landscape.
Selection cuttings, however, can overcome the
disadvantage of large clearcuts by maintain-
ing harmony in characteristic landscape pat-
terns.

Even-aged management with a pulpwood
objective has the same negative visual impact
as clearcutfing with a timber objective. The
practice has the added disadvantage of pro-
ducing smaller trees because of shorter harvest
rotations.

The “no commercial harvest” practice
could have either no effect or a desirable effect
on visual appeal. No cutting at all would
maintain the characteristic landscape. Judi-
cious partial cutting, when made in appro-
priate situations to improve stand appearance,
0r to open up scenic views, would have an
immediate positive impact on visual appeal.

Wildlife. — Although Appalachian mixed

hardwoods and Hoodplain hardwoods are po-
tentially productive wildlife habitats,
the oaks are by far the most common ecosys-
tem in central Avppslachia and for this reason
the most important one for wildlife. Osk
stands tend tu he larger in area than these
of other ecosyvstems, escept northern hard-
woods in the mountains. Since oak stands are
common almost everywhere below 3,000 feet
elevation, they may border any of the other
erosvstems except spruce.

More species of upland wildlife are adapted
to the cak ecosvstem than to any other. The
animals which interest people the most are
squirrels and turkevs. Squirrels are periodic-
ally abundant in ocak stands, but their num-
hers often fluctuate in a pattern lagging one
vear behind that of mast production, Turkeys
are well adapted to the oak stands and the
intergrading “good-site” mixed hardwoods.
These are the best areas for turkeys where
sufficiently extensive and undisturbed. Oak
associations have a high potential for support-
ing increasing turkey populations on unoccu-
pied and recently reestablished range in the
hill eountry.

Many species of small birds and mammals
thrive in oak stands. This is partly due to
availability of hard mast; but perhaps more
important is the guality of understory vege-
tation, as the oaks rank near the top among
all ecosystems in density and variety of shrubs
and vines.

In selecting tree species to favor, it’s hard
to go very wrong in an oak ecosystem. Gen-
erally, the pines and hemlock have less value
for wildlife than hardwoods, but some portion
of the stand, say 10 to 15 percent, may merit
retention in softwood cover for variety and
whatever shelter it provides. Among the hard-
woods, mixtures of hickories and oaks with
lesser numbers of the associated hardwoods
are desirable. The red oaks generally fruit
more consistently than the white oak species,
and most stands should be managed to in-
clude both kinds in a ratio of two red to one
white (Nixon 1968 ). Exceptions are old stands
of white oak that have an overriding aesthetic
appeal, and chestnut vaks in some locations
where they are better mast producers than

more
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red oaks (K. L. Carvell, personal communica-
tion).

Within species of oaks, and hickories to
lesser extent, individual trees vary extremely
in capacity for mast production. Those domi-
nant and codominant trees that produce few
nuts in good mast years are candidates for
culling.

Stand size-class distributions that favor
wildlife are essentially the same for oak and
mixed hardwoods forests. Keeping about half
of the stands in sawtimber-size trees is a
reasonable compromise in meeting the con-
flicting habitat needs of species such as grouse
and gray squirrels (Shaw 1967). This saw-
timber target and others each imply manag-
ing to attain a balanced mix of smaller trees.
For example, on a fair site with even-aged
management and a 125 year rotation, sus-
taining the sawtimber production requires
approximately these percentages of the area
in younger stands: seedlings—7, saplings—15,
and poles—=25. But these percentages would
be higher on poorer sites, under shorter rota-
tions, and in uneven-aged silviculture.

Because the oaks and good-site Appalachian
mixed hardwoods are best for turkeys, squirrels
and associated species~—and these are premium
animals in central Appalachia—sawtimber pro-
portions exceeding 60 percent are often prefer-
able. These larger sawtimber proportions imply
Iow proportions of the brushy or herbaceous
cover required by turkeys, for example. Special
measures may be needed to maintain say 10
percent of the area in openings such as 0- to
S-year old clearcuts, small fields, and log roads
and landings.

Silviculture should be keyed to maintaining
mast production by oaks, hickories and the
associated shade-intolerant or moderately
tolerant species. Where there is risk that
these species will eventually lose out to trees
such as maples, beech, and hemlock, clear-
cutting followed by thinning is more effective
in retaining them than is selection cutting or
no commercial harvest. Clearcut patches can
usually be larger than in Appalachian mixed
hardwoods, simply because oak stands usually
cover & larger area. But, as with other eco-
systems, the width of clearcuts is more im-

a
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portant than their area. Strips about 100 {o
500 feet wide should be favored, allowing
stand and operating conditions to determine
the area of the individual strip and allowing
the risk of browsing damage to regeneration
to determine the total area cut in any one or
two years. Clearcuiting and weeding should
be arranged to retain much of the understory,
particularly the soft-mast producers (flower-
ing dogwood, sassafras, grape, and others),
except where aggressive competitors may
seriously limit regeneration of oaks, hickories,
and blackgum. Thinning at stand age 30 to
40 years or older can be designed to favor
the better individual mast producers; and to
do this, marking should be dove during Sep-
tember or October in a good mast vear.

Choice of rotation length depends on the
wildlife objectives. Rotations of 150 to 200
years, or no cutfing in some cases, are better
for squirrels, turkeys and canopy-nesting song-
birds, whereas shorter rotations—down to
about 70 years—are better for forest edge
species, including the majority of non-game
birds. Pulpwood rotations, 50 to 60 years,
would usually be inferior to schedules which
allow a longer peried of hard-mast produc-
tion. The shortest rotations would faver some
species of small birds, about two-thirds of
which nest within 15 to 20 feet above the
ground, but would not favor a diverse mix of
wildlife species. For example, lack of large,
old trees is detrimental to about 40 percent
of non-game bird species (Rey Evans, unpub-
lished management guide).

2. APPALACHIAN MIXED
HARDWOODS

Description of the Ecosystem

Appalachian mixed hardwoods is a forest
complex found in moist locations and is char-
acterized by great diversity in species com-
position. This ecosystem falls within the
mixed-mesophytic complex described by
Braun {(1950). Appalachian mixed hardwoods
are found in topographic coves, on lower
slopes, on northern and eastern aspects, and
on gentle terrain.



Typical soils are moderately deep, medium-
textured, and well-drained. Abundant, well-
distributed rainfall (Yawney and Trimble
1968} and limestone parent material (Yawney
1864) favor the occurrence of this type.

The stands may be composed almost en-
tirely of red oak or yellow-poplar but a species
mixture is typical; 20 or more commercial spe-
cies may grow in the same stand. Among the
more important trees are: yellow-poplar, sugar
maple, northern red oak, hickories, black
cherry, white oak, basswood, cucumbertree,
white ash, red maple, sweet birch, beech, elm,
and black locust. The mixtures vary with site
quality, past treatment, elevation, and latitude.
A few hemlocks and white pines are found
within some stands.

Site quality ranges from good to excellent.
In terms of the oak site index scale (Schnur
1937}, the good sites are considered to cover
the range from 65 to 74 feet while the excel-
lent sites extend upward from 74 feet.

On excellent sites (above site index 74 for
oak} yellow-poplar is the predominating spe-
cies following heavy cutfing, and in many
areas yellow-poplar expresses a site index of
well over 100 feet (Doolittle 1958). A number
of other hardwoods valuable for timber are
found in mixture.

The good site (between 65 and 74 site in-
dex for oak} is a transition zone between the
mesophytic excellent site and the drier, oak-
dominaied fair site (site index 55 to 64 for
oak}. The species mixture is often greater
than on either of the bracketing sites, with

vellow-poplar often predominating at the up-
per end of the site range, and the oaks, par-
{icularly northern red oak, more numerous at
the lower end of the range. Sites of this
quality, which occupy somewhat less favor-
able topographic and soil positions than the
excellent sites, probably cover a greater area

in the central Appalachians than do the ex-

cellent sites,

Appalachian mixed hardwoods usually have
a rich, varied understory and are noted for
abundance of spring wildflowers. Spicebush is
a key indicator shrub, and the typical large
shrubs or small trees include flowering dog-
wood, sassafras, hawthorns, eastern hophorn-
beam, American hornbeam, striped maple,

serviceberry, sumacs, and redbud. Among the
lower-growing woody plants, vines often pre-
dominate over erect shrubs. In an unpublished
West Virginia study the most common small
woody plants in this and the red oak types
were, in decreasing order: greenbriers, grapes,
blackberries and raspberries, Virginia creeper,
poison-ivy, blueberries, witch hazel, hydran-
gias, spicebush, azaleas, elderberries, teaberry
and mountain laurel. About 30 other shrubs
and vines also were recorded.”

Evaluation and Discussion

Timber.—Appalachian mixed hardwoods
grow on the best forest sites in the central Ap-
palachians; this is our most profitable timber-
producing ecosystem., Product objectives
should be high-quality sawlogs and veneer logs;
small products will come from thinnings, tops,
and limbs. Infensive management with inter-
mediate operations is profitable where a market
for small products exists.

