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Introduction

White-tailed deer (Odocoileus virginianus) represent one of the most important big game species in
Pennsylvania. The recovery of deer populations from near extinction in the late 1800s to their present
abundance provides opportunities for hunting and recreation. However, deer populations also cause
serious socioeconomic and ecological concerns, such as deer-vehicle accidents (Romin and Bissonnette
1996), crop depredation (Conover 1997), forest regeneration (McShea et al. 1997), and adverse effects on
other wildlife (deCalesta 1994). Consequently, deer management goals that consider factors associated
with various stakeholders and forest ecosystems need to be considered while making deer management
decisions.

Although deer were scarce in the late 1800s, the formation of the Pennsylvania Game Commission (PGC)
provided a mechanism to protect individual deer thereby allowing their populations to grow. The PGC
did allow deer hunting throughout the 1900s, however, the activity was highly regulated and therefore
deer population numbers grew rapidly. By the mid-1900s, deer populations were sufficiently high that
PGC biologists were strongly recommending that antlerless deer harvests should be increased due to the
degradation of forest habitat caused by deer.

Deer population goals were established by the PGC in 1979. These goals were based on the number of
deer the forest could support on a long-term, sustainable basis. For the most part, however, the PGC did
not manage deer populations according to these goals. Throughout the 1990s, deer densities were 50-
100% above the goals that were established in 1979.

From 2000-2003, Pennsylvania made substantial changes to their deer management program. Perhaps the
most notable change related to their seasonal format. Historically, there was a 2-week “buck season”
followed by a 3-day “doe season”. In 2001, the PGC modified their seasonal format to allow bucks and
does to be harvested during the 2-week “buck season”. The PGC also implemented antler-point
restriction regulations, adopted a Deer Management Assistance Program, and developed a deer
population management plan during 2000-2003.

In 2001, Audubon Pennsylvania and the Pennsylvania Habitat Alliance convened a group of scientists
and policy experts to study how deer could be managed from an ecosystem in Pennsylvania (Latham et
al. 2005). Throughout that 4-year evaluation, we determined that there were many uncertainties about
how a state wildlife agency would need to be structured and how science could best be used to formulate
science-based deer management recommendations while managing deer from an ecosystem perspective.
The goal of our study was to examine how other state wildlife agencies manage deer throughout the
United States and to provide basic information about how deer could be managed from an ecosystem
perspective in Pennsylvania, assuming the Commonwealth would someday be interested in adopting
that concept as a management goal. Essentially, we intended to study other state wildlife agencies and
determine how those deer management programs founded their programs using science and ecologically
based goals. We hoped that we could gather national information that could be pooled together to
provide specific recommendations to Pennsylvania.

We organized this report so that it could be easily read by a broad range of readers. Thus, we did not
always follow writing styles that are common to wildlife sciences. We attempted to discuss our findings
in a format that could be understood by individuals who are not familiar with state wildlife agencies or
deer management programs. Consequently, some information that we present may seem trivial to some
experts in the field. We conclude the report with a recommendations section that may be used to frame a
Pennsylvania deer management program centered on forest ecosystem goals. In the recommendations
section, we also attempted to address common questions that were discussed during forum meetings in
the report authored by Lathem et al. (2005).



Study Design

In 2005, we conducted literature reviews and website searches to provide basic information that could be
gathered about state wildlife agencies and deer management programs. This information was useful to
eliminate questions that we would have otherwise asked during the survey.

Throughout the continental United States, we verbally interviewed state wildlife staff who had
responsibilities to manage the deer program in their state. The only notable exception to the
implementation of the survey was in Pennsylvania, where the deer program manager required us to
submit the survey to them in writing. The surveys were conducted in 2005 and 2006 and most surveys
lasted 1-2 hours. We specifically pointed out that the information provided by the individual would
remain confidential and that we would not specifically identify the person or state about a particular
question or issue, unless the individual gave us permission to do so. We summarized data obtained from
our literature reviews, website searches, and survey data in Appendix A.

