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Summary
In early 2013, the Department, in collaboration with the Board, embarked on a comprehensive review of all Vermont
deer hunting regulations and potential hunting opportunities. In April 2015, the Board approved a set of regulation
changes and agreed to a three-year evaluation of the effects of those changes along with further evaluation of
remaining issues.
The changes to the archery season that took effect in 2016 had a minimal impact on the harvest. The harvest did not
increase with a longer season. Instead, it appeared that the existing effort and harvest were simply spread out over the
longer season. There was a slight uptick in the proportion of antlered bucks in the harvest during the latter part of the
season in 2017 (which extended into November), which may have implications for potential further extensions of the
season. The bag limit reduction (from three to two) did reduce the archery harvest, presumably by causing hunters to be
more selective, but its impact was relatively small. Weather, specifically temperature, appeared to have a more
substantial effect on the harvest than either lengthening the season or reducing the bag limit.
Adoption of crossbows was immediate for most hunters who could legally use them. The quick adoption was
presumably driven by demand among the age class for which they were legalized. Due to the difficulty of using a vertical
bow and the many health ailments that come with age, hunters aged 50 and older often stop archery hunting, or go less
often. The increase in archery license sales among this age group in 2016 clearly demonstrated that these hunters took
advantage of this implement to archery hunt again. Based on observations from other states, adoption among younger
hunters may not be as quick.
The success rate of hunters using crossbows was greater than hunters using vertical bows, but it was countered by
generally lower success rates for older hunters. Further liberalization of crossbows would presumably result in an
increased harvest, but the amount of that increase would depend on the level of adoption.
Vermont’s hunting seasons had no effect on the timing or success of breeding. The breeding period had not changed
over time, and pregnancy rates were actually higher than those observed in the past. There is no need to adjust the
timing or structure of the hunting seasons to facilitate successful breeding.
Only three states had regulations that meaningfully limited deer drives on private land, and all of them are in New
England. The tradition of open access to private land for hunting in this region may be at least partially responsible for
these regulations. Regulating deer drives on private land could provide landowners who choose not to post some
additional recourse.
The antler point restriction (APR) was effective at reducing the harvest of yearling bucks and allowing those deer to
survive to older age classes. However, it also shifted hunting pressure to those older age classes, resulting in increased
harvest rates and smaller gains in the 3 and ≥4-year-old age classes than in the 2-year-old age class. Due to the reduced
overall harvest rate, the APR would be expected to cause substantial reductions (17-31%) in the overall number of bucks
harvested. Actual reductions in the buck harvest varied due to changes in buck population size over time. This is the
trade-off with any form of buck age structure management, as these strategies work by reducing the buck harvest rate.
Based on available data, it appeared that yearling antler beam diameter and number of antler points in Vermont’s bucks
was smaller post-APR than pre-APR, and several analyses indicated a declining trend. Several possible explanations exist
for the observed declines, including reduced habitat quality, the switch in the timing of data collection from rifle season
to youth season, and the potential selection that results from the APR. To better understand the potential for genetic
selection, a breeding model was developed which indicated that the APR provided spike-antlered deer 34-44% more
breeding opportunity than a non-selective harvest. Regardless of the proportion of breeding opportunity that young
bucks are actually able to capitalize on, an increase in opportunity would likely result in an increase in actual breeding.
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Background
Except for recent changes studied in this evaluation, no alterations to the timing or structure of Vermont’s deer hunting
seasons have occurred since 2002, and no changes to seasons other than the youth season have occurred since the late
1980s. Vermont’s rifle deer season has remained largely unchanged for more than 50 years. The archery season was
established in 1953 and lengthened from 16 days to 23 days in 1987. Muzzleloader season was established in 1986 and
lengthened to its current 9-day season shortly thereafter. Youth season began in 1997 and was expanded to a full
weekend in 2002. There have been additional tweaks to hunting regulations, including establishment of the antler point
restriction in 2005, repeated changes to bag limits, various changes to regulations regarding the harvest of antlerless
deer, and many others.
Vermont’s current deer hunting seasons and regulations are the result of these and many other small changes over
time, nearly all of which were driven by hunter interest in expanded hunting opportunities. Periodic changes to hunting
regulations are necessary as new issues arise or conditions change. Hunter numbers have been and continue to decline,
deer numbers and distribution change, winter mortality is less significant as winters become shorter and milder, and the
desires of hunters and the general public change.
In early 2013, the Department, in collaboration with the Board, embarked on a comprehensive review of all Vermont
deer hunting regulations and potential hunting opportunities. This initiative was partly due to the Board and
Department receiving a variety of petitions to change current hunting seasons and regulations (including petitions for a
longer archery season, special flintlock season, early muzzleloader hunting, reduced bag limits, and alterations to the
antler point restriction). Rather than continue the piecemeal approach, the Department and Board decided that a
comprehensive evaluation of current and potential management approaches would be more effective. This evaluation
was a means to assess how hunting regulations can best meet the desires of hunters and the general public, while
simultaneously ensuring that the Department can achieve deer management objectives.
During phase I, the Department and Board created several public involvement activities, including offering an on-line
survey, hosting seven public meetings/hearings, creating three volunteer working groups composed of Vermont deer
hunters, holding two lengthy input meetings from Board members, and conducting a scientifically valid survey of
hunters who hunted deer in Vermont in 2013. During the same period, Department staff began an analysis of the
current antler point restriction, which raised some concerns regarding antler development in Vermont’s bucks.
In April 2015, the Board approved a set of regulation changes and agreed to a three-year evaluation of the effects of
those changes along with further evaluation of remaining issues.
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Evaluation of Phase I Regulation Changes
Background
At the completion of phase I of the Comprehensive Deer Management Evaluation in April 2015, the Fish and Wildlife
Board approved a set of regulation changes and agreed to a three-year evaluation of the effects of those changes along
with further evaluation of remaining issues.
The following regulation changes took effect in 2016:
• Archery season was extended by 5 days in late October/early November.
• The archery and muzzleloader season bag limits were reduced from 3 to 2. The annual limit remained at 3 deer.
• Use of crossbows was legalized for hunters 50 years of age or older.
• The use of deer lures containing urine or other deer bodily fluids was banned.