Because even-aged management favors the
fagt-growing high-value intolerants such as
vellow-poplar and black cherry, and because
both management costs and harvesting costs
are lower with this system than with an un-
even-aged system, even-aged management is
preferable where wood production is the main
objective. Within the even-aged system, rota-
tions of three lengths and clearcut areas of
three sizes are used for comparison purposes
{table 4). Stand ages and average tree diam-
eters were estimated from available growth
information.

Because of high growth rates and valuable
species, this ecosystem lends itself better than
any other to intensive timber management.
Where markets support thinnings, rotations
for sawtimber may be as low as 60 to 70 years.
However, with a thinning schedule heavy
encugh to appreciably shorten rotations, con-
trol of the tolerant understory will probably
be necessary at harvest time tc reduce such
tolerants as sugar maple and beech to an ac-
ceptable proportion in the new stand.

Uneven-aged management with selection
cutting is a less desirable system because it
involves higher management and harvesting
costs. Moreover, this system encourages a
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+and of less valuable and slower-growing tol-
;rant species such as maple and beech. Com-
Dared to even-aged systems, a longer period
#i11 be required for trees to reach harvestable
size (table 4); and with the species favored,
o higher proportion of the wood produced will
e lowvalue top and limb wood.

{Group selection or patch cutting of small
sreas—1% to 1 acre—would permit the devel-
>pmment of desirable yellow-poplar and black
~herry, but the high management costs in-
velved would almost certainly preclude the
sractice of intensive forestry for timber pro-
Frurction.

WWater—Mixed hardwoods grow on coocler
aspects, on relatively deep soils kept moist by
Jrainage from soils upslope. These include the
ceoves’, some of the most water-productive
»f wupland sites, source areas of most springs
ariel first-order streams in the region. Here,
aven-aged management can visibly increase
srowing season flow for 2 to 5 years after
learcutting—if all growth is cut in an enfire
sowve. In general, flow is most increased by
even-aged management and by clearcutting
arge blocks frequently.

Clonsiderable erosion hazard must be ex-
>acted on logging roads in moist cove soils.
Viany coves in the central Appalachians are
aniclerlain with limestone, and roads on fine-
‘extured, relatively stone-free soils derived
‘o it arc easily eroded. The high timber pro-
Iuctivity of coves alse contributes to the
srosion hazard by tempting loggers o return
rexriodically for fast-growing, high-value tim-
*aer, thus reopening roads to recurring possi-
»ilities of erosion. Seeps are common in coves,
inxci logging roads across them must he drained
tnd sometimes gravelled to prevent muddy
i rutted surfaces. Damage to water quality
%  Ioest avoided in coves by locating roads
trowund identifiable trouble spots.

Visual appeal—Where Appalachian hard-
¥oods are found in topographic coves, the
©COgystem is usually low in visibility and
“iswagl effects of cutting are not as severe as
™ rmore visible forest types. Because of the
Nherently high site productivity, the impacts
ff timber harvesting on wvisual appeal are
tkely to be of shorter duration than for eco-
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systems that normally occupy less productive
sites.

Forest operings, such as those created
through even-aged management, are lkely to
promote dishsrmony in the characteristic
landscape pattern, because such openings are
not normally found in the ecosystem. Because
of the limited area normally covered by the
ecosystem, the larger the opening created the
more negative the visual impact {table 4).
Even-aged systems with long rotations have
less impact on visual appeal than even-aged
systems with shart rotations because the
longer rotations produce larger trees that oc-
cupy the site for longer periods.

Selection cutting practiced with concern for
natural landscape harmony can be used fo im-
prove visual appeal by eliminating unsighily
stems or clearing to open up scenic vistas. The
high regeneration capacity of the sites will
further reduce the visual impact of selection
cutting on the ecosystem. Selection cutting,
although it does not result in as much im-
mediate site disturbance as does clearcutting,
will require disruption of the site at relatively
short intervals. As in the case of clearcutting,
growing trees for greater size will improve
visual appeal.

The practice “no commercial harvest” could
have either a positive effect or no effect on
visual appeal. Cutting dead and dying trees,
removal of vegetation to provide scenic vistas,
and rernoval of vegetation to facilitate access,
could increase visual appeal. Obviously, “no
cutting” would have no impact on existing
visual appeal.

Wildlife.—Potentially, Appalachian mixed
hardwoods are better and more adaptable as
wildlife habitat than any of the other systems
described here. The primary advantages are:
(1) soil fertility and moisture conditions cap-
able of supporting a more lush and varied
understory than any other system except
floodplain hardwoods and (2} a large number
of tree species. Secondarily, Appalachian
mixed hardwoods increase the variety of total
habitat where they intersperse with other
gystems—usually with the oaks.

Practically all species of forest wildlife fre-
quent Appalachian mixed hardwoods, at least



occagionally. But the degree and importance of
wildlife usage vary, depending on conditions
around and within the tvpe.

Because most individual stands are not
large enough to furnish the complete seasonal
or annual habitat requirements of the wider-
ranging animals, the value of an individual
stand depends on how well it supplements
habitat conditions nearby. Conversely, the
narrower-ranging wildlife species, notably most
kinds of small birds during the nesting season,
may find excellent, complete habitat within
an Appalachian mixed hardwood stand.

The tree, shrub and vine species present
within a stand also determine its value for
wildlife. Paradoxically, the species typical of
“good” sites provide better habitat than those
tvpical of sites rated “excellent” for timber.
The good sites are somewhat drier and less
fertile and are likely to have more vaks and
less vellow-poplar than the excellent sites.

Yeilow-poplar, the key species in excellent-
site Appalachian mixed hardwoods, has only
moderate value for wildlife (recorded as food
of 14 gpecies). Other mast producers such as
the oaks (particularly the red oaks), hickories,
black cherry, beech, flowering dogwood, and
even the maples are all superior to yellow-
poplar for wildlife purposes and should be
favored. But there are exceptions—small
stands of vellow-poplar near extensive oak-
hickory stands might supplement adjacent
habitat. Small stands of white pine or hem-
tock within the Appalachian mixed hardwoods
may similarly merit retention where they
diversify the hahitat,

Aside from such exceptional cases, stand
conditions o favor as habitat for most wild-
tife species are those which maintain the
greatest diversity of desirable mast producers.
However, choices can be made in relation to
differing preferences among wildlife species
for various mixes of tree sizes (stand ages). For
example, the habitat needs of gray squirrels
versus grouse, or whippoorwills versus cat-
birds are so different that both kinds of species
(interior and edpe)} cannot be ideally accom-
modated in the same stand. Perhaps the best
comprornse among these conflicting habitat
neeeds would be the groups of stands that are

produced  through group-selection cutting.
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Thus stands of all size classes would be inter-
spersed over short distances.

The wildlife habitat management choices
rangs up to the maximum proportion of saw-
timber attainable {probably 80 to 90 percent)
for favoring gray squirrels, turkeys, etc., and
down to a minimum desirable sawtimber pro-
portion of 30 to 40 percent, to favor deer,
grouse, the majority of non-game birds, etc.
Within these choices of sawtimber proportions
and emphasis on mast producers, shelter needs
of the target wildlife species would usually be
accommodated without any special measures.
But in some Appalachian mizxed hardwood
stands, tree dens for squirrels and raccoons
may be lacking due to causes such as high
proportions of vellow-poplar. Replacement of
some but not all of the poplar by better mast
producers and by species that more frequently
become den trees, such as oaks, beech, and
maples, is a long-term remedy. For the short
run, a few large den trees per acre, preferably
of the better mast species, should be retained.
Needs for “evergreen” cover will usuaily be
adequately met by growth of hemlock and
rhododendron, but these kinds of cover are of
debatahle value and beyond some minimum,
covering say 10 to 15 percent of the area,
should not be favored over either mast pro-
ducers or thicket-forming vines and shrubs.

Choices among silvicultural practices to use
in improving wildlife habitat are complicated
by the variability among Appalachian mixed
hardwood stands. The suggestions given in
table 4 apply to stands including a mix of
vellow-poplar, oaks, hickories, black cherry,
and other trees, but no sirong dominance by
either yellow-poplar or sugar maple and beech.

In such stands, clearcutting in small patches
and group selection cutting are good choices
for maintaining a variety of species in the
stand. Small patches in either system are pre-
ferable. For a given acreage cuf in one year,
several small patches (say 2 to 5 chains wide)
give a better distribution of attractive habitat
and put more of it close to adjacent cover than
fewer large patches. Risk of damage to regen-
eration by browsing may be greater in the nar-
rower patches, however. This risk has been low
in most of central Appalachia, but must be
judged locally. To guard against damages to



regeneration, patch width can be increased
( MeGinnes 1963).

For “edge” species of wildlife, shorter rota-
tions are preferred although they involve
sacrificing mast production and tree den sites
inn favor of understory food and cover. Con-
versely, longer rotations are preferred for habi-
tat of squirrels, turkeys, canopy nesting birds,
etc. For these species, in some stands, no cut-
ting at all may be best for some period. But
cutting or the equivalent will be required at
some later stage to prevent replacement of the
more valuable mix of intolerant and moder-
ately tolerant tree species by sugar maple,
beech, and hemlock.