Findings
Deer Management Goals

McCullough (1979) stated that a good deer management program requires established goals. We found
that about two-thirds of the states we interviewed did not have quantitative goals established for their
deer programs. Most states that did have quantitative goals used population density goals, the goals
were not centered around monitoring and managing impacts caused by deer. Seven of the states that had
established deer density goals used Agency personnel to determine the population goal, four states used
citizen task forces or stakeholder groups to establish goal densities (e.g., Stout and Decker 1996), and
three agencies indicated that the goal densities were based on published literature while another three
agencies responded that the goals were determined via field studies. In some states, a combination of
techniques may have been used to develop their deer management goal. Typically, these goals were
established within the past 5 years and are renewed every 4-10 years. Most western states did not adopt
deer density goals, but used harvest objectives to facilitate making deer management decisions.

Only two states indicated that forest vegetation or ecologically-based goals were established for statewide
deer management decision-making. Both states were located in the eastern United States and both
agencies had only recently begun collecting these data, so no long-term trends were available. There
were another three states that did collect forest vegetation data but did not have a quantifiable goal to
measure their data against. We were surprised at the limited number of states that considered the effects
deer have on habitat at the landscape level due to the serious ecological effects associated with excessive
herbivory (e.g., deCalesta 1994, Latham et al. 2005) and that these adverse effects may conflict with most
agencies’ mission statements (Alt et al. 2006). It is noteworthy that one western state did have a
browsing-related goal for antelope and southern state required landowners to collect habitat data from
their properties as part of their deer management assistance program.

No state had specific, quantitative goals related to impacts deer have on forest vegetation or forest
ecosystems (e.g., reducing browsing rates on woody stems by a specific percentage in a specified period
of time). Some biologists did indicate that some data they did collect could be used as a surrogate to
assess forest ecosystem health. For example, several biologists indicated that there were no adverse
effects on forest vegetation or habitat because their harvest data indicated that a some percentage of
yearling bucks had branched antlers. These biologists confused ecological carrying capacity with
nutritional carrying capacity (e.g., Dasmann 1964) as antler size of yearling bucks will be related to food
quantity and quality. Deer impacts on forest ecosystems occur at much lower levels than when deer
health becomes adversely affected (deCalesta and Stout 1997). It was far more common, however, for a
biologist to simply indicate that impacts deer had on forest vegetation was not an issue in their state,
without having data to support their position. Thus, establishing goals related to managing deer impacts
on forest vegetation would have been illogical from their perspective.

We believe most wildlife agencies were operating from an “agricultural paradigm” where the foundation
of the program was based on determining the number of animals that existed within herds and
estimating yields that could be harvested on a sustainable basis. This was apparent as most states that



did have goals were concerned about determining the number of deer that were present or that could be
harvested by hunters. We refer to this management philosophy as a “wildlife management paradigm”
because a farmer would also be concerned about monitoring the number of cattle in their ranch and the
number of cattle that could be removed to maintain a sustainable profit. Peyton (2000) stated “Farmers
and hunters who are focused on maximizing production of cattle or deer and who do not understand or
do not care how their product depends on and impacts the ecosystem will make poor stewards of the
land and its natural resources.” Based on our survey, we found that most state wildlife agencies focused
on monitoring the production of deer to a greater extent than monitoring what deer depend on and the
impacts deer have on ecosystems.

Organ and Fritzell (2000) indicated that there are strong linkages between state wildlife agencies and
hunters, which likely explains why deer management programs were founded using an agricultural
model. Typically, hunters will be concerned about deer densities and total harvests as those two factors
are related to recreational success associated with hunting. Managing deer from an ecosystem
perspective would require a major shift in management philosophy for professionals overseeing state
deer programs. These professionals would need to identify new variables that would drive the
management program and be able to transition their deer program from an agricultural model to one
based on ecosystem management. Due to the politics associated with natural resource management in
general, and deer management in particular, making this philosophical transition will not be a small task.

Because there have been many articles published in peer-reviewed journals that have addressed deer
overabundance (Warren 1997, etc.), we were surprised that only five states had formal definitions of
overabundant deer. Virtually every state deer biologist in the eastern United States indicated that there
were regions that deer were overabundant in their state, but most states did not have an established
policy to define what overabundant deer should mean to the public and how deer would be managed if
they were deemed overabundant.

