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We examined browsing patterns of white-tailed deer (Odocoileus virginianus) on a site in the central Appalachians that experienced
a substantial (>50%) reduction in deer population density and an increase in the amount of timber harvest since 2001. We sampled
woody browse in and immediately adjacent to 12 clearcuts ranging in age from 0–5 years postharvest in summer 2007. Clearcutinterior areas had higher woody browse abundance and browsing rates than clearcut-edge or mature forest areas. Woody browse
abundance was slightly higher within individual clearcuts than in 2001 at higher population densities and lower timber harvest
rates. Overall browsing rates declined from approximately 17% in 2001 to less than 5% during our study, suggesting that the
combination of deer population control, and increasing the amount of timber harvest across the landscape can reduce herbivory
to levels that may not impede growth and survival of forest vegetation.

1. Introduction
Browsing by white-tailed deer (Odocoileus virginianus) has
many well-documented ecological impacts in hardwood
forest communities [1–3]. Intensive browsing can reduce
understory forb growth rates, ground cover, and species
diversity [4–7]. Likewise, woody plant diversity, growth rates,
and density can be reduced by white-tailed deer browsing
in forested areas [3, 8, 9]. In an examination of whitetailed deer and forest community structure, Stromayer and
Warren [10] concluded that excessive deer herbivory was
creating alternate steady state forests in many areas of
the eastern United States. Herbivory by high density deer
populations can even lead to the complete removal of
plant species from forest communities that are selectively
browsed [11, 12]. Moreover, the resulting eﬀects of deer
herbivory on vegetative structure also can negatively aﬀect

other forest wildlife. For example, ground-nesting songbird
abundance can be reduced due to decreased density and
abundance of understory vegetation [13]. McShea et al.
[14] observed that Kentucky warbler (Oporornis formosus)
habitat selection shifted and breeding territory establishment
decreased where white-tailed deer herbivory was high. In
British Columbia, areas protected from Sitka black-tailed
deer (O. hemionus sitkensis) browsing had higher densities
of breeding songbirds, higher insect abundance, and greater
insect species diversity than areas with a history of deer
browsing [15, 16].
Several previous studies have attempted to identify
population density thresholds beyond which white-tailed
deer herbivory negatively aﬀects forest communities. In a
10-year study of herbivory in northern hardwood forests of
Pennsylvania, Horsley et al. [3] found that white-tailed deer
densities exceeding 8/km2 were high enough to negatively
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impact forest vegetation and aﬀect successional dynamics
and suggested that high historical densities (12–23/km2 )
led to vegetation communities with low species diversity.
Likewise, deCalesta [2] found a density threshold between
7.9/km2 and 14.9/km2 above which richness and abundance
of woody plant species were substantially reduced. However,
such studies have typically occurred in relatively small
enclosures and have not examined herbivory patterns of
free-ranging white-tailed deer populations. The browsing
patterns observed in such small-scale and highly controlled
studies may not be representative of patterns exhibited
in free-ranging populations, where resource competition
and availability could vary substantially. Additionally, these
studies could not assess the potential eﬀects of landscapelevel changes in habitat structure or resource distribution,
owing to their small spatial scale. Marquis et al. [17]
suggested that increases in the amount of timber harvest
across the landscape can buﬀer the impacts of herbivory from
abundant white-tailed deer populations, but such eﬀects
are diﬃcult to assess in small-scale studies conducted in
enclosures such as those of deCalesta [2] and Horsley et al.
[3].
In areas where white-tailed deer are considered overabundant a common management objective is to reduce
population densities to minimize negative eﬀects of herbivory on forest plant communities or other ecosystem
components [4]. However, very little information exists on
the browsing patterns of free-ranging white-tailed deer herds
at low population densities (e.g., <5/km2 ). In the eastern
United States, most contemporary studies assessing browsing
patterns of free-ranging white-tailed deer have occurred in
areas where deer population densities exceed the thresholds
beyond which herbivory can limit the growth of forest vegetation [2, 3, 18, 19]. These studies have also failed to account
for changes in landscape and habitat structure that might
be expected to occur in areas with sustained timber harvest.
To date, no studies have provided comparative information
on browsing rates of free-ranging populations in response to
density reduction or changes in the amount of timber harvest
across the landscape. Alverson et al. [4] suggested that deer
densities <4/km2 are necessary to maintain plant diversity in
northern hardwood or mixed-forest systems. However, they
acknowledge that there is limited empirical support for this
argument and that research on such populations is necessary
to determine if or where thresholds of deer density exist with
respect to browsing rates. Understanding browsing patterns
of free-ranging white-tailed deer herds at varying population
densities, particularly at low densities, is thus critical for
eﬀective forest management [18, 20, 21]. Our objective was
to examine the availability and use of woody browse species
in and adjacent to regenerating clearcuts (0–5 years post
harvest) in an area that recently experienced a substantial
decline in white-tailed deer densities and a concomitant
increase in the amount of timber harvest. We hypothesized
that, because either a reduction in population density or
an increase in the amount of early successional area would
lead to decreased browsing pressure, the combination of
the two would result in substantially lower browsing rates
than previously found on our study site when population
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densities were approximately three times higher and the
amount of early successional area across the landscape was
lower.

