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Abstract—The physiological impacts of Federal prescribed burn regimes on white-tailed deer (Odocoileus
virginianus) body weight and antler size was investigated in east Texas National Forests. Burn history was
provided by the U.S. Department of Agriculture, Forest Service, National Forests and Grasslands in Texas.
Many State wildlife management areas overlapped the National Forest boundaries; therefore, the burn histories
were used in combination with Texas Parks and Wildlife Department deer harvest records to investigate the
relationships between white-tailed deer physical attributes and prescribed fire. Deer antler beam and inside mean
spread were significantly greater at 2 years post-burn than at less than 1 year post-burn. These results indicate
that frequent prescribed fire is physiologically beneficial to white-tailed deer.

INTRODUCTION
Prescribed fire is a commonly used silvicultural practice
deployed by the U.S. Department of Agriculture, Forest
Service (USFS), National Forests and Grasslands in
Texas (NFGT) for habitat management and ecosystem
restoration (Wall and others 2019). The ecoregion in
eastern Texas known as the Pineywoods occurs across
the Davy Crockett, Angelina, Sabine, and Sam Houston
National Forests. These forests have evolved alongside
growing season fires and are host to many endangered,
fire-dependent plants and animals such as Texas trailing
phlox (Phlox texensis), red-cockaded woodpeckers
(Picoides borealis; RCW), and Louisiana pinesnakes
(Pituophis ruthveni) (Agee and Skinner 2005, Conner and
others 1995, Diamond and others 1997). In 2010, the
Pineywoods was listed as one of the most endangered
ecoregions in the United States, with fire suppression
considered one of the predominant contributing factors
(Weakley and others 2019). Expansive and biologically
diverse “open and park-like” longleaf pine (Pinus
palustris) had an estimated pre-settlement range of
37 million hectares in the Southeastern United States
(Jose and others 2006, Outcalt 2000, Van Lear and
others 2005). In the early 1990s, less than 3 percent
of the longleaf pine savanna was still intact, down to
approximately 1.2 million hectares (Frost 1993, Landers
and others 1995, Van Lear and others 2005). Some more
contemporary estimates following restoration efforts of

longleaf pine ecosystems suggest approximately 2.1%
currently remaining (Jose and others 2006, Kush and
others 2004)
The many well-recognized benefits of prescribed burns
include reducing fuel accumulations, cycling nutrients,
promoting the growth of herbaceous grasses and forbs,
reducing hardwood and shrub stem encroachment,
promoting browse availability for wildlife, and increasing
anthropogenic access (Agee and Skinner 2005, Boyles
and Aubrey 2006, Brown and Smith 2000, Ryan and
others 2013).
The NFGT has implemented a standardized protocol
for monitoring both long- and short-term effects of their
prescribed fire programs and consists of randomized,
permanently placed fuel plots within compartments
of the National Forests (McWhorter 2012, Wall and
others 2019) This program is a derivative of methods
outlined in the U.S. Department of the Interior, National
Park Service’s Fire Monitoring Handbook as well as the
Brown method for understory fuels analysis and aims
to facilitate a uniform method of data collection and
outline minimum monitoring standards associated with
prescribed fire (Brown 1974, USFS 2014, USDI NPS
2003). The rationale behind the fire-monitoring program
includes the use of the long-term data collection for
comparative analysis of vegetation changes and fuel
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reduction treatments in connection to quantified burn
plan and ecosystem-specific objectives to increase
interagency knowledge of fire effects, improve fire
regime condition classes, and evaluate progress toward
meeting those objectives (McWhorter 2012, Wall and
others 2019)

nubbin bucks, spikes, and male deer younger than
1.5 years of age were removed from the antler analyses
to prevent juvenile antler measurements from skewing
the data. Body weight analyses include both male and
female deer.

Although the USFS prescribed burn objectives focus
mainly on vegetation, fuel, and habitat trends, we
wanted to investigate the direct physiological effects
of the prescribed burn treatments on wildlife species.
White-tailed deer (Odocoileus virginianus) is an
appropriate species to measure physiological impacts
in relation to fire because many management practices
that are beneficial to the RCW likewise benefit whitetailed deer. Frequent growing season fires, thinning
of overstory trees, and mosaics of burn treatments
have shown to improve habitat composition for both
species, evidencing the fire-evolved dependency and
interconnectedness of these ecosystems (Lyons and
Ginnett 2017, Masters and others 1996, Sparks and
others 1998). Using deer harvest records provided
by Texas Parks and Wildlife Department (TPWD) in
combination with Federal historical prescribed fire
archives for burn years, we correlated the effects of
burn treatments on white-tailed deer body weight and
antler measurements.