Almost every biologist we interviewed indicated that the wildlife agency did not have a formal
definition, or at least the biologist did not know if the wildlife agency had a formal definition, of
ecosystem management. Only Michigan had a formal definition of ecosystem management. In fact,
Michigan was in the process of developing an “Ecoteam” which would help frame recommendations for
deer population management in the future. Otherwise, it was noteworthy that most state deer biologists
were unaware of ecosystem management practices, which provides another indication that wildlife
agencies are not currently managing deer from an ecosystem perspective

Using Science to Support Management Goals

Regardless of the management model used by the state agency, we found that most states did not invest
much money or staff time into collecting data that could be used to make science-based decisions. Many
deer biologists relied on anecdotal observations through deer hunter discussions and “gut feelings” while
making deer management decisions. Many states used observations collected opportunistically, without
an experimental approach. For example, some states monitored trends in crop damages caused by deer
through monitoring damage permits issued by the state. Some problems with using crop damage
permits as a trend indicator include: 1) all landowners need to be aware that a damage permit program
exists, 2) landowners may experience substantial economic damages but may not be able to use the
damage permit program effectively (e.g., small specialty crops), and 3) some landowners may not be
interested in the program but still sustain economic losses caused by deer. Clearly, crop damage permit
data are not collected using a randomized approach. Further, we were often times confused by some
states as some biologists indicated that crop damages were stable or decreasing even though they did not
collect any data (including monitoring damage permits) that could support their position. This further
corroborated the notion that some biologists often used “gut feelings” to assess management issues rather
than using data.

Even if more data were collected to make informed deer management decisions, most states did not
provide adequate professional staff to assist the deer biologist. Most biologists did not have access to, or
routinely use, botanists, foresters, ecologists, population ecologists/ modelers, or human dimensions
specialists for consulting. It would be unreasonable to expect a deer biologist to be an expert in deer
biology and management and all of the other areas that require expertise. However, it would also be
illogical for the agency to provide this level of professional support to the biologist if management goals



are not congruent with those specialized areas and data were not being collected to monitor those deer
management goals.

When we inquired as to why the biologists were not collecting more data, most biologists indicated that
they did not have adequate funding or sufficient staff to collect these data. In addition, some biologists
indicated that specific data sets were not needed for their deer program because those data were not
associated with the goals of their program. We believe this was a logical response, a deer manager would
not require data to make management decisions about an issue that they did not perceive as existing in
their state. Arguably, most deer management programs could operate on data-free opinion since there
were not established goals associated with most deer programs. It was readily apparent that the states
that had established goals collected more data than states that did not have established goals. For
example, states that managed deer according to population density goals collected more data to
enumerate harvests and reconstruct or model deer population dynamics.

We believe our findings that most deer programs operate with little or no data agree with Porter (1991)
who stated that much of deer management tends to operate from values, not science. Peyton (2000)
indicated that the science behind programs is “rarely complete, sometimes it is adequate, often it is not.”
Our survey findings regarding data collection efforts made by wildlife agencies, at the statewide level, to
make annual deer management decisions indicate that the science is inadequate in most state agencies.

Recreational Hunting to Manage Deer from an Ecosystem Perspective

Several states, particularly those in the eastern United States, indicated that they believed the hunting
regulations applied in recent years were as liberal as possible and that the recent antlerless harvests were
maximal. Almost every state deer biologist agreed that earn-a-buck regulations would be the most
aggressive regulations that could be applied to reduce deer densities. However, only one state had used
earn-a-buck regulations as part of their statewide deer management program to reduce deer densities.
Most biologists indicated that it would be “impossible” or “nearly impossible” to get approval from
policy-makers to implement earn-a-buck regulations in their respective state. This response indicates
that, at least in part, the deer program manager does not have complete control over managing deer in
their respective state and that they have to operate within a political framework that would be deemed
acceptable by Agency policy-makers.