2. Materials and Methods
2.1. Study Area. We examined browse use and availability on
the MeadWestvaco Wildlife and Ecosystem Research Forest
(MWERF) in central Randolph County, West Virginia during
the summer of 2007. The 3,260-ha MWERF occurs in the
Unglaciated Allegheny Mountain and Plateau physiographic
province [22] and ranges in elevation from approximately
700 to 1200 meters. The MWERF is characterized by steep
slopes, broad ridge-tops and narrow valleys with small, highgradient headwater streams. Average annual precipitation on
the site ranges from 170 to 190 cm with an average snowfall
>300 cm/year. The MWERF was originally harvested in the
early 1900’s and is comprised primarily of second-growth
northern hardwood forests [23]. Forest communities of
the MWERF were dominated by red maple (Acer rubrum),
sugar maple (Acer saccharum), yellow-poplar (Liriodendron tulipifera), and black cherry (Prunus serotina). Other
common associates included northern red oak (Quercus
rubra), yellow birch (Betula allegheniensis), American beech
(Fagus grandifolia), Fraser magnolia (Magnolia fraseri), and
American basswood (Tilia americana). Highest elevations
contained red spruce (Picea rubens) and eastern hemlock
(Tsuga canadensis) communities. Throughout much of the
area, the understory is dominated by greenbrier (Smilax
spp.) and mountain laurel (Kalmia latifolia), with dense
rosebay rhododendron (Rhododendron maximum) prevalent
along riparian areas. Since 2000, more than 500 ha of
forest have been harvested on the MWERF, with 75%
using clearcutting for harvest and regeneration, and the
remaining 25% in deferment and marked-selection harvests.
Even-aged harvests have averaged 15 ha in size since the
mid-1990’s.
2.2. Changes in Population Density and Landscape Structure.
We used a distance sampling approach to estimate whitetailed deer population densities on the MWERF [24]. We
conducted four population surveys between October 2005
and October 2007 along a predetermined 35 km survey
route that provided adequate spatial coverage of the study
site. Population density estimates from individual surveys
ranged from 1.2/km2 (95% CI 0.4–4.1) to 2.6/km2 (95%
CI 1.1–5.7). Similar methods were used during four surveys
conducted between August 2000 and May 2001 [25]. Density
estimates from these previous surveys ranged from 8.3/km2
(95% CI 6.8–10.0) to 10.7/km2 (95% CI 8.2–13.8) [25],
representing a decrease in population density of >50%. This
decrease in population density is primarily the result of
research activities, which led to the removal of 100 animals
between 2002 and the time of our study ([26] S. Crimmins unpublished data). Additionally, increases in predator
populations throughout the region may have limited deer
recruitment, as both coyotes (Canis latrans) and black bears
(Ursus americanus) are known to prey upon deer neonates
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in the region [27]. This combination of factors appears
to have caused substantial declines in population density
observed between 2001 and the time of our study and
provided a unique opportunity to assess the potential eﬀects
of population decline on herbivory patterns in a retrospective
manner. A study of herbivory patterns on the MWERF also
was conducted in 2001 [19], providing comparative data for
browsing rates at high population densities. Additionally,
approximately 7% of the study site comprised clearcuts 0–
5 years postharvest in 2001, which increased to >12% at the
time of our study. Herbivory studies conducted between 2002
and 2004 provide additional comparative data on browsing
rates [26, 28].
2.3. Data Collection. We selected 12 clearcuts ranging in
age from 0–5 years post-harvest to examine availability and
use of woody browse by white-tailed deer in summer 2007.
Clearcuts were randomly selected from across the study area.
We defined age classes based on the number of complete
growing seasons (years) since harvest [19]. Using methods
similar to those from other studies of white-tailed deer
herbivory in the region [18, 19], we systematically established
15 pairs of 0.5-m2 plots at 50-m intervals, with one plot
from each pair placed within the interior of each clearcut
and the other plot from each pair placed in the adjacent
mature forest. Both plots were placed 20-m from the clearcut
edge. Using a random starting point along the clearcut
edge, this design provided adequate coverage of the clearcuts
and surrounding mature forest. To examine diﬀerences in
browse use and availability between the clearcut edge and
interior, we established an additional plot between each
pair of clearcut interior and mature forest plots 5-m into
the clearcut. Thus, for each clearcut we measured woody
browse abundance and use in 45 plots (15 clearcut interior,
15 clearcut edge, 15 mature forest). Within each plot, we
identified all woody species and quantified the number of
woody twig tips available for browsing (i.e., <1.5 m from
the ground) by species group following Ford et al. [18]. We
calculated percent of available twigs browsed (PATB), relative
abundance (RA), and relative use (RU) for each species
following Strole and Anderson [29] as PATB = (number of
twigs browsed for a species/number of twigs available for
a species) ∗ 100, RA = (number of twigs available for a
species/number of twigs available for all species) ∗ 100, and
RU = (number of twigs browsed for a species/total number
of twigs browsed for all species) ∗ 100.
2.4. Statistical Analyses. We compared total woody browse
abundance among plot types (i.e., clearcut interior, clearcut
edge, mature forest) using analysis of variance (ANOVA).
Our ANOVA model included plot type (n = 3) as a treatment
eﬀect. We used Tukey’s honestly significant diﬀerence (HSD)
as a multiple range test for post-hoc comparisons [30].
We compared PATB among plot types for each species
and across all species using pairwise chi-square tests with
a Bonferroni correction to maintain experimentwise error
rates [31]. We determined browsing selection for individual
species across plot types using chi-square tests between the
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binomial probabilities of relative use and relative abundance
for each species [30]. We assigned species as browsed
at rates greater than, less than, or equal to available if
relative use values were higher, lower, or statistically equal to
relative abundance values. All statistical tests were conducted
using SAS (Statistical Analysis Systems Institute, 2001) with
α = 0.10.
2.5. Comparison to Previous Studies. We examined changes in
woody browse abundance and use relative to deer population
density and timber harvest rates by comparing our results
to data collected in 2001 prior to population decline or
increasing timber harvest [19]. These data included plot level
estimates of woody browse abundance and PATB for both
mature forest and clearcut interior plots collected at known
population densities [19, 25].