Archery Season Extension
Approach
The daily and total early archery season harvest (i.e., excluding the December portion of the season) was monitored to
identify any effects of a longer season on the harvest. Deer harvests can be strongly influenced by weather, so daily
harvests were compared with daily mean temperature in Montpelier (NCDC 2018) to better understand variation in the
harvest. Changes in the early archery harvest were compared to estimated changes in deer population size to account
for the influence of deer abundance on the harvest. Intra-annual temporal change in the proportion of antlered bucks in
the daily harvest was evaluated to determine the effect of extending the season closer to the rut on the buck harvest.
Findings
The statewide deer population increased by an estimated 16% from 2015 to 2016 and by 5% from 2016 to 2017. There
are many factors that affect the archery harvest, including deer population size, hunter effort, weather, food availability,
and the availability of muzzleloader antlerless permits. Regardless of the other factors, if extending the season had
resulted in increased effort (i.e., more days hunted) by hunters, the harvest would be expected to increase by
approximately the observed increase in the deer population. However, the early archery harvest in 2016 was 1.4% lower
than 2015 and in 2017 was up 8.0% from 2016, but only 6.5% higher than 2015 (Table 1).

Table 1. Early archery harvest during the first 23 days and during the 5-day extension, 2015-2017.
Year
First 23 Days
Extra 5 Days
Total (% change)
Deer Population Change
2015
3,224
3,224
2016
2,697
483 (15.2%)
3,180 (-1.4%)
+16%
2017
3,073
360 (10.5%)
3,433 (+8.0%)
+5%

In 2016, 15.2% of the early archery harvest occurred during the extra 5 days. In 2017, 10.5% of the harvest occurred
during those days. The extra 5 days in 2016 coincided with a period of colder weather following a prolonged period of
above-average temperatures (Fig. 1). October mean monthly temperature in Montpelier in 2016 was 1.7 oF above
average and in 2017 was 7.8 oF above average. Warm temperatures cause deer to move less during the day, which likely
affected the archery harvest during both 2016 and 2017 (Fig. 1 and 2) and may have accounted for the larger proportion
of the harvest that occurred during the extra 5 days in 2016.
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Figure 1. Daily archery harvest (bars) and temperature departure from normal in Montpelier (line) in 2016. Light colored bars
represent weekend days. Line is red when temperature was above normal and blue when temperature was below normal.

-15
1

3

5

7

9

11

13

15

17

19

21

23

25

27

Day of archery season
Figure 2. Daily archery harvest (bars) and temperature departure from normal in Montpelier (line) in 2017. Light colored bars
represent weekend days. Line is red when temperature was above normal and blue when temperature was below normal.