While some states have reported stable trends in hunter licenses sold over the past few years, no state
was expecting more deer hunters in the future. States that had hunter age data indicated that the median
age of hunters was increasing, and therefore, they were expecting fewer hunters in the future. Some
biologists expressed concern about the future of hunting as many of the state wildlife agency programs
relied on hunters for financial, political, and harvest-related support.

All states we surveyed in the eastern United States indicated that hunter access to land in urban
landscapes was a growing problem. Some states have adopted baiting regulations in attempt to shift
home ranges of deer from areas that were not hunted into areas that could be hunted. These regulations
were relatively new, so states were not able determine the level of success associated with baiting
regulations. Clearly, however, our survey indicates that access to land on private property in urban areas
was decreasing which will limit the effectiveness of using recreational hunting as a tool to manage urban
deer populations.

No state we surveyed was able to provide quantitative evidence of practical and successful urban deer
management programs using recreational hunting that effectively reduced deer impacts to levels
compatible with forest ecosystems in urbanized areas. We interviewed two state agency biologists in the
eastern United States that had substantially different urban deer management programs. One agency
applied its statewide archery hunting regulations in its urban areas, the other agency adopted much more
liberal hunting regulations (e.g., longer seasons, baiting, etc.) in its urban deer management units. State
wildlife agencies typically base their statewide archery hunting regulations on recreational issues,
wildlife agencies do not typically rely on archery harvests to manage rural deer populations. The state
that applied its statewide regulations in its urban areas had very conservative statewide archery hunting
regulations (e.g., short archery seasons, no Sunday hunting). Consequently, we were skeptical about how
effective the urban deer management program could be in the state that only applied its statewide
archery regulations in its urban areas to manage urban deer populations.



However, both programs were deemed highly successful by each agency. Based on our in-person
interviews, we believe this was an example of how a wildlife agency could subjectively deem a program
as successful without having established goals and data to quantitatively determine if the program was
effective at managing deer populations according to their goals.

The linkage between deer management and hunting was apparent during some discussions we had
about certain questions in our surveys. For example, many deer biologists did not feel crossbows were
ethical tools for hunting, therefore, the crossbows should not be legal. These biologists had no
information or human dimensions data to quantify hunter opinions about the crossbow issue, but the
biologist believed crossbows would adversely affect the tradition of archery hunting or would increase
the amount of poaching in their state. We would ask the biologist if they were aware of those concerns
did materialize in other states that did allow crossbows during the archery season. The response was
“No” or that hunters in their respective state were different than those other states. Again, the biologist
had very little information and no data to support their position.

Similarly, we inquired about deer fertility control programs. The vast majority of states have never had a
fertility control research proposal submitted to their agency and few states had a policy or protocol that
would be followed if one was submitted. However, most biologists indicated that the agency would not
likely grant a research permit for a deer fertility research proposal. We suspect the linkage between
wildlife management and hunting as proposed by Organ and Fritzell (2000) has, at least some, influence
on that decision because biological and ecological issues were not discussed by the deer biologists.

Agency Funding and Organizational Structure

One concept that was often discussed during forum meetings associated with the Latham et al. (2005)
report related to whether an independent wildlife agency (a state wildlife agency funded by hunters with
the primary responsibility of managing wildlife) could effectively manage a deer population from an
ecosystem perspective. Some individuals on the forum believed that it would not be possible for the
agency to manage ecosystems rather than deer populations because the agency was funded by hunters,
who were interested in recreational deer hunting rather than managing forest ecosystems (Enck and
Brown 2001).

Whether the wildlife agency was an independent fish and wildlife agency or a “superagency” (where the
wildlife management section resides in a larger natural resources management agency; Organ and Fritzell
2000), the wildlife division responsible for managing deer was funded, either exclusively or
predominately, through deer hunting license sales. Even in Missouri, a state that is well-known for its
broader funding policies, the deer program was funded exclusively through deer hunter license dollars.
Because we did not find a deer program funded predominately by money contributed by the public-at-
large, we were not able to discern whether such a program would be more effective at managing deer
from an ecosystem perspective.