The majority of deer (64 percent) were harvested within
Moore Plantation and Sam Houston National Forest.
Eighty percent of deer were between 1.5 and 3.5 years
of age at the time of harvest, with the most common
age class being 2.5 years (29 percent). Sex composition
consisted of 71 percent male and 29 percent female.
More than 55 percent of deer (n = 144) were harvested in
areas that had been burned the same year and dropped
significantly as years since the last burn increased,
bottoming at seven deer harvested 3 years post-burn.
We hypothesize that the drop in harvests as years since
the last burn increases may be attributed to either
deer preference for more open areas or anthropogenic
aversion to hunting in denser vegetation. As succession
increases vegetation density over time, hunters may
simply prefer to hunt in areas that are more easily
accessible. Vegetation growth may also decrease
visibility, making the deer more difficult to harvest.
Likewise, deer may prefer less dense ecosystems
consistent with literature in regards to predator-prey
behavior exhibited in other cervid species (Henderson
and others 2018, Wall 2018, White and others 2003).

METHODS
Burn history information was attained from the
Interagency Fuel Treatment Decision Support System
(IFTDSS), Fuel Treatment Effectiveness Monitoring
(FTEM), and personal communication with USFS
personnel. Texas Parks and Wildlife Department
provided deer harvest records from Alabama Creek,
Bannister, Moore Plantation, and Sam Houston National
Forest wildlife management areas (WMA). The data were
recorded between 2010 and 2017 on the opening day of
deer rifle hunting season and consisted of body weight,
total antler points, and antler base, beam, and inside
spread measurements. IFTDSS and FTEM were used to
correlate burn years as the WMAs were nested within the
National Forests.
Statistical Analysis
The white-tailed deer body condition variables were
correlated to burn years and quantified using one-way
analysis of variance followed by post-hoc comparisons
(Tukey) for any significant variables. Due to the
proximity of the WMAs to one another, combined with
similar white-tailed deer management protocols, we
assumed relative genetic homogeneity of the data
and did not block by WMA. Burn years ranged from 0
to 3 years since the last prescribed fire. A 90 percent
confidence level was used to test significance for all
body weight and antler measurements (p = 0.10). All

RESULTS AND DISCUSSION

Average field-dressed body weight (34 kg, standard
error = 0.6) did not differ significantly (p = 0.218)
among years since last burn. Mean total antler points
ranged from 5.75 to 6.75 and did not differ among
years (p = 0.584). Antler base measurement means
ranged from 62 to 75 mm and were also similar among
years (p = 0.134). Antler beam length (p = 0.079) and
inside spread (p = 0.099) differed among years since
last burn (fig. 1). Antler beam length and inside spread
were greater than at 2 years post-burn than the year
immediately following a burn.
Results suggest a beneficial link between prescribed
fire and white-tailed deer physiology, where deer
body weight and antler measurements increased
after burns, peaking 2 years after the last prescribed
fire. This analysis quantifies promising evidence and
contemporary justification for the continued use of
prescribed fire as a beneficial management tool to
improve both habitat quality as well as overall whitetailed deer health, body condition, and antler size.
Furthermore, the beneficial pattern displayed in deer
condition in response to frequent burns likewise
evidences the necessity of fire in these ecosystems
(Wall 2018).
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Figure 1—Least squares means for antler beam length (A) and inside spread (B) for white-tailed deer ≥1.5 years of age in relation
to year since last burn.

CONCLUSIONS
Due to the infancy of research investigating direct
physiological effects of fire on white-tailed deer, future
research is imperative. Research involving increasing the
sample size and fire return interval data in combination
with adding browse surveys analyzing vegetative
composition would be beneficial. It seems that the fire
rotations native to these ecosystems improve overall
deer health and hunter success. Continuing prescribed
burn regimes on 2-4 year rotations may promote body
weight and antler improvements while providing hunters
with better access to game.
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