Antlered bucks accounted for 27% of the early archery harvest in 2016 and that proportion was not different between
the first 23 days (27%) and the extra 5 days (26%). During 2017 antlered bucks accounted for 27% of the early archery
harvest, but that proportion increased from 26% during the first
23 days to 32% during the extra 5 days (P = 0.048; Table 2). The
Table 2. Percent antlered bucks in the harvest during
2017 early archery season started one week later than 2016 and
the first 23 days and extra 5 days of the early archery
extended into November. The proportion of antlered bucks in
season, 2015-2017.
Year
First 23 Days Extra 5 Days
Total
the harvest was presumably greater early in the season due to
2015
24%
24%
hunter selectivity, declined due to decreased selectivity, and
2016
27%
26%
27%
then increased later in the season due to increased vulnerability
2017
26%
32%
27%
of bucks closer to the rut (Fig. 3).
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Figure 3. Percent antlered bucks in the archery harvest, by date, 2016-2017.

Weather, specifically temperature, apparently had a substantial influence on the harvest (Fig. 1 and 2). However,
because the harvest did not increase substantially, despite a substantial increase in the deer population, the extension
apparently had a minimal effect on hunter effort and therefore the harvest. This is consistent with observations from
other northeastern states following extension of their archery season. Rather than effort increasing, the existing effort
and harvest were simply spread out over the longer season.
The increase in the proportion of antlered bucks in the daily harvest during the latter part of the early season in 2017
(which extended into November) suggests that extending the archery season further into November could increase the
buck harvest. This will be an important factor when considering further changes to the timing or structure of the archery
season.

Archery Bag Limit Reduction
Approach
The number and proportion of hunters harvesting ≥2 deer during the archery season was compared between 2015 and
2016-2017. Change in this number was inferred to mean a commensurate change in the overall harvest as a result of the
bag limit reduction. It was not possible to estimate how many hunters may have passed a first deer as a result of this
change.
Findings
Fewer individual archery hunters
harvested more than one deer in 2016
(277) and 2017 (262) than in 2015 (339)
despite higher total archery harvests in
2016 and 2017. In 2015, 11.1% of hunters
harvested 2 deer and 0.4% harvested 3
deer during the archery season. In 2016
and 2017, 9.0% and 8.2% respectively,
harvested 2 deer (Table 3). This

Table 3. Number of hunters harvesting 1, 2, or 3 deer during archery season,
2015-2017.
Deer Harvested
Total Successful
Hunters
Year
1
2
3
2015
2,616 (88.5%)
327 (11.1%)
12 (0.4%)
2,955
2016
2,811 (91.0%)
277 (9.0%)
3,088
2017
2,934 (91.8%)
262 (8.2%)
3,196
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represented a 22-28% reduction in the proportion of hunters harvesting more than one deer during the archery season,
which would have caused a 2.2-2.9% reduction in the total archery harvest.
It appears that the bag limit reduction did reduce the overall harvest by causing hunters to be more selective, potentially
waiting for a buck with their second tag. This is clearly illustrated by the fact that more individual hunters were
successful at harvesting at least one deer, but fewer hunters harvested more than one deer. There is no way of
estimating how many hunters failed to harvest a first deer as a result of this increased selectivity, but it was presumably
less than the reduction in second deer as more selectivity would be expected with the second (and final) tag.