Those early successional stage stands that
are dominated by yellow-poplar c¢an be
changed through individual tree cutting to
successionally more advanced stages. Clear-
cutting in successionally more advanced stands
would tend to increase the proportion of the
vellow-poplar. Stand composition more favor-
able to wildlife conceivably can be attained
by such extreme measures as planting oaks,
hickories, etc. and suppressing yellow-poplar,
but this would rarely be practical. Perhaps the
best practice for squirrels, turkeys, ete. would
be to clearcut in small patches utilizing a very
long rotation.

3. NORTHERN HARDWOODS

Description of the Ecosystem

This widely divergent ecosystem is desig-
nated “northern hardwoods” for lack of a
Inore appropriate title. This term is synony-
mous with the Forest Survey designation
“sugar maple-beech-yellow birch.” Actually,
the following types of the northern forest
region are included (Soc. Am. Foresters 1967):
(1) hemlock-yellow birch, (2) sugar maple-
beech-yellow birch, (3) sugar maple-basswood,
{4) sugar maple, (5) black cherry-sugar
maple, and (6) black cherry. The heech-sugar
maple type of the central forest region is also
represented.

Northern hardwoods are generally found at
higher elevations in the central Appalachians.
At its highest limits, the type may merge with
red spruce or may occupy areas where red

spruce was formerly abundanl but has been
depleted by cutting and fire. When found at
lower elevations on the good and excelient
sites, the type often merges with Appalachian
mixed hardwoods; and, depending on cutting
practices, may replace the typical Appalachian
mixed hardwood mixture or be replaced by 1t.

Perhaps the most typical “northern hard-
wood” aggregation is the cherry-maple or
Allegheny hardwood type—a second-growth
forest type that owes its origin to lumbering
and fire (Braun 1950). The type is composed
primarily of black cherry, red maple, and
sugar maple; with white ash, yellow and
sweet birch, beech, and eastern hemlock as
comnmon associates (Fough and Forbes 1943;
Illick and Frontz 1928).

The shade tolerance of a species largely
determines its reaction to different silvi-
cultural systems. The tolerance ratings of the
most common northern hardwoods are (IJ.S.
Forest Service 1965): Tolerant-——sugar maple,
beech, hemlock, spruce; Moderately tolerant—
red maple, sweet birch, vellow birch; Intoler-
ant—Dblack cherry. Basswood is tolerant to
moderately tolerant, and white ash Hes be-
tween moderately tolerant and intolerant.

The northern hardwood ecosystemn is found
on excellent sites (site index 75 and betier
for oak), good sites (site index 85 to 74 for
oak), and fair sites (site index 55 to 64 for
oak). It may alsc occur to a limited extent on
poor sites.

The understory of northern hardwoods
typically includes about as many woody plant
species as the Appalachian mixed hardwoods
and oak ecosystems, but usually is less dense.
Among the tall shrubs or small trees, moun-
tain maple and serviceberry are key species
and the other common ones are striped maple,
chokeberry, sassafras, eastern hophornbeam,
flowering dogwood, fire cherry, and sumacs.

Rhododendron and hobblebush virburnum
are key plants among the lower-growing
shrubs and vines. They and others, in ap-
proximate decreasing order of abundanee are:
blackberries and raspberries, greenbriers,
witch-hazel, viburnums, hyvdrangeas, spice-
bush, grapes, rhododendron, Virginia creeper,
elderberry, mountain laurel, poison ivy, and
the small dogwoods.”
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Evaluation and Discussion

Timber~—This ecosystem occurs perhaps
most commeonly on good sites, but it also
oceurs on excellent and fair sites. For most
situations, sawlogs and veneer logs should
be the objectives of management, but for some
fair-site stands small products may be the
objective, The better the site, other factors
being equal, the higher the level of manage-
ment that 1s economically feasible.

Clearcutting offers the best opportunity to
reproduce the highly desirable black cherry
and white ash. However, because of the preva-
lence of sugar maple in this type, selection
cutting is feasible when there is little oppor-
tunity to reproduce cherry and ash.

The birches, both sweet and yellow, present
real problems in some areas where sufficient
seed sources are not available to reproduce
other more desirable species. The birches seed
in and germinate prolifically, and sweet birch
particularly grows very fast as a seedling. In
spite of the high intrinsic value of birch logs,
the birches are generally undesirable because
in this area both species are heavily attacked
by Nectria canker (Hepting 197]), and after
they reach large sapling size their growth
rates are very slow.

In determining sizes and ages of trees to
grow to harvest time, rate of return informa-
tion was used, as with the previously-described
ecosystems, and the same considerations ap-
ply.

Overall, stumpage earning rates are favored
by even-aged systems, by clearcutting larger
areas, and by removing the trees at sizes which
cease to return 6 percent (table 5).

Water.—Site conditions under northern
bardwoods are variable in the central Appa-
lachians and water behavior is hard to char-
acterize. In general, soils are deeper and rain-
fall is least at lower elevations; soils are
rockier and shallower and rainfall heavier at
higher elevations. Perhaps northern hardwood
sites are more water-productive and erosion-
prone than in the cak ecosystem, less so than
mixed hardwoods,

Visual Appeal—Where the ecosystem oc-
cupies upper slopes, most northern hardwoods

are highlv visible. Northern hardwood forest
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cover is normally continuous over large areas.
in some places, however, the northern hard-
wood type has been cleared primarily for
grazing. In such areas, small clearcuts in ad-
jacent forest stands may not have as severe
an impact on visual appeal as in landscapes
that have not been permanently or historically
altered by man. As in other ecosystems, clear-
cutting in smaller patches with long rotations
has less negative impact on visual appeal than
clearcutting in larger patches with short rota-
tions (table 5).

Uneven-aged management provides little
opportunity to create visual landscape diver-
sity. But the practice allows the characteristic
landscape to be maintained. Where the char-
scteristic landscape has not been altered
through past land-use practices, selection cut-
ting should be favored over clearcutting in
order to preserve the visual landscape.

The practice “no commercial harvest”
would not have an impact on existing visual
quality unless cutting is done specifically to
improve visual appeal.

Wildlife —~Northern hardwoods are gener-
ally less productive of wildlife than the other
three hardwood ecosystems but are better
than any of the three softwood ecosystems.
This judgment applies to central Appalachia
where black cherry and wild turkeys are par-
ticularly important but not to the beech-
birch-maple associations farther north.

Black cherry-sugar maple is the most com-
mon subtype and is the focus of discussion
here. Stands at higher elevations tend to be
larger than those of other ecosystems except
the oaks, at any elevation, and are good habi-
tat for the wider-ranging wildlife species—
notably deer, turkey, bear, and red fox. Cherry-
maple can sustain good grouse populations,
many non-game bird species, and, along with
the spruce ecosystem, is suited locally te snow-
shoe hare. The type is not suited to the needs
of gray squirrels; but fox squirrels may do well
in northern hardwoods where mature stands
with open understories border on favorable
habitat such as cornfields and oak-hickory
woods.

Where northern hardwoods oceur at lower
elevations, they usually are in small stands
and their importance to wildlife depends



largely on their interspersion with non-for-
ested land and other forest types.

In ranking the tree species to be favored
for wildlife, black cherry is the strong front
runner. Beech is a distant second but usually
is preferable to the maples, birches, ash, bass-
wood and magnolias, and to hemlock, white
pine, and red spruce where they exceed 10 to
20 percent of the stand or are replacing cherry
or beech.

Stand conditions to be favored for wildlife
are those which increase or maintain black
cherry and maintain beech. This is an im-
practical goal within individual small stands
since cherry and beech have conflicting at-
tributes, particularly in shade iolerance.
Therefore, in most individual smail stands,
management should favor one species or the
other. Preference should be given to cherry
on more fertile sites such as coves surrounding
spring seeps, and to beech on upper slopes
and ridges. But favoring either one of these
species does not imply attempting fo totally
exclude the other one or other mast producers
such as ash and magnolia. Spruce, hemlock,
and white pine generally should not be favored
on ridges or slopes, but are most useful to
wildlife around the mouths of intermittent
streams and along permanent streams. There,
the softwoods and associated rhododendron
sest serve as shelter for deer, grouse, snow-
shoe hare, bear, and other species.

Rotation lengths and proportions of stands
n sawtimber-gsize trees, as with the other
wardwood types, should be based on the wild-
ife preference objective-—shorter rotations for
leer and other edge species and longer rota-
ions for turkeys and other interior species.
3ut in either case, rotations of stands to favor
herry should be considerably shorter than
otations to favor beech.

Where black cherry or ash is featured, even-
ged management is more effective than selec-
ion cutting and the aggregate acreage clear-
ut in any one or two years should be sufficient
o disperse browsing by deer, rabbits and
ares. Clearcuts as small as one-half acre are
irge enough for regenerating cherry. Proper
‘zes and distribution of clearcuts should be
etermined locally, and mostly in relation to
gpected browsing by deer. Thinning at age

)
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30 or older should be designed io improve
crown development of dominant and cedomi-
nant black cherries primarily, but should re-
tain small groups of aspen, a scattering of
vigorous beech, and any dominant or co-
dominant oaks present.