The resident hunting license that would allow an individual to hunt deer was relatively inexpensive and
averaged about $27 throughout the continental United States. We believe that at least part of the reason
that agencies collect so few data from their deer populations relates to inadequate funds available to the
program. One biologist indicated that they operate their program on “bare bones”. Another biologist
indicated that they were able to collect data that were inexpensive, such as hunter surveys, but did not
have adequate funding on staff available to collect large sets of data from deer populations or from forest
ecosystems. To properly monitor deer population dynamics, Roseberry and Woolf (1991) recommended
that the agency should minimally collect data to estimate: 1) the total deer harvest, 2) total hunter effort
expended, 3) sex ratio of the harvest, and 4) sex-specific age structure of the harvest. We found there
were only about 10% of the states that collected these data each year from their deer populations. We
suspect that most agencies would need to dramatically increase budgetary and manpower expenditures
with their deer programs in order to collect all these data. The notion that wildlife agencies currently
have adequate funding to collect vegetation data throughout their state to make broad-scale deer
management based on science seems extremely unlikely.

There were several general approaches for agencies to develop annual deer population management
recommendations. A common approach was: 1) the deer biologist would analyze relevant data, 2) frame
a management recommendation, and 3) submit the management recommendation to the wildlife chief or
to policy-makers for consideration. Another approach was: 1) the deer biologist would analyze data, 2)



submit the management recommendation to regional staff for their review and approval, then 3) submit
the management recommendation to appropriate policy-makers. Slightly less common was: 1) regional
staff would develop a management recommendation, 2) the deer program manager would review the
management recommendation, then 3) the management recommendation would be forwarded to
appropriate policy-makers. It may not matter which approach was used provided that: 1) quantitative
management goals were established, 2) data were collected using an experimental approach, and 3) staff
analyzing the data were adequately trained and properly analyzed the data. However, it seemed that the
approaches that included regional field staff input were designed to include subjective management
information related to local public perceptions. Arguably, inclusion of regional staff in the decision-
making process would be an unnecessary step if the deer program operated exclusively on program goals
and where data indicated the program was relative to those established goals.

We also inquired about whether the public was able to comment about regulations that would directly
affect deer population numbers (e.g., antlerless permit quotas). We found that about 35% of agencies did
include population management recommendations in their public comment proposals. Since most
hunters perceive hunting as a recreational activity rather than a wildlife management activity (Decker
and Connelly 1990), agencies should not expect agreement among hunters for recommendations that
reduce deer densities. Lower deer densities would translate into fewer deer sightings which reduces the
level of recreation for hunters. Some states recognized this concept and did not include antlerless harvest
recommendations as part of the public comment package. However, other states indicated that it would
be impossible for their agency to not propose all recommendations in a public forum. If deer were
exclusively managed using goals that the public previously agreed on, asking the public to comment on a
management decision to reduce deer densities in the upcoming year would be unnecessary.

Pennsylvania’s Deer Management Program

Based on our review, the PGC has one of the most progressive deer management programs in the
country. Itis one of a few states that has a written deer management plan, sets quantitative goals,
includes a goal related to habitat health, and uses actual measures of vegetation data to informed deer
management decisions. For decades, the PGC based its deer management program on the density of deer
per forested square mile (Pennsylvania Game Commission 2007a.). In 2003, the PGC shifted its deer
management goals from a focus on deer density to monitoring the impacts deer have on society and the
environment. However, the PGC still considers it critically important to be able to accurately monitor
trends of deer population dynamics (Pennsylvania Game Commission 2007a.).

Deer Management Goals Defined by the Public

In 2002, the PGC assembled twenty-seven individuals representing interests of sportsmen, agriculture,
forestry, environmental-conservation, urban-suburban municipalities, the legislature, and PGC staff to
identify deer management goals for Pennsylvania. This independently facilitated stakeholder process
identified six goals ranking them in order of their importance (Pennsylvania Game Commission 2007b).