3. Results
3.1. Browse Abundance. Total woody browse abundance for
all species diﬀered by plot type (F = 63.31, P < .001)
with mature forest plots producing less woody browse
than clearcut interior or clearcut edge plots and clearcut
interior plots producing the most among the three plot types
(Table 1). Most species or species groups were least abundant
in mature forest plots with the exception of striped maple
(Acer pennsylvanicum, F = 33.48, P < .001), sugar maple
(F = 17.84, P < .001), red maple (F = 17.87, P < .001), and
American beech (F = 4.55, P = .011). Of the 15 species and
species groups recorded, only greenbrier (F = 1.74, P = .176),
blackgum (Nyssa sylvatica, F = 1.73, P = .178), and eastern
hemlock (F = 0.45, P = .64) did not diﬀer in abundance
among plot types.
3.2. Browse Use and Selection. Percent of available twigs
browsed (PATB) was similar between clearcut-interior and
mature-forest plots (P = .388) but was significantly
higher (P < .001) in clearcut-edge plots than in either
mature-forest or clearcut-interior plots (Table 1). Browsing
rates of individual species varied substantially among plot
types (Table 1). With the exception of yellow-poplar, sugar
maple, and red maple, all species and species groups had
highest PATB values in clearcut-edge or mature-forest plots
(Table 1). Of the 15 species and species groups, 5 were
browsed at rates equal to their availability when pooled
across plot types (Table 2). Blackberry (Rubus spp., P < .001),
yellow birch (P < .001), pin cherry (Prunus pennsylvanica,
P < .001), sassafras (Sassafras albidum, P < .001), American
beech (P = .026) and blackgum (P = .034) were browsed
at rates higher than their respective availabilities. Greenbrier
(P < .001), yellow-poplar (P < .001), and striped maple
(P = .013) were browsed at rates lower than their respective
availabilities. There was moderate evidence to suggest that
the “other” species group was also browsed at a rate lower
than its availability (P = .071).
3.3. Changes in Browse Abundance and Use. Our estimates of
browse abundance were moderately higher than previously
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Table 1: Mean (SE) availability and use of woody browse species in clearcut interior, clearcut edge, and mature forest plots on the
MeadWestvaco Wildlife and Ecosystem Research Forest, Randolph County, West Virginia during summer 2007.
Clearcut interiora
Species
Blackberry (Rubus spp.)
Birch (Betula spp.)
Black cherry (Prunus serotina)
Greenbrier (Smilax spp.)
Yellow-poplar (Liriodendron tulipifera)
Pin cherry (Prunus pennsylvanica)
Otherd
Oak (Quercus spp.)
Striped maple (Acer pennsylvanicum)
Sassafras (Sassafras albidum)
American beech (Fagus grandifolia)
Red maple (Acer rubrum)
Sugar maple (Acer saccharum)
Blackgum (Nyssa sylvatica)
Eastern hemlock (Tsuga canadensis)
All species