Where beech and other shade-tolerant spe-
cies are to be favored, selection cutiing is more
appropriate than clearcutting. Marking should
be done in the late summer or fall of a good
beech mast year, should favor development
of vwvigorous, full-crowned, mast-producing
beeches, and should particularly discriminate
against competing red and sugar maples,
spruce, and hemlock. In some stands, group
selection cutting ean be arranged to favor
beech plus some cherry in small patches which
have heen dominated by sugar maple or other
shade tolerants except beech.

Where spruce or hemlock are to be favored—
along runs and streams—no commercial cut-
ting is usually the best alternative,

Spring seeps in northern hardwoods are of
special and well-known value to turkeys and
deer in winter and may require special atten-
tion. The conservative habitat management
approach has been to exclude any cutting in
and around spring seeps. Certainly, logging
roads, skid trails, and slash should be kept
out of the seeps. But their value to turkeys
and deer is partly that they function as seed
traps, catching mast which falls or rolls into
them. This suggests that stands above and
upsiope from spring seeps should be managed
for increased mast production. And this ob-
jective may indicate cutting to favor cherry—
either clearcutting or thinning depending on
the stand composition and age. Softwoods
which shade spring seeps probably should be
removed in nearly all cases where they retard
snow-melt i the seeps (William M. Healy,
personal communication).

4. WHITE PINE

Description of the Ecosystem

White pine, a moderately-tolerant, long-
lived, subclimax species, occurs throughout
the Appalachians in pure stands and as a
dominant species in association with hard-



woods, hemlock, and hard pines. It grows
under a wide variety of site conditions. Best
development is in moist stream bottoms, lower
slopes, and protected coves. However, white
pine is able to compete on upper slopes and
ridge tops, and holds ifs own on the dry
southerly exposure (Ball 1949). It is probably
most typically associated with chestnut oak
{8oc. Am. Foresters 1967). Doolittle (1958)
found that white pine had a higher site index
than nine of its most common associates on
all lands excepl the very best, where yellow-
poplar was superior.

White pine regeneration frequently follows
major disturbance such as destructive logging,
windfall, and fire, and is often the pioneer
species on abandoned agricultaral lands (Cope
1932). Alihough it has been classified as inter-
mediate in tolerance, in the seedling stage it
can survive and grow, if slowly, with as little
as 20 percent of full sunlight (/. 8. Forest
Service 1965). However, in order to develop
past the seedling-sapling stage, it must even-
tually be released from overtopping trees.
Once it ia established, it grows best in full
sunlight ({7, S. Forest Service 1965). Unless
there is a major disturbance it is eventually
displaced hy more tolerant species.

Beneath pure or nearly pure stands of white
pine, the shrub/vine layer is usually sparse
and consisis mostly of ericads—bhlueberries,
huckleberries, azaleas, {eaberry, and mountain
laurel—yplus scattered blackberries and green-
briers. Where there are more hardwoods, the
undersiory associations are those typical of
hardwood stands, but their growth is usually
sparse due to shading by the pines.

Evaluation and Discussion

Timber—Because white pine requires ever-
increasing exposure to sunlight as it gets older,
it van best be managed by an even-aged sys-
tem. However, yvoung white pine trees are
fairly toleran! and they can be started under
canopy (Wendel 1971). This means that this
species can be regenerated not only by clear-
cutting but also by shelterwood and small
patch cutting. The seed tree method, while
fensible, has little to recommend it (Frothing-

ham (8143, The initial requirements are that
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the white pine reproduction be well started
before ithe overstory is removed and that the
overstory be harvested before the young white
pine suffers sericusly from shading. For the
clearcutting method, if the final thinning in a
stand iz made about 10 years before the har-
vest cut, coincides with a good seed year, and
is fairly heavy (somewhat similar to a first
cut of a two-cut shelterwood); then a catch
of pine reproduction can usually be expected.
At that time, or shortly thereafter, the hard-
wood understory should be treated to favor
the pine. At some later date, additional re-
lease work may be necessary to bring the
voung pine through to the time of the first
commercial thinning.

Indications are that white pine competes
successfully with hardwoods on sites of low
quality for hardwood and, if favored by cul-
tural measures, can be successfully managed
as the predominant species. On such sifes,
much greater volumes of sawlogs can be pro-
duced by white pine than by hardwoods. As
site quality improves, the difficulty and cost
of favoring white pine over hardwoods in-
creases and the growth advantage of white
pine decreases. Based on present knowledge, it
seems thatf conversion-—or a heavy infroduc-
tion of white pine into hardwood stands—
may be profitable on areas of oak site index
45 to about 80 or a little lower. Where pine
alrcady exists, it should be favored on areas
of oak site index up to about 65.

The product objective for white pine man-
agement should be sawlogs; small products
may be obtained from thinnings and from tops
and limbs, White pine is not an esteemed
pulpwood species because of its low speci-
fic gravity. No rate of return information simi-
lar to that used in appraising hardwood stands
is available for the pine. For a site of given
quality, however, we can expect a higher
stumpage interest rate to be earned as the
size of clearcut openings is increased, at least
between the sizes of openings used for com-
parison (table 6).

Most of the information on rotation ages
and dbhs (shown in table 6) is based on un-
published data used by the Monongshela Na-
tional Forest in managing white pine in pure
stands and in stands mized with hardwoods.



Water—~The discussions under floodplain
hardwoods and rixed hardwoods apply to
white pine on the best sites, while that under
oaks is pertinent to white pine on poorer
sites. Because most white pine likely will be
grown on dry sites, the latter discussion seems
applicable most often.

Rainfall interception and iranspiration
losses are higher in pure white pine than in
hardwood stands. However, these differences
are small in terms of precipitation in the cen-
tral Appalachians, perbaps on the order of 2
to 4 inches per year. Nevertheless, it seems
advisable to hold down the proportion of
white pine (or any conifer) where water
production is an important goal of forest man-
agement. Presumably, white pine (or any
conifer) is as effective as hardwood for pro-
tecting the guality of headwater streams.

Visual appeal.—The white pine ecosystem
provides visusl envichment to the central
Appalachian landscape by presenting islands
of diversity in the region’s “sea of hardwoods”.

The major criterion used to evaluate the
visual impact of even-aged management was
the size of the clearcut unit (table 6). As in
other ecosystems, the visual appeal is reduced
as clearcut size increases. Where white pine
occurs mixed with hardwoods, clearcutting
accompanied by hardwood control would be a
desirable way to encourage white pine repro-
duction, and promote enrichment of the char-
acteristic landscape. The negative visual im-
pact of clearcutting is likely to be greater
where white pine occurs in pure stands.

The effect of no commercial cutting would
be much the same as in other ecosystems.

Wildlife.—Because this type occupies less
than one percent of the forest acreage in cen-
tral Appalachia, it is not important regionally
for wildlife. Locally, however, white pine may
occupy sites with high potential value as wild-
life habitat. Mature stands that are large,
uniform, and not interspersed with hardwoods
have low value for wildlife. But stands at the
other extreme—narrow, young or of various-
sized trees, well interspersed with hardwoods
—have at least moderate value through in-
creasing the diversity of wildlife habitat.

Few kinds of wildlife are specifically asso-
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ciated with white pine. The wildlife species to
bhe favored usually are those associated with
adjacent forest types, typically the oak as-
socigtions.

The tree species to favor are white pine in
some stands as noted above, and the better
mast-producing hardwoods. Some young pine
and hemlock are desirable; they provide good
cover for small birds during the nesting sea-
son and for grouse, rabbits, and sometimes
quail, But as pine and hemlock mature they
hecome less useful to wildlife than most
hardwoods. White pine is notably unlikely to
provide denning trees for sguirrels, raccoons,
owlg, ete,

The stand conditions most favorable to
wildlife are found where white pine stands are
intermixed with hardwoods. Where pine—or
hemlock—is to be refained, paiches of nearly
pure softwoods are preferable ito scattered,
isolated trees, or clusters of a few trees.

Silvicultural practices that favor the con-
version of pine to shade-inftolerant and mod-
erately tolerant hardwoods are appropriate for
wildlife purposes where pine stands are so
large or so uniform that they appreciably re-
duce the diversity of the habitat. This con-
version, under any silvicultural system, would
require using cultural practices to favor the
hardwoods and discriminate against the pine.
However, converting all of a pine stand to
hardwoods would rarely be good wildlife habi-
tat management.

5. VIRGINIA PINE

Description of the Ecosystem

In the central Appalachians the yellow pines
are Virginia, pitch, and shortleaf. The discus-
sion in this report is keyed to the short-lived,
intolerant Virginia pine which is strictly a
picneer species. The principal associates of
this species are: shortleaf pine, pitch pine,
white pine, white oak, chestnut oak, scarlet
oak, black oak, red oak, red maple, scurwood,
and blackgum.