Crossbow Adoption and Success Rates
Approach
To determine the number of hunters using crossbows, all archery license buyers, including permanent license renewals,
were asked by the electronic licensing system, “Do you intend to hunt with a crossbow during the archery season?” For
hunters that then reported a deer during archery season, their response was compared to the reported implement used
(i.e., crossbow, vertical bow) to determine error rates for this approach.
Annual archery license sales were tracked by hunter age, as noted on the licensing system, to determine the effect of
crossbow liberalization on hunter recruitment and participation.
When reporting a deer, hunters were required to report the implement used to harvest the deer. This was used to
determine the proportion of the harvest attributable to hunters using crossbows. The hunter’s date of birth, obtained
from their license profile, was used to determine the age of successful crossbow hunters. The proportion of deer killed
by crossbows was compared to the proportion of hunters using crossbows (based on responses to the crossbow
question at license purchase) to infer differences in success rate between crossbows and vertical bows. The archery
harvest by implement and hunter age was analyzed to determine the effects of crossbow liberalization on the number of
deer harvested. Since the pool of hunters allowed to use crossbows was not representative of all archery hunters, it was
important to account for differences in expected success by hunter age. Archery harvest by implement and hunter age
was also compared to archery license sales by age to calculate harvest success rates by hunter age.
Findings
The question at the time of license purchase asking which implement hunters intended to use appeared to provide a
reasonable estimate of the number of hunters using crossbows. Among resident archers who harvested a deer with a
crossbow in 2017, only 11% failed to indicate their intent to use a crossbow. Among successful resident archers who
used vertical bows to harvest a deer in 2017, 5% indicated that they had intended to use a crossbow. It is not known
whether these errors were due to incorrect responses to the crossbow question at license purchase (including hunters
changing their mind), incorrect reporting of the implement used to harvest the deer, or a combination of both.
Archery license sales among hunters ≥50 years old increased 18% from 2015 to 2016 and 3% from 2016 to 2017.
Conversely, archery license sales declined 1% from 2015 to 2016 and 3% from 2016 to 2017 among hunters <50 years
old. The availability of crossbows caused a one-time increase in archery license sales, but nearly all of the increase was
attributable to hunters who had previously held an archery license. It did not result in many new archery hunters, but
rather resulted in increased participation by existing hunters.
In 2015, archery hunters using crossbows accounted for 14% of the total archery harvest. After legalization for hunters
≥50 years old, all crossbow hunters (including those with disability permits) accounted for 32% of the harvest in 2016
and 34% in 2017. Among hunters ≥50 years old, crossbows were used for 32% of the archery harvest in 2015, 69% in
2016, and 71% in 2017 (Table 4, Fig. 4). At license purchase, 60% of hunters ≥50 years old indicated their intent to use a
crossbow in 2016 and this increased to 65% in 2017. In both 2016 and 2017, only 6% of hunters <50 years old indicated
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that they intended to use a crossbow; however, 9% of deer harvested by this age group were killed with crossbows.
These data indicate that most hunters that could legally use crossbows chose to do so. The difference between the
proportion of hunters using crossbows and the proportion of the harvest attributable to crossbows suggests that the
success rate of crossbow hunters may have been higher than that of vertical bow hunters.
Table 4. Percent of the archery harvest attributable to
hunters using crossbows, by hunter age.
Hunter Age
Year
<50
>50
All Hunters
2015
6%
32%
14%
2016
9%
69%
32%
2017
9%
71%
34%

The proportion of the total archery harvest by hunters ≥50 years
old increased from 30% in 2015 to 38% in 2016 and 40% in 2017
(Fig. 4). The 28% increase in the number of deer harvested by this
age group from 2015 (1,005) to 2016 (1,293) was 1.5 times the
increase in license sales. A similar pattern was observed from
2016 to 2017, with a 3% increase in license sales and 7% increase
in harvest. The department did not track hunter effort during the
archery season, but these data suggest that hunter effort (i.e.,
time spent hunting by each licensed hunter) in this age group
increased, success rate was substantially higher, or, most likely, a
combination of the two.
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Figure 4. Archery harvest by hunter age and implement in 2015, 2016, and 2017.
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Using the crossbow question at license purchase to estimate the number of hunters <65 years old using crossbows and
vertical bows in 2017, success rate of crossbow hunters (15.6%) was not different from vertical bow hunters (15.4%).
However, archery hunter success rate declines with age (P <0.001, r2 = 0.77; Fig. 5), and from 2015-2017 hunters ≥50
years old had an average success rate of 14.0% with all implements
compared to 17.5% success for hunters <50 years old. Among
Table 5. Archery hunter success rate by hunter
hunters ≥50 years old, success rate in 2017 with a crossbow was
age and implement.
15.4% and success rate with a vertical bow was 13.6%. For hunters
Age Class
Implement
<50
≥50
Total
<50 years old, success rate with a crossbow was 25.4% and success
Vertical Bow
16.9%
13.6%
15.4%
rate with a vertical bow was 16.9% (Table 5). Crossbows resulted in
Crossbow
25.4%
15.4%
15.6%
a higher success rate for each age class, but, overall, it was
Total
17.5%
14.0%
counteracted by the lower success of hunters >50 years old.
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Figure 5. Archery hunter success rate by hunter age using any legal implement.