Availableb
(twigs/0.5 m2 )
22.04 (2.24) A
6.81 (1.04) A
4.12 (0.81) A
3.77 (0.85) A
2.77 (0.43) A
2.33 (0.56) A
1.87 (0.46) A
1.75 (0.45) A
1.43 (0.37) A
0.87 (0.25) A
0.77 (0.30) AB
0.63 (0.11)A
0.56 (0.12)A
0.27 (0.15) A
0.16 (0.11) A
50.16 (2.51) A

Clearcut edgea

Usec
(PATB)
4.18 a
4.57 a
3.51 a
0.89 a
0.40 a
6.90 a
0.59 a
4.13 a
3.10 a
14.01 a
0.00 a
13.23 a
12.87 a
4.17 a
0.00 a
3.99 a

Availableb
(twigs/0.5 m2 )
12.56 (1.51) B
5.20 (0.91) A
1.69 (0.45) B
5.74 (0.75) A
0.76 (0.17) B
1.66 (0.53) A
0.59 (0.14) B
0.48 (0.26) B
1.06 (0.52) A
0.51 (0.28) AB
0.11 (0.06) A
0.68 (0.16)A
0.51 (0.15)A
0.05 (0.03) A
0.35 (0.21) A
31.95 (1.81) B

Mature foresta

Usec
(PATB)
6.80 b
8.33 b
4.93 a
1.45 ab
0.00 a
7.72 a
4.67 ab
0.00 a
1.58 b
4.40 b
5.00 b
6.56 b
6.52 b
22.22 ab
7.94 a
5.55 b

Availableb
(twigs/0.5 m2 )
0.11(0.07) C
0.44 (0.13) B
0.25 (0.10) B
5.53 (0.96) A
0.28 (0.11) B
0.09 (0.06) B
1.34 (0.44) AB
0.17 (0.08) B
2.84 (1.10) B
0.08 (0.06) B
1.34 (0.40) B
3.26 (0.59)B
2.73 (0.48)B
0.08 (0.04) A
0.16 (0.16) A
18.93 (1.44) C

Usec
(PATB)
0.00 ab
10.00 b
0.00 b
1.65 b
0.00 a
0.00 b
5.39 b
12.90 b
0.05 c
28.57 a
10.74 b
3.24 c
3.26 c
21.43 b
0.00 a
3.32 a

an

= 180 plots in each type.
Available means in the same row followed by the same upper case letter were statistically similar (P > .10).
c
Use percentages (PATB) in the same row followed by the same lower case letter were statistically similar (P > .10)
d
Includes cucumbertree (Magnolia acuminata), American basswood (Tilia americana), mountain magnolia (Magnolia fraseri), witch-hazel (Hamamelis
virginiana), red spruce (Picea rubens), and wild grape (Vitis spp.)
b

Table 2: Percent of available twigs browsed (PATB), relative abundance (RA), relative use (RU), and white-tailed deer selection for woody
browse species on the MeadWestvaco Wildlife and Ecosystem Research Forest, Randolph County, West Virginia during summer 2007.
Species
Blackberry (Rubus spp.)
Birch (Betula spp.)
Pin cherry (Prunus pennsylvanica)
Sassafras (Sassafras albidum)
American Beech (Fagus grandifolia)
Blackgum (Nyssa sylvatica)
Sugar maple (Acer saccharum)
Red maple (Acer rubrum)
Oak (Quercus spp.)
Eastern Hemlock (Tsuga canadensis)
Black cherry (Prunus serotina)
Greenbrier (Smilax spp.)
Yellow-poplar (Liriodendron tulipifera)
Striped maple (Acer pennsylvanicum)
Other
a