Balancing deer impacts with healthy forest ecosystems was ranked as the most important deer
management goal for Pennsylvania followed by 2) providing public and private landowners with the
deer management tools they need to achieve their land use objectives, 3) improving and maintaining a
healthy deer herd, 4) increasing recreational opportunities involving deer, 5) increase citizen
understanding of healthy ecosystems and deer herds and 6) reducing human/deer conflicts
(Pennsylvania Game Commission 2002, 2007b). Similarly, a statewide survey of the general public in
Pennsylvania ranked managing deer to promote healthy, sustainable forest ecosystems as the number
one goal for deer management followed by minimizing conflicts with humans (Reed Haldy McIntosh
2003 [discussed in Latham et al. 2005]). Both reports suggest that the most important deer management
goal as defined by the people of Pennsylvania is that deer should be managed to promote healthy forest
ecosystems rather than from the traditional “wildlife agricultural paradigm”.



Deer Management Goals Adopted by the Pennsylvania Game Commission

The PGC staff interpreted the stakeholder recommendations, then pooled some of the recommendations,
and prioritized the recommendations into three goals of equal priority: 1) Manage deer for a healthy deer
herd, 2) Manage deer to reduce or minimize deer-human conflicts and 3) Manage deer for healthy forest
habitat (Pennsylvania Game Commission 2006a, 2007b).

Goal #1— Deer Herd Health

The PGC chose deer reproduction as the primary performance measure for deer health because “research
has shown reproduction to be related to deer population health. Differences in reproductive rates have
been demonstrated between female deer in good physical condition and those in poor physical condition.
As population sizes increase in relation to available forage, reproduction rates decline. For female fawns,
breeding may stop at high population sizes” (Pennsylvania Game Commission 2007¢, 2007d). The PGC
determined that fawn pregnancy rates and embryos per doe provide direct information about deer health
and uses these two measures to assess the health of the deer herd (Pennsylvania Game Commission
2007d). The PGC annually collects fetus data and jawbones from road-killed deer within each wildlife
management unit and summarizes fetus/doe by age class. Deer herds where adult female deer (>3-
years-old) average >1.7 embryos per female are considered in good health, while those herds that average
<1.5 embryos per female are considered in poor health; embryo averages between those values suggest
that the deer herd is in fair health. For 2-year-old deer, deer herds that have >1.5 embryos per female are
considered in good health whereas those herds that have <1.1 embryos per female are in poor health;
averages between those two values are in fair health. Fawn females (1-year-olds) are evaluated based on
the percentage of females pregnant. Deer herds with >30% are considered to be in good health while
those average <10% are in poor health; the deer population would be considered as fair if the average fell
between 10-30% (Pennsylvania Game Commission 2006b, 2007d). In 2006, deer health was poor for two
WDMUs, fair for twelve WMUs, and good for six WMU'’s. Deer health was qualified as uncertain in two
WMUs, because of small sample sizes (Pennsylvania Game Commission 2007d).

Goal #2—Minimizing Deer Human Conflicts

The second goal for guiding deer management in Pennsylvania is to reduce or minimize deer-human
conflicts. This goal is based on a “Cultural Carrying Capacity” approach, which sets limits on deer
numbers based on the level of deer impacts that will be tolerated by society. Cultural Carrying Capacity
could include the negative ecological impacts that “overabundant” deer can have on forested ecosystems
but usually does not. Year-to-year deer impacts within ecosystems tend to be subtle, are cumulative, and
generally go unobserved by most citizens until it is pointed out by a natural resource professional.
Cultural Carrying Capacity typically focuses on more immediate and within the year issues such as
garden, ornamental or agricultural damage, the number of deer observed by hunters or deer-vehicle
collisions.

The PGC has and is currently implementing Citizen Advisory Committees (CACs) as a way to gauge the
level of deer-human conflicts. These committees are comprised of approximately a dozen stakeholders
from each Wildlife Management Unit who volunteer or are invited by the state, to represent hunters,
farmers, homeowners, businesses, public landowners, rural non-farm landowners, foresters, highway
safety and conservationists (Pennsylvania Game Commission 2006¢, 2007d and 2007e). Stakeholder
representatives are asked to seek opinions from the groups they represent. Their role is to provide the
PGC with a recommendation to increase, decrease or stabilize a deer population for the next five years in
their respective WMU and by what percentage. This information is then reviewed by the PGC staff along
with other information such as participation in PGC landowner assistance programs and public
comments at PGC meetings (Pennsylvania Game Commission 2006¢, and 2007d). A similar system has
been used in New York over the past 15 years. Through this system, the PGC believes it gains a better
understanding of deer-human conflicts while also having the opportunity to educate the dozen or so
stakeholders serving on the CAC about the PGC deer management program, as well as become familiar
with the positions and concerns of other stakeholders (Pennsylvania Game Commission 2007¢, 2007d).