When farmlands are abandoned, or forest
openings are created by windthrow or other
major disturbance, pines often seed in on the



open lands. After 20 fo 30 years, the pine
stands are invaded by hardwoods which com-
pete so strongly with the pine reproduction
for light and moisture that few pine seedlings
are able to survive (Chapman 1348; Koslow-
ski 1949; Kramer, Oosting, and Korstian
19523, Thus mature stands of pine commonly
contain a dense understory of young hard-
woods. Harvesting of large pines and losses
of pine trees hy windthrow, insects, diseases,
and fire create openings in the pine forest
which are quickly occupied by the oaks and
other hardwoods already present in the under-
story. In this way, the stands of pine gradu-
ally are transformed into cak-pine forests. As
this process continues, the pine forest is ul-
timately replaced by cak-hickory forest. The
change from forests predominately pine to an
oak-pine mixture or to oak-hickory is hastened
by heavier cutting of mature pine than of
mature hardwood (Waklenberg 1948), unless
appropriate cultural methods are used {o pro-
mote pine reproduction, survival and growth.

On the lowest quality sites where Virginia
pine is found, forest succession from pure
pine goes through a rotation of pine-hard-
wood before reverting to pure hardwood. The
natural conversion process is shorter on the
better sites, with pure hardwood often follow-
ing nearly pure pine. (Professor Kenneth L.
Carvell, personal communication).

The understory vegetation in Virginia pine
stands may include grasses and sedges, but
15 cornmaonly poor in herbaceous plants. The
woody species vepetation is often moderately
dense, move g0 than in spruce or most white
pine associations. As in the oak types on drier
sites, sassafras and flowering dogwood are key
species among the large shrubs. Sumacs,
serviceberry, redbud, eastern hophornbeam,
and hawthorns are also common. The typical
vines and small shrubs in approximate de-
creasing order are: brambles (blackberry,
raspberry, dewberry), blueberries and huckle-
berries, greenbriers, grapes, mountain laurel,
roses, deerhberry, Virginia creeper, teaberry,
poison vy, Bt John's wort, witch-hazel, and
zeveral others”

Evaluation and Discussion

Timber—The objective of management fo,
Virginia pine will be to grow pulpwood in a4
pure stands as possible; only even-aged sys.
tems will be considered because it is not feag;i.
ble to grow this species in uneven-aged standg
{Slocum and Miller 19533.

Mean annual growth culminates between
40 and 50 vears of age, and stands older than
50 tend to become excessively open, thus per-
mitting the development of a vigorous under-
story (Slocum and Miller 1953). For these
reasons, clearcutting is recommended when
the stands are 40 to 50 years old. This pro-
vides ample time for the production of pulp--
wood, Clearcutting should remove all mer-
chantable stems of both pine and hardwoods.

To perpetuate Virginia pine, hardwood con-
trol will be necessary. Because Virginia pine
is 8o intolerant, it is desirable fo treat the
hardwoods at or near the time of the regenera-
tion cut. It is also desirable to use a chemical
ireatment o reduce sprout competition.

Thinning of commercial-sized Virginia pine
is not recommended because of poor growth
response (Slocum and Miller 1953) and the
probable encouragement of hardwoeds in the
understory.

Virginia pine site indexes 50 and 60 cor-
respond to oak site indexes 45 and 55 (Doo-

little 1958). This fairly well covers the range
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of sites where we are likely to be growing
Virginia pine in the central Appalachians.
The ratings in table 7 indicate that if the
decision is made to grow Virginia pine on these
sites, then returns on Investment will be
greater on the larger clearcut areas. They do
not mean that Virginia pine stumpage will
necessarily return a net profit under any of
the situations listed. It may be that a grower
dependent on net stumpage cannot afford t0
fight the hardwoods to the extent necessar'y
to maintain Virginia pine, but an industrial
owner supplying a mill with pulpwood may
find it profitable to grow this species.
Water—Virginia Pine occurs naturally en
some of the driest sites in the central Ap-
palachians, sites having virtually no potential
for increased water production and with cot~
siderable ercsion hazard. Virginia Pine als¢



seeds in or is planted on abandoned farmland.
Here, soils may be deep, fine textured, and
not stony but severely eroded in the recent
past and likely to cause water quality prob-
lems. Traction may be poor for trucks, so
unregulated use of logging roads in wet
weather may rut them deeply and renew soil
erosion. Extra care in road and logging prac-
tice is important to protect water quality.
Two alternatives should be considered for
watershed management:

(1) If the litter cover is adequate to protect
the soil from erosion, let trees continue
to grow to insure high quality of what-
ever water is produced naturally.

If the litter cover and vegetation are
sparse to the extent that soil is eroding,
encourage establishment of cover o pre-
vent further scil erosion.

(2)

This ecosystem ordinarily has little value
if water production is an important goal of
land management. On this or other dry and
damaged sites, the manager will do well to
look elsewhere for other than minimum water
values,

Visual Appeal—Although overall visual ap-
peal of this ecosystem is low, Virginia pine
stands do provide landscape diversity., But
the ecosystem is often found on poor sites
and trees seldom grow to large size in pure
stands. Forest practices that encourage re-
placement of Virginia pine with hardwoods
may have the most desirable long-run impact
on visual appeal.

Because the ecosystem is not extensive and
trees are usually small, clearcutting may not
have the adverse visual impact it has in other
forest types (table 7). Clearcutting with con-
trol of hardwood reproduction will retard
visually desirable stand succession to hard-
woods.

The visual appeal of Virginia pine stands
may be improved through noncommercial cut-
ting, but under most circumstances little can
be done to enhance its visual quality.

Wildlife—The Virginia pine ecosystem is
substantially less important as wildlife habi-
tat in central Appalachia than in the ridge
and valley area to the east. The yellow pine

and calk-pine forest types, of which the Vir-
ginia pine ecosystero is a part, occupy about 8
percent of central Appalachia forest land.
Most of the stands are small and are growing
on reverting farmland in Ohio, Kentucky, and
western West Virginia. The pine forest types
are generally less productive of wildlife than
any of the moister site types except spruce, but
they become more productive as oaks, hickories
and other hardwoods replace the pines,

Rabbits, quail, many nongame birds, and
a few other species find good habitat in very
young stands of pine. But as the pines mature,
self-prune, and shade cut understory plants,
they rapidly decline in value for nearly all
wildlife species.

Accordingly, favoring hard pine will seldom
provide good wildlife habitat. Exceptions oc-
cur where young pines are needed to furnish
thickets of low cover, and comparable cover
could not as easily be provided in thickets of
greenbriers, grapes, brambles, hawthorns, or
other species. Otherwise, oaks, hickories, and
nearly all other hardwoods are preferable to
pines. This is parficularly true where the
landowner’s objectives favor the forest game
species such as gray squirrels and turkeys over
species such as rabbits and quail.

The stand conditions to faver for forest
wildlife usually are those which accelerate
replacing some of the pines with eaks, hick-
ories, and associated hardwoods, As this change
oceurs, the stands will first improve for edge
species (deer and grouse for example}, will
pass through an awkward pole stage, of mar-
ginal quality for either edge or interior spe-
cies, and then will succeed to the mast pro-
duction stage more favorable to turkeys and
squirrels but still fair as deer and grouse
range. This conversion process will take about
40 years. During that time, a choice can be
made on proportions of the stands to be in
the various stand-size classes and then the
stands can be planned for management under
the options suggested for the cak types.

Because clearcutting accompanied by con-
trol of hardwood regeneration favers pines, it
would seldom improve wildlife habitat, ex-
cept for a few vears and for a few species of
wildlife. No commercial cutting—except for
removal of pines—would usually be a better
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choice. But where advanced rogeneration of
hardwoods is abundant and thrifty, clearcut-
ting most of the pines would accelerate con-
version from pine to hardwoods.

6. RED SPRUCE

Description of the Ecosystem

Red spruce attained its maximum develop-
ment in the Appalachians (Korstian 1937).
Almost all the red spruce in the central Ap-
palachians is in West Virginia. Core (1966)
estimated that the red spruce type originally
occupied 469,000 acres in the mountaing of
northern and eastern West Virginia at eleva-
tions ahove 3,200 feet. The acreage of this
type was drastically reduced by the intense
fires that followed the original clearcuttings
around the turn of the century.

In the spruce areas, the climate is cool and
humid with annual rainfall in the neighbor-
hood of 60 inches.

Red spruce grows in association with hem-
lock, red and sugar maple, vellow hirch, pin
cherry, beech, and black cherry, but it may
grow in almost pure stands. Part of the na-
tional forest land formerly occupied by red
spruce has been planted to Norway spruce
in pure planations.

Because the wildfires that reduced the
acreage of spruce also reduced the depth of
the largely-organic soil in which most of the
spruce formerly grew, site guality, too, was
reduced. The relatively small acreage of spruce
in pure or nearly pure stands generally oc-
cupies arcas of shallow vocky soils where site
yuality is fair to poor. Most of the spruce
found on better sites occurs as scattered
groups or a8 individual trees in the northern
hardwood ecosvstem. By definition, the red
spruce type includes stands composed 50 per-
cent or more of red spruce, but because in
most situations the type includes stands com-
posed of up to 50 percent hardwood stems,
the type can logically be considered a spruce-
hardwood complex.