PATB
5.12
6.33
7.07
11.45
6.73
9.86
5.12
5.11
3.94
4.13
3.76
1.39
0.29
1.46
2.92

RA
34.37
12.33
4.04
1.44
2.20
0.39
3.76
4.52
2.38
0.67
5.99
15.08
3.77
5.28
3.77

RU
40.40
17.93
6.57
3.79
3.40
0.88
5.30
4.42
2.15
0.63
5.18
4.80
0.25
1.77
2.53

Usea
Greater
Greater
Greater
Greater
Greater
Greater
Equal
Equal
Equal
Equal
Equal
Less
Less
Less
Less

Indicates RU values were significantly greater than, less than, or equal to RA values

reported in 2001 in both clearcut interior (50 twigs/0.5 m2
versus 45 twigs/0.5 m2 ) and mature forest (18.9 twigs/0.5 m2
versus 10.2 twigs/0.5 m2 ) plots, although we could not
conduct formal statistical tests of these diﬀerences (see [19,
Table 1]).

Our observed PATB rates were substantially lower
than previously reported in both clearcut interior (3.99%
versus 15.5%) and mature forest (3.32% versus 20.5%)
plots (see [19, Table 1]). Our overall observed PATB
across all plot types was 4.4%, decreasing from previous
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estimates of 17.8% [19]. Again, formal statistical tests
of these diﬀerences could not be conducted. This is
consistent with additional studies showing a decrease in
browsing rates from 2002 to 2004 during which deer were
actively removed from the population for research purposes
[26, 28].