Goal #3 —Managing Deer for Healthy Forest Habitat

The PGC has established managing deer for healthy forest habitat as one of its three goals (Pennsylvania
Game Commission 2006a and 2007d). Balancing deer impacts with healthy forest ecosystems was ranked
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as the most important deer management goal for Pennsylvania by the PGC’s independently facilitated
stakeholder process and by an independent statewide survey of households (Reed Haldy McIntosh 2003).

The PGC monitors forest regeneration through a subset of data collected in a systematic sampling scheme
from public and private lands in each Wildlife Management Unit as part of the Forest Inventory Analysis
(FIA). The FIA data are collected under the guidance of the Pennsylvania Department of Conservation
and Natural Resources (DCNR), Pennsylvania State University, and United States Forest Service for
forest management purposes (Pennsylvania Game Commission 2006b). The PGC selects FIA data
collected from plots containing <30% canopy closure. The PGC considers forest habitat to be: 1) in good
health if >70% of the FIA sample plots contain adequate regeneration to replace the canopy, 2) in poor
health if <50% of the plots contain adequate regeneration to replace the canopy, and 3) satisfactory if the
plot data fall between the cutoffs for good and poor (Pennsylvania Game Commission 2006b).

There is a conflict in ecological goals set forth by the PGC and the Forest Steward Council (FSC), an
organization that is responsible for certifying the ecological health of Pennsylvania’s forests. Deer
impacts on Pennsylvania’s state forests were severe enough that the FSC established conditions for deer
population management throughout the Commonwealth (Wager et al. 2003). However, the current deer
management program ranks forest habitat health as good to fair condition in 13 of 19 Wildlife
Management Units for which data are available (Pennsylvania Game Commission 2006b). This disparity
depicts differences in definitions of success between the two organizations. If the goal is to manage deer
populations so that the FSC conditions are removed, the PGC ought to monitor data related to the FSC
goals. Conversely, the FSC could revise their definition of healthy forests and monitor data associated
with PGC habitat health goals. Consensus between these two organizations needs to be reached in order
for both programs to be successful.

Deer Population Monitoring by the Pennsylvania Game Commission

In 2003 the PGC shifted its deer management goals from a focus on deer density to monitoring trends in
deer populations, reducing the importance of deer density estimates to a supporting role only in deer
management decisions. However, the PGC considers being able to accurately monitor the trends of deer
populations as critically important to its deer management program and determining antlerless allocation
levels (Pennsylvania Game Commission 2007a.). A Sex-Age-Kill Population Reconstruction Model
(Eberhardt 1960, Creed et al. 1984, Skaliski and Millspaugh 2002) revised to incorporate effects associated
with Pennsylvania’s antler-point restriction regulation, is used to calculate deer population trends in each
Wildlife Management Unit (Pennsylvania Game Commission 2006b). Population trends are one factor
used to determine antlerless allocations. The PGC does not provide information about population size or
the expected numeric changes in deer density associated with a change in antlerless allocations to the
public, however, they do list whether the population is increasing, decreasing, or stabilizing
(Pennsylvania Game Commission 2006b).

Recommendations to the Pennsylvania Game Commission

When this study was first conceptualized in 2003, we assumed that we would interview multiple state
wildlife agencies that have developed and are currently practicing ecosystem management for deer. We
did not find a wildlife agency that managed deer populations from an ecosystem perspective. However,
we were able to learn about many different approaches to manage deer using various policies and
different levels of science. From our survey data and interviews, we are able to discuss several important
issues that need to be addressed in order for Pennsylvania to manage deer from an ecosystem
perspective.