The understory beneath closed stands of
spruce s usually  dominated by  mosses,
hichens, and club-mosses with ocassional wood
sorrel, trilium, and teabury plants. In open-

ings and along edges or beneath cpen mature
stands, rhododendron, mountain ash, and wild
raisin are key shrubs. They may be associated
with high-bush cranberry, mountain holly,
mountain laurel, speckled alder, pin cherry,
serviceberry, brambles, blueberries, and huck-
leberries. Where the type intergrades with
northern hardwoods, the understory is usually
better developed and becomes more like that
of the cherry-maple type.

Evaluation and Discussion

Timber.-—Because the spruce ecosystem oc-
curs in the “high country” where recreation
is increasingly important, and because it offers
pleasing scenic contrasts in this predominately
hardwood region, in most locations it is prob-
ably of greater value for esthetics than for
wood. Although this type covers only a very
small area, its inclusion in this paper is justi-
fied by its strategic location and unigqueness
from a scenic standpoint.

Because red spruce is shade tolerant, it is
amenable to all the silvicultural systems ex-
cept seed-tree harvesting (Hart 1963; West-
veld 1953); the species is so shallow-rooted
that sced trees tend to blow down.

Clearcutting is the best harvesting system
for even-aged stands that are mature or over-
mature and on sites where windthrow is a
problem (Frank 1968; Hart 1963; Westveld
1853). It yields the heaviest cut and costs the
least per unit of volume removed. Intermedi-
ate operations may be practicable in some
stands growing on better sites.

Selection cutting secures regeneration and
is particularly applicable where site protec-
tion, esthetic values and recreational use are
dependent on a healthy, continuous forest
cover. However, care should be taken on ex-
posed areas not to open up the stand heavily
enough to risk windthrow.

The shelterwood system in which the over-
story is removed in two or more cuttings is
applicable to most stands except those that
are on shallow soils on very exposed sites.

Because no silvicultural research has been
done on red spruce in the Appalachians, the
ratings in table 8 are based on generalized
practices. First, we recommend that no com-
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mercial cuttings be applied on poor sites.
Then, we recommend that on the fair and good
sites the objective be to grow large sawtimmber
trees—the dbhs shown are relative rather
than absolute. The ratings simply reflect the
fact that we can expect greater returns from
our timber investment on large clearcuts than
on small clearcuts, and we can expect a higher
stumpage return from clearcutting and even-
aged management than we can for selection
cutting and uneven-aged management.

Water.—The spruce zone is the only part
of central Appalachia where snow manage-
ment principles developed in the west could
be applied to increase water yields. However,
there is little reason to do so because the
spruce forest is too limited in extent and too
remote from water-short large cities to render
such management useful.

Today, wildfire rarely burns the spruce
type but severe water quality problems may
result if it does. With organic matter burned
away, infiltration of water into the rocky sub-
soil may be so reduced that subsequent over-
land flow will wash away sparse soil and tree
nutrients. Thus, burning in red spruce poses
the dual hydrologic problem of reduced capac-
ity to store rain and snowmelt in addition
to considerable stream pollution by ash and
mud.

Visual Appeal—The spruce hardwood eco-
system, although limited in extent, provides
variety in the central Appalachian landscape.
Because red spruce is shade-tolerant and oc-
curs in pure and mixed, even- and uneven-aged
stands, it is difficult to generalize about the
visual impact of timber harvesting methods.
Selection cutting in uneven-aged stands
would have lLttle impact on visual appeal
(table 8).

Where stands are even-aged, clearcutting
would maintain the familiar landscape in the
long-run, but would have a negative imme-
diate effect. Large clearcuts would have a
negative impact on visual appeal, but small
and medium sized clearcuts may improve
visual appeal in even-aged stands — particu-
larly when man-made openings predominate
in the characteristic landscape or where open-
ing scenie vistas will enhance panoramic views.

Selection or other pariial cutting practices
will not significantly influence visual appeal.

“No commercial cutting” can be uged to
improve visual appeal either by maintaining
pristine conditions or by removal of unsightly
irees in appropriate situations,

Wildlife—The spruce ecosystern might
rank with the least productive ecosystems for
wildlife because it accommodates few species,
and as the least important because the type
accounts for only one one.thousandth of the
forested acreage. But this type has a special
appeal because it is scarce—Iless than 10 per-
cent of the original acreage remains. And
natural spruce systems include wildlife that
either are not regularly found elsewhere in
central Appalachia or are scarce elsewhere
during spring and summer. These “northern”
species include snowshoe hare, but are mostly
wood warblers and other songbirds, rodents,
salamanders and the like—not game animals.

Several game species such as bear, grouse,
and deer are adapted to using at least the
edges of mature spruce stands but are not
necessarily attracted by them. Generally,
game habitat is improved when aspen, north-
ern hardwoods, or shrub cover replaces some
of the mature spruce. Accordingly, large
stands of red spruce should seldom be favored
over hardwood-spruce mixtures where the
objective is to improve habitat for game
animals except snowshoe hare. Black cherry,
beech, viburnums, and most other decidusus
plants are preferable to spruce.

Where deer, grouse, and the like are con-
sidered less important than the nongame
species that are more or less uniguely associ-
ated with the type, red spruce should be more
favored over shrubs and hardwood trees. In
general, nongame species and snowshoe hare
would benefit from more spruce, either in a
mosaic of small even-aged stands of several
age classes or in old-growth stands that in.
clude scattered openings and patches of mixed
spruce-hardwood growth.

The conditions to favor for game animals
except hares are those suggested for spruce
and hemlock in the northern hardwood dis-
cussion, namely, retention of the softwoods
along streams where spruce usually has a well
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developed understory. Elsewhere spruce can
he retained in small patches but scattered
single trees or small, isolated clumps of a few
spruce might better be replaced by hard-
woods or shrubs, Wind-exposed sites are par-
ticularly suitable for replacement of closed-
canopy spruce stands by shrubs mixed with
shrubby spruce and hardwood trees and her-
baceous cover.

Where spruce is managed for improvement
of deer and grouse habitat, even-aged man-
agement based on clearcutting narrow patches
of moderate size, say about 5 acres, may be
the best of the fimber management options.
Spruce regeneration can be controlled, if need
be, during the harvest cut or subsequent weed-
ings. Smaller and more numerous clearcuts
would be better for hares and the non-game
animals, nearly all of which have smaller home
ranges than the game animals. Patch cutting
in % 1o 1 acre patches can be used to furnish
interspersion, and may be preferable in spruce
stands that are somewhat uneven-aged at the
start.

7. FLOODPLAIN HARDWOODS

Description of the Ecosystem

This is a composite of pioneer to subclimax
forest types which can be described more
readily in landscape terms than by plant
species  composition. The ecosystem occurs
mostly in narrow bands or “oxbows” along
low-gradient streams, particularly the Ohio
River and the lower reaches of its tributaries.
Landferms within the bands or oxbows have
been categorized as water margin, backwater
pocket, bar, cutbank, floodplain proper, and
floadplain depression (Lindsey et al. 1961 J.

Soils supporting floodplain hardwoods gen-
erally are finer textured, wetter, more fertile,
higher in organic content, and more variable
within small areas than upland forest soils.
The better-drained soils have mostly been
cleared for agricultural and other uses. Flood-
plain  hardwoods grow mostly on poorly
drained soils such as the Atkins, Lindside,
Melvin, and Senecaville series (Ellyson, Forn.-
ner. and Kunkle 1970; Keith O. Schmude,
personal communication),
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Plant succession may be more variable in
bottomland types than in most upland types,
due to flooding and other disturbances. But
the normal progression of stages is: annual
grass-forb, perennial grass-sedge, perennial
forb-sapling, sapling-woodland forb, to sub-
climax forests; i.e. river birch-sycamore, silver
maple-elm, or equivalent (Lindsey et al
1961,

The floodplain hardwoods group includes
three types defined by the Society of Amer-
ican Foresters (1967): river birch-sycamore
(81}; silver maple-American elm (62); and
cottonwood (63). In forest survey reports by
the US Forest Service, such types are com-
bined within the major forest type elm-ash-
maple.

Tree species as given by Core (1966) are:
Widespread: black willow, sycamore, Ameri-
can elm, sweet gum, silver maple, river birch,
red maple, boxelder, green ash, cottonwood,
shell-bark hickory; Local: Kentucky coffee-
tree, honey-locust, hackberry, paulonia, ca-
talpa, pin cak and several “white” oak species,
and others. On the higher, better drained
bottoms the highly-valuable black walnut is
often found.

Core (1966) lists the following shrubs and
woody vines as commonly found in the under-
story of this ecosystem: sandbar willow, silky
willow, grapes, trumpet vine, Virginia creeper,
poison ivy, alder, ninebark, meadowsweet,
winterberry, bladdernut, wahoo, kinnikinnick,
buttonbush, black elderberry, greenbriers,
blackberries, swamp rose, bittersweet, moon-
seed, virgin’s bower, and others.

Evaluation and Discussion
Timber—Floodplain hardwoods are sub-
stantially less important for commercial tim-
ber production than the other hardwood types
in central Appalachia. However, locally they
are a source of both pulpwood and sawlogs.
Timber growth is rapid and some of the
species—among which are cottonwood, syca-
more and silver maple-—are quite valuable.
In many situations, the ecosystem—in most
instances forming only a ribbon along the
streams—is not large enough to be managed
as a unit but is best handled as part of the
contiguous forest ecosystem lying above it.