4. Discussion
Previous studies of white-tailed deer browsing rates in the
southern Appalachians [18] and coastal plain of South
Carolina [21] documented overall summer browsing rates
(PATB) of approximately 5% in areas of moderate whitetailed deer densities (6–8/km2 ), similar to our overall
browsing rate of 4.4%. Both Ford et al. [18] and Castleberry
et al. [21] concluded that this level of browsing was
not high enough to impede growth or establishment of
forest vegetation. In contrast, Campbell et al. [19] reported
browsing rates in excess of 17% on the MWERF in 2001 when
white-tailed deer densities were estimated at 10/km2 [25]
and concluded that this level of browsing would likely alter
forest composition if it persisted. Miller et al. [28] reported
that browsing rates in regenerating clearcuts on the MWERF
decreased annually from 2001 to 2004 in part due to increases
in the abundance of woody browse across the landscape as a
result of increased timber harvest. This led Miller et al. [28]
to suggest that a threshold of suﬃcient browse abundance to
overcome herbivory may have been reached on the MWERF.
However, Miller et al. [28] did not account for decreases in
deer population density, which occurred concomitantly with
increases in the amount of timber harvest on the MWERF.
In a separate examination, Miller et al. [26] concluded that
decreases in browsing rates within a small portion of the
MWERF could be attributed to a small-scale experimental
reduction in deer population size but failed to account for
this across the entire study area. We observed slightly higher
densities of woody browse in clearcut interior and mature
forest plots than Campbell et al. [19], suggesting that the
reduction in browsing rates across our study site may have
led to increases in survival of young forest plants. However,
the small magnitude of change in woody browse abundance
(>10% increase) may be of little biological relevance. The
higher browsing rates we observed along clearcut edge plots
suggest that the eﬀect of reduced browsing rates may be most
prevalent within the interior of forest regeneration areas, and
that future timber harvest strategies should attempt to reduce
the amount of clearcut edge to insure limited browsing and
to maximize initial regeneration, particularly when coupled
with reduced deer population densities. However, previous
research suggests that the browsing rates we observed along
clearcut edges (5.55%) are unlikely to have a substantial
impact on the growth or survival of forest vegetation [2, 3,
18, 21].
Campbell et al. [19] suggested that low browsing rates of
American beech would lead to a larger overstory component
of this species and that high browsing rates of birch (B.
allegheniensis, B. lenta) would lead to its decreased abundance in future stands. Conversely, Miller et al. [28] observed
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low browsing rates of birch species and a subsequent increase
in its availability on the MWERF from 2001 to 2004,
suggesting that birch could become an important overstory
component in the future. We observed low browsing rates
for both American beech and birch species (<5%) but found
relatively little American beech in our clearcut interior plots,
indicating that future stands emanating from the forest
regeneration sites we examined may have lower abundance
of American beech than predicted by Campbell et al. [19]
or suggested by the findings of Miller et al. [28], with
the potential for a large birch component in future stands.
The predictions of Campbell et al. [19] were based on
the assumption that deer population density and browsing
rates would remain at high levels. Moreover, variation in
previous stand histories may have led to diﬀerences in initial
species composition between clearcuts that we sampled and
those sampled by Campbell et al. [19] and Miller et al.
[28]. In addition to these factors, our results may have
been slightly biased toward higher browsing rates because
most of the clearcuts that were available for sampling
during our study were on ridges or in higher elevation
areas of the study site, which has been shown to aﬀect
browsing rates on the MWERF [19]. However, this would
not aﬀect our overall finding of a decrease in browsing
rates. Variation in relay floristics or successional dynamics
as a result of historic timber harvest strategies, species
composition, or topographic location may have influenced
browsing rates across the study area, although the extent
of our sampling would likely mediate this eﬀect [32].
McGill et al. [33] found that deer herbivory reduced the
abundance of pin cherry (P. pennsylvanicus) seedlings on the
MWERF, whereas pin cherry was relatively abundant in our
plots despite being browsed in greater proportion than its
availability. This contrast is likely the result of decreases in
population density and increases in the amount of forest
regeneration areas that combined to increase the amount of
percapita browse available after the study of McGill et al.
[33].
Our findings suggest that population density and browse
abundance across the landscape can influence herbivory and
forest regeneration patterns. Although we cannot infer a
causal relationship between browsing rates and population
density or timber harvest rates, our examination of browse
use and abundance following substantial changes in deer
population density and timber harvest rates is one of
the few studies to attempt to explicitly link both factors
simultaneously to changes in herbivory. We found that
browsing rates at a population density of approximately
2 deer/km2 were less than 1/3 as high when population
densities exceeded 10 deer/km2 . Diﬀerences between our
results and the predictions of Campbell et al. [19] and
Miller et al. [28] may indicate that using forest standbased (e.g., individual clearcut) studies of herbivory to
predict landscape-level browsing patterns and eﬀects on
forest regeneration and structure may not be appropriate
without explicitly accounting for confounding factors, such
as population density and habitat structure. However, neither study [19, 28] considered the possibility of confounding
changes in both population density and timber harvest rates.
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Discrepancies between our results and those of Campbell et
al. [19] and Miller et al. [28] highlight the need for herbivory
studies that account for temporal and spatial variation,
particularly in highly dynamic systems.
It has been suggested that increasing timber harvest,
thereby increasing the amount of available woody browse
across the landscape, is a viable means of reducing browsing
pressure to the point that growth and survival of forest
vegetation is not impaired by deer [17, 18, 28, 34]. However,
increasing the amount of available forage could lead to
increased productivity in deer herds in the future, oﬀsetting
the benefits of increased timber harvest if done in the
absence of population control measures. It is not surprising
then that the negative eﬀects of deer herbivory are not as
substantial in forest regeneration areas characterized by low
deer densities regardless of the amount of timber harvest
[8, 17]. Deer densities less than 4/km2 have been suggested
as necessary to ensure that diverse plant communities and
healthy reproduction and regeneration of northern hardwood forest communities can persist, regardless of changes
in timber harvest management [4]. We observed increases
in the abundance of many commercially important species
including oak, yellow-poplar, and black cherry since 2001
[19], supporting the theory that increasing timber harvest
[28] along with deer population control [26] is a viable
means of controlling herbivory, although it is impossible to
determine if these increases in abundance were the direct
result of changes in population density, amount of early
successional habitat, or both. To our knowledge this is
the first study to provide comparative data on browsing
rates in an area experiencing both an increase in the
amount of timber harvested and a reduction in deer density.
Moreover, it supports the conclusions of previous researchers
that reductions in population density and increases in the
amount of early successional vegetation type can reduce
deer browsing in forested landscapes. However, we recognize
our inability to determine the relative contributions of deer
population density and increased timber harvest rates to our
observed decrease in herbivory rates. Although we could not
account for confounding factors such as mast production,
our post-hoc examination of deer herbivory suggests that
a combination of increased timber harvest and decreased
deer densities is likely to improve growth and survival of
forest vegetation by reducing overall browsing rates. We
caution against attributing these decreasing solely to changes
in population density or timber harvest rates and suggest
that large-scale experimental studies are needed to accurately
assess the eﬃcacy of these approaches for reducing deer
browsing rates.
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