1. The Commonwealth first needs to establish a goal that clearly states that deer populations will be
managed to promote healthy forest ecosystems. There is absolutely no need to review and consider
implementing our following recommendations unless the Commonwealth firmly establishes the goal
of managing deer under an ecosystem perspective. Unlike most state deer programs, the PGC has
experience with developing goals for a statewide deer management plan. However, the current goals
that were developed in 2002 are based on 1) a nutritional carrying capacity model (monitoring
reproduction data), 2) a cultural carrying capacity model (monitoring social conflicts with deer), and
3) a forest regeneration model (monitoring forest inventory data). Only the third goal has ecological
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merit and would be related to managing deer to promote healthy forest ecosystems. Thus, this is the
primary goal that the panel should consider to further explore. Because forests are comprised of
many components with systems performing various functions and processes, it is apparent that
additional types of data beyond monitoring forest regeneration data will be required.

Better use of science to manage deer populations according to the ecosystem based goal:

2.1. Broaden the skill mix of professional staff—A broad mix of professionals will be required if the
Commonwealth intends to manage deer from an ecosystem perspective. For example, the staff
at the Allegheny National Forest includes foresters, silviculturists, wildlife biologists, a botanist,
a hydrologist, a soil scientist, a fisheries scientist, a geologist, an archeologist, a forest ecologist,
and a fire ecologist. We are not aware of the types of personnel that the Commonwealth
currently employs, but we are certain that the PGC does not employ staff in all those fields. The
panel should further explore types of staff employed by the PGC, Pennsylvania Department of
Conservation and Natural Resources (DCNR), and other state natural resource management
agencies.

2.2. Increase Research initiatives—No study has been conducted that examines the relationship
between the condition of a forest ecosystem at varying deer densities. The concept of this study
has been discussed in the PGC and the DCNR for more than 5 years, but we are not aware of any
planned studies. A general experiment using an adaptive resource management model has been
proposed and outlined (Latham et al. 2005), which could be discussed by the panel.

2.3. Increased effort for collecting data that represents Pennsylvania’s forest ecosystems. The FIA
data may be useful to measure forest regeneration, but the PGC selects FIA data from plots that
have <30% canopy closure. Data used to assess forest ecosystem health would need to include
tree species diversity, herbaceous plants, and other appropriate data. These data would need to
be collected in areas that would represent Pennsylvania’s forest as a whole, not just in areas that
have <30% canopy closure. A substantial budget and labor time would need to be available to
collect these data.

Broader representation to make deer management decisions. If the goal is to manage natural
resources for all Pennsylvanians, the statewide deer management goals need to be driven through
randomly sampling and surveying state residents. Although some states did use citizen task forces
(CTFs) like Pennsylvania, the problem with using CTFs is that only segments of society that are
impacted by deer (hunters, farmers, foresters, etc.) are invited to the committee where deer
management recommendations are framed. The CTF process does allow for public comment on the
deer management recommendations framed by the committee, but it does not allow for residents
who are not directly impacted by deer to frame management recommendations. Thus,
recommendations derived from the CTF committee represent the committee, not the residents in a
particular state.

Manage deer to address broader natural resource management issues. One concept that has been
discussed in Pennsylvania is merging the PGC with the DCNR. We found no relationship between a
“superagency” and improved deer management. Deer programs were still funded through hunters
with little, if any, revenue from the general fund in superagencies.

Resolve Funding issue. As has been discussed in the literature, there will likely be fewer hunters in
the future, which has serious financial implications is Pennsylvania retains its fee-based model to
fund its deer program. The monetary cost of managing deer from an ecosystem will be substantially
higher due to the increase number of professionals that will be needed, the additional research
studies that will be needed, and the additional data that will be required to manage deer from an
ecosystem perspective. Therefore, one would expect that the fee-based model will have fewer funds
in the future and the ecosystem management model will require additional money. It is logical to
speculate that broader based funding (e.g., General Fund) will be required if Pennsylvania opts to
manage deer from an ecosystem perspective.
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