However, in the larger river valleys, stands
are often large enough to justily applying a
separate management system.

The key species in this fype-—cottonwood
and sycamore—are highly intolerant and can
he reproduced only by clearcutfing. However,
the vegetative response on cuf-over sites ig
heavy to Johnson grass, other weeds, brush,
and box elder. In the absence of early inter-
mediate treatments, the lush growth of un-
desirable plants often prevents the establish-
ment of a good stand of timber. So while
clearcutting is called for, so is early precom-
mercial work if intensive foresiry is to be
practiced. Tn general, the feeling is that the
larger the clearcut, the more the profits from
the operation.

In areas where forestry will be practiced
in the future, it is probable that the ezperi-
ence and research developed in the floodplains
to the south has real pertinence, and some
foresters strongly recommend clearcutting,
site preparation, planting cottonwood, and
some cultivation, as is practiced in southern
bottomlands. A little planting has been done,
mostly silver maple, cottonwood, and syca-
more, but this is not a prevalent practice.

It is a consensus among foresters in the
area that selection cutting is Impractical
However, perhaps in woodlots the system
could be justified—with very light cutting to
prevent the establishment of a brushy under-
story.

Insufficient information on growth rates and
other characteristics of these stands prevents
the definition of even-aged relationships in
terms of tree size and stand age (table §).
For the same reason, it was not possible to
present tree-size data for alternate choices
in the selection system.

Growing black walnut with intensive cul-
ture is a possibility for the higher, better
drained bottoms.

Many, if not most, floodplain hardwood
stands are used for livestock grazing—a prac-
tice that conflicts with some other uses.

Much of this land is so valuable for farm-
ing, particularly growing corn, that land clear-
ing is @ continuous threat to the growing of
wood crops.

Water—This ecosystem is the most water-

productive in the region, the only one where
ground water is both common and easily
accessible. Water tables are close to the land
surface along streams, at the mouths of coves,
and at the base of slopes. Floodplains are
high-value sites for recrestion and wildlife,
50 plans to manage these areas intensively
for water must be conditioned by other re-
source needs. But if water need is paramount,
then forest cutting should provide high vields,
although studies on which this claim is based
were done in the American west. In addition,
proximity to cities and farms assures trans.
port at minimum cost of water so produced.

There are, however, serious hazards fo
guality in managing this ecosystem for water,
Tt is a floodplain formation on which periodic
overflow is commonplace. Roads inevitably
will alter the natural drainage and expose
some soils fo erosion. Muddy ditch water also
is inevitable and has no place to drain except
into streams. High recreation use contributes
all sorts of pollutants, also with no place to
drain except into streams. In addition, eroded
soil and other pollutants of upstream origin
are carried into the floodplain. Sensible reg-
ulation of all uses (e.g., zoning, policing, and
control of access) probably provides the best
water resource protection.

Visual Appeal.—Floodplain hardwoods, by
their association with stream bottoms, have
the highest potfential for socially-oriented
forest uses of any of the central Appalachian
ecosystems.

The ecosystem is usually associated with
farming activities, urbanization, and trans-
portation routes. The characteristic land.
scape, therefore, has been strongly influenced
by man’s activity. Because of this landscape
variability, the negative visual impact of
clearcutting is not as great as in more steep
terrain, or where continuous forest cover
forms the major landscape character.

Selection cutting would have little impact
on visual appeal in most situations. As with
other ecosystems, “no commercial cutfing”
etther has no effect or can be used to enhance
visual appeal! through judicious selective cut-
ting.

Wildlife—~This ecosystem and the adiacent
woodlands were once the most productive of
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all wildlife habitats. Now, the remnants of
floodplain hardwoods are regionally unimpoy-
tant in wildlife production, but locally their
value is high and is subject to changing ap-
praisals as public concern for environmental
quality grows.

Floodplain hardwood sites are suited for
more wildlife species than any other type.
Floodplains accommodate most upland species
plus wetlands-associated animals such as wad-
ing and shore birds, ducks, several furbearers,
and frogs. But the shape, size, and ownership
pattern among flcodplain hardwood stands
imply that many are as well or better suited
to management for trapping and non-con-
sumptive uses of wildlife as for hunting.

Choices among tree species to be favored
for wildlife are usually narrow, due to micro-
site conditions. Generally, the oaks, hickories,
hackberry and other hard-mast producers
should be favored on better drained sites.
Most of the other species have moderate
value for wildlife but cottonwood and syca-
more may be the least useful,

The stand conditions most favorable to
variety among wildlife species include mix-
tures of many different tree species, scattered
openings in the overstory, and a well-devel-
oped midstory and understory. Openings
made near streams or trails may be appro-
priate for nesting habitat of songbirds, berry
production, and so on.

Stands should include trees suitable for
tree denning or nesting species such as
squirrels, raccoons, owls, wood ducks, and
hooded mergansers. Livestock foraging gener-
ally should not be permitted, except where
the understory is too dense for some desirable
habitat condition such as the openness pre-
ferred by woodcock.

Most stands arve too small or narrow for
conventional timber management practices.
Where there is a need to open up the canopy
to favor the understory or to release the more
desirable species of trees, such as oaks or
hickories, girdling or selective removal of in-
dividua! stems can be used.

In larger stands, clearcutting of small
patches may be used to diversify wildlife
habitat, particularly where sycamore or cot-
tonwood predominate.
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Application Examples

The following examples illustrate how the
information in this report can be used as ap
aid to evaluating forest management alterna.
tives for specific situations. Theoretical situg.
tions were set up within specified ecosystems
with indicated priovities among the four re-
sources: timber, water, visual appeal, and
wildlife.

1t should be emphasized that the material
contained in thig report is intended to serve
only as a guide. Actual decisions can only be
made by owners or managers who specify
their own sets of objectives.

Case 1. Appalachion Mixed Hardwoods.
Excellent site.—This is a large back-country
hollow, not readily visible to the travelling
public. The owner’s first objective is timber
production, but he has considerable side in-
terest in improving deer habitat, The only
watershed consideration is protection of water
quality. The importance of visual appeal is
minimal; sight-seers don’t get into the area,
and recreation is not an important manage-
ment concern.

From the standpeint of the two manage-
ment objectives—timber and deer habitat—
even-aged management with clearcutting pro-
duces better effects than any other forest
practice (table 4). While the optimum size
clearcut unit for deer habitat is 5 acres, the
optimum sized clearcut unit for timber pro-
duction is 25 acres or more. The manager has
narrowed his alternatives and must identify
the tradeoff values between his two objectives
—timber and deer habitat.

Based on the above considerations, the
decision is made tc practice even-aged man-
agement with clearcut units ranging between
3 and 25 acres. Rotation ages will be short
{about 65 years) to favor both timber returns
and deer habitat.

Where markets permit, periodic thinnings
from below will be made. On occasion it may
be necessary to reduce the tolerant under-
story before clearcutting to provide oppor-
tunity for post-harvest development of the
desirable intolerants.

Design, construction, and after-logging care



of the logging road system will follow estab-
lished guidelines o minimize damage 1o watler
quality.

Case 1. Oak ecosystem. Fuair site—~This
area covers a long south slope, and a large
part of it is visible from a heavily-travelled
highway. Both game management—Iargely
for squirrels and turkeys—and visual appeal
are important owner objectives. Timber pro-
duction also is important, but to a lesser
extent. No need exists for increased water
vield, but it is important fo protect wafer
quality.

To maintain the mast-producing oak, even-
aged management is necessary, but to provide
the best habitat conditions for squirrels and
turkeys (interior species), clearcut openings
should be kept small (table 3}. Another rea-
son for keeping clearcut openings small is to
guard against adverse visual impact on the
highway users. But the efficient production
of timber is penalized when opening size is
limited to less than 5 acres. The length of
rotation also affects the desirability of the
practice: longer rotations with larger trees
will enhance visual appeal and produce better
conditions (more mast) for squirrels and tur-
key, but they lower rates of return from
timber.

Balancing the diverse pressures, the owner
decides to practice even-aged management
with 5-acre clearcuts on a rotation of 115
vears. This plan favors conditions for squirrels
and turkey, is fair from the standpoint of
visual impact and gives a low return from
sturnpage (table 3).

Within the framework of this plan, other
practices can be implemented to enhance or
protect desired resource values. If markets
permit periodic thinning, mast production and
possibly stumpage returns can be increased.
Den trees can be left for squirrels. Road pat-
terns and clearcut units can be laid out to
minimize their impact on visual appeal. And
the use of erosion control measures on the
logging road system will protect water quality.

Case I11. Red Spruce. Fair site.—The forest
property is in the high country and is made up
of middle-aged, mixed spruce and serubby
hardwoods. It is readily accessible and heavily
used for hiking and camping. Moreover, the

avea is a favorite place for bird watchers who
find here many species of warblers. Streams
provide fishing for stocked trout.

The owner’s major management objectives
are (o enhance visual appeal and wiidlife
values. Timber production is not important.

Based on his use priorities, the manager
decides to apply the forest practice “no com-
mercial cutting” {table 8). Although small
clearcut units would be of some value in pro-
ducing wildlife habitat, the owner feels that
these gains in wildlife production would be
more than offset by resulting deterioration of
visual appeal. The practice adopted does not
preciude all cutting. Trees will be removed
for trails, scenic vistas, and improved acecess,
as well as to reduce hazards and release par-
ticularly attractive vegetation specimens,
Erosion-reducing measures will be carried out
in access trails and roads to maintain water
quality.

As the stand matures {120+ vears old} un-
der the “no commercial cutting” management
practice, it may be necessary fo conduct
limited timber harvesting—accompanied by
cultural measures o favor spruce—to perpetu-
ate the spruce ecosystem.
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Appendix

From data in forest survey files of the Northeastern Forest
Experiment Station and in USDA Forest Service Resource Bul-
letins NE-9, Kentucky (1968); NE-7, Maryland (1967); NE-
14, Ohio Hill Country (1969); NE-8, Pennsylvania (1968);

TIMBER-RELATED RESOURCES
OF CENTRAL APPALACHIA

SE-8, Virginia (1966); and NE-2, West Virginia (1964).

Table 10.—Area in Ceniral Appalachia, by lond classes and states

[Thousands of acres)

Forest land area

State and Total Nonforest
survey unit land area land area Total Non- .
commercial Commercial
KENTUCKY
No. Cumberland 24941 624.7 1,869.4 116 1,857.8
Eastern 21357 317.2 1,818.5 230 1,795.5
So. Cumberland 2,774.4 553.8 2,220.6 19.9 2.200.7
State total 7,404.2 1,495.7 5,908.5 54.5 5,854.0
MARYLAND
Garrett Co. 4937 1315 252.2 2.3 289.9
OHIO
East-central 3.417.7 1,830.0 1,687.7 208 1,566.9
Southeastern 2,074.2 7927 1,281.5 8.8 1,2727
Southcentral, part 2,349.1 1,053.8 1,295.3 2.6 1,2927
State total . 7.641.0 36765 4,164.5 32.2 4,132.3
PENNSYIVANIA
Western, part 4,013.3 2,138.5 1,8748 271 1,847.7
Southwestern, part 1,647.0 602.5 1,044.5 12.3 1,0322
State total 5,660.3 2,741.0 2,919.3 394 2.879.9
VIRGINIA
S. Mountain, part 1,304.5 385.9 1,008.6 18.0 989.6
WEST VIRGINIA
Northwestern 4,454.0 1,364.0 3,080.0 6.0 3,084.0
Southern, part 4,723.9 739.2 39847 11.3 3,973.4
Northeastern, part 3,096.3 937.0 2,159, 29.3 2,130.0
State total . 12,274.2 3,040.2 9,2340 46.6 93,1874
Regional total 34,9979 11,470.8 23,527.1 194.0 23,333.1
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Table 11.~—Area of commercial forest land in ceniral Appalachia, by ownership classes and states

{Thousands of acres]

Public Private
State and WmlG;éional Foreét 77777 B ] . T Total
survey unit tovest Other  industry Farmer Miscellaneous o
KENTUCKY
No. Cumberland 109.2 0.8 5.2 1,246.3 496.3 1.857.8
Eastern 1.0 39.5 858 613.8 1,055.4 1.795.5
So. Cumberland 306.0 19.4 61.4 1.454.8 359.1 2.200.7
State total 416.2 59.7 1524 3,314.9 1,910.8 5.854.0
MARYLAND
Garrett Co. - 76.0 Q) 74.6 139.3 289.9
OHIO
Kast-central 4.3 32.2 12.1 587.6 930.7 1,566.9
Southeastern 59.0 455 44.9 514.9 608.4 1,272.7
Southeentral, part 49.0 112.2 58.2 457.2 616.1 1,292.7
State total 112.3 189.9 115.2 1,559.7 2,155.2 4,132.3
PENNSYLVANIA
Western, part e 48.2 2.9 541.2 1,255.4 1,847.7
Southwestern, part — 122.8 18.7 296.4 594.3 1,032.2
State total — 171.0 21.8 837.6 1,849.7 2,879.9
VIRGINIA
5. Mountain, part 44.8 13.7 136.5 229.1 565.5 989.6
WEST VIRGINIA
Northwestern - 45.0 77.0 1,124.0 1,838.0 3,084.0
Southern, part 119.5 43.0 168.7 5479 3,094.3 3,973.4
Northeastern, part 314.7 211 149.8 609.5 1,034.9 2,130.0
State total 434.2 109.1 395.5 2,281.4 5,967.2 9,1874
Regional total 1,007.5 619.4 821.2 8,9297.3 12,5687.7 23,335.1

*Combined with miscellaneous private to avoid disclosing individual industry ownership.
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Table 12.—Area of commercial forest land in central Appalachia, by stand-size dlosses and states

{Thousands of acres]

— Seedling  nyrerocle
State and Sawtimber Poletimber sapling N‘)zizoa?‘m Total
survey unit stands stands stands T T
KENTUCKY
No. Cumberland 8475 503.9 505.5 0.9 1,8"7.?
Eastern 1,074.8 256.8 459.3 46 1,795.5
So. Cumberland 1,141.6 508.7 534.4 16.0 22007
State total 3,063, 1.269.4 1,490.2 215 5854 0
MARYLAND
Garrett Co. 217 1156 46.1 6.5 2829
OHIO
East-central 367.3 1795 966.8 53.3 15669
Southeastern, part 3972 1536 680.7 41.2 1,272.7
Southcentral, part 420.1 1917 6614 19.5 1,282.9
State total 1,184.6 524.8 2,308.9 114.0 4,132.3
PENNSYLVANIA
Western, part 926.7 322.0 4840 1150 1,847.7
Southwestern, part 524.6 287.9 190.9 288 1,032.2
State total 1,451.3 609.9 674.9 1438 2:879.9
VIRGINIA
S. Mountain, parts 323.6 368.9 291.1 6.0 989.6
WEST VIRGINIA
Northwestern 143890 713.0 750.0 182.0 3,084.0
Southern, part 2,023.7 1,096.5 853.2 —_ 39734
Northeastern, part 1,027.6 626.4 445.5 305 2130.0
State total 4,490.3 24359 2,048.7 2125 91874
Regional total 10,6354 53245 6,8689 504.3 233331

=Estimates are based on the statewide percentages since county and unit data were not available.

41



suolygurld eonids uf afeaIoe [[RWS B SOPNOUTe

reee'es £916 L18Z'e L'800°G L7358 869671 6'880°T V886 L08 6'8G¢ 1810} Teuotdoyy
7816 - LI8LT 8¥29 8'I1L ¥'800°9 g6 L'e8y L0z 0'e9 1e30} sjerg
00ET'Z - gerg 0’68 96y 88387 (A1 4901 691 89 jred .:E«.mwmxﬁoz
Vel6 e - G69L 89€7 &ye @mwbww T'Le qLL 8¢ [ Hed ‘ursyinog
0¥80'E - '66F 0'66¢ oyl 0'916'L o'zy 0665 - 0'S1 WI8ISIMUYIION]
VINIDHIA ILSAM
9’686 o ¢'8e g1 - 1'689 1'glg 9oy - L1t jred ‘urepunopy ‘g
VINIDHIA
668G 7 VoF §'I8% 128 8908 90801 'L &'88 - #6071 18301 ayery
8801 gqq 2188 L6 6'8Y 9'869 T4 6%l - €E8E yed ‘urasemyinog
LIyeT 680% €098 8'8%F 6.8 0'6¢¢ - £el - G998 3ed ‘urajsop
VINVATASNNAL
£eeTY 819 699 8TLL [ %74 S9e1'g L'8LC €891 - 1'1g 1830} a1y
L5661 LG S8yl L6891 99 189/, 116 966 — gL Hed ‘renusoynog
b.mpmw 60 T L6T ¥6rl [a41 a8GL L'bL 0'Le - Te Wlalsesyinog
69961 £'68 £'80¢ LSy i 4 4009 6¢11 411 - gLe [BIjU0-1se
OIHO
6'68¢ - 002 [ - 6L A48 - - £¢g 0 pLaIeD)
(ONVTIAYVIA
_ Ovesg - L6l 18 - 0'8Z8'y (444 L'38g - - e} ajerg
h.ocNMm — 4% Lyg - 19297 6'L8¢8 8'¢E1 - - puepsqumy og
§'96L 1 - €701 gL - ¥019°1 1'ey ¥og — o ALIaysesy
824981 — asy T'¢e - ¢IPS'T &19t 966 - - puBplaquEIny "opN
AMININTA
B y . POOM awud -
mﬂww.u wodsy -mWwwap -ucyjan wms Kroyory aurd BIUIFITA oonud aurd jumn £oAans
‘el -aydey .MMM “HBO O HeO “FEe[lIoys s 1M pue ayetg
- “Uag

$BYDIS pup $3dA] gsai0) Aq

[sazoe jo spuesnoyy ]

"piydo[pddy (DU Ul pupy jsaiog jpiIsWICD 4o pay—g| BjqD]

42