Adoption of crossbows was immediate for most hunters who could legally use them. In most states that have legalized
crossbows, it has taken several years for the crossbow harvest to exceed the vertical bow harvest. The quick adoption in
Vermont was presumably driven by the age class for which they were legalized. Hunters aged 50 years and older often
stop archery hunting, or go less often, due to the difficulty of using a vertical bow and the many health ailments that
come with age. The increase in archery license sales among this age group in 2016 clearly demonstrated that these
hunters took advantage of this implement to archery hunt again. Presumably, adoption would not be as quick among
younger hunters since it would have less impact on their ability to hunt.
Crossbows are easier to use than vertical bows and require less practice to become proficient. The success rate of
hunters using crossbows was greater than hunters using vertical bows, but it was counteracted by generally lower
success rates for older hunters. Further liberalization of crossbows would presumably result in an increased harvest, but
the amount of that increase would depend on the level of adoption.
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Evaluation of Potential Changes to Season Timing and Structure
Background
Options for adjusting hunting regulations and hunting season timing and structure are nearly infinite, and it would not
be feasible to cover all of them in a single evaluation. Further, many options for adjusting season structure were
considered during phase I of this evaluation, and thus were not considered during this phase. This evaluation focused on
two areas of concern related to hunting season structure and timing: the potential effects of the hunting seasons on the
reproductive success of deer, and options for improving the Department’s ability to maintain a healthy, well-managed
deer population.
Much of the impetus for evaluating strategies to harvest antlerless deer was hunter interest in an early antlerless
muzzleloader season. The Department expressed interest in this management strategy in the 2010-2020 Big Game
Management Plan but recognized that the timing and structure of such a season would have implications for other
hunting seasons, particularly the youth and archery seasons. In addition, increasingly common milder winters and
declining hunter numbers could result in overabundant deer if regulations limit the Department’s ability to achieve
necessary antlerless harvests. As a result, this evaluation also considered potential season structural changes that
improve Vermont’s ability to maintain a healthy, well-managed deer population.
The primary biological concern about the timing of the hunting seasons is their relationship to the breeding period for
deer. Deer are more vulnerable during this period, which increases hunter success. However, in areas with male-biased
harvest there could potentially not be enough bucks on the landscape during this period to ensure that all does are bred
during their first estrus cycle (Jacobson 1992, DeYoung and Miller 2011). This would negatively affect the pregnancy rate
and the timing of parturition in the spring, which would negatively affect fawn survival and recruitment. As such,
hunters often express this concern and it would be a legitimate management concern if it were occurring.

Antlerless Harvest Options
Approach
Harvesting adequate numbers of antlerless deer is critical to effectively managing white-tailed deer populations.
Managers must also be able to target antlerless harvest to specific areas and rapidly adjust harvest in response to
extrinsic factors (e.g., winter mortality, disease). Currently, antlerless deer are harvested in Vermont during the archery,
youth, and muzzleloader seasons. The archery and youth season antlerless harvest is not currently limited, but is
predictable, relatively consistent, and generally concentrated in areas of higher deer density. Antlerless harvest during
the muzzleloader season is controlled through a limited permit system and is the Department’s primary means of
adjusting the total antlerless harvest in each wildlife management unit (WMU).
This system was an effective means of controlling antlerless harvest since its inception in the early 1990s. However, this
system has limits, and as deer populations are less effected by winter weather, hunter numbers decline, and hunter
access to private land decreases, the Department will not be able to achieve harvest objectives in some areas. That is
already the case in some WMUs. Therefore, the Department must find other means of achieving adequate antlerless
harvests.
Options for increasing the antlerless deer harvest in certain WMUs and better distributing antlerless harvest among
different hunters (i.e., archery, youth, rifle, muzzleloader) were evaluated by deer project staff. These simple evaluations
of the potential pros and cons of each individual approach were largely subjective but were based on data and a sound
understanding of Vermont’s hunters and deer population as well as experience with previous regulation changes in
Vermont and other northeastern states. Due to the large number of options and complexity of interactions, no attempt
was made to evaluate how various approaches might interact.
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Findings
There are many factors to consider when identifying and evaluating various approaches to harvesting antlerless deer.
The system should be simple, so that it is both easily understood by hunters and easily implemented by the Department.
It should be fair, with opportunity distributed among as many hunters as possible. It should consider history, tradition,
and public perception among both hunters and non-hunters. It must be predictable and controllable, so the Department
is able to increase or decrease the harvest when and where it is necessary. And, most importantly, it must be effective at
harvesting adequate numbers of antlerless deer now and in the future.
Maintain the Current Approach
The current approach of harvesting antlerless deer during the archery, youth, and muzzleloader seasons has been
effective in most WMUs and is well understood by hunters. The Department is able to accurately predict antlerless
harvests due to the long history of using this system. However, low permit fill rates during the muzzleloader season have
resulted in the Department not being able to distribute all available permits (and therefore not achieve harvest
objectives) in a few WMUs. Low fill rates are not necessarily bad as they allow more permits to be available and
therefore provide more hunters with an opportunity to harvest an antlerless deer. However, the number of permits
required to achieve harvest objectives has exceeded the number of muzzleloader hunters in these areas.
Early Antlerless-only Muzzleloader Season
Establishing an antlerless-only muzzleloader season prior to the rifle season could be a simple fix. It would allow the
Department to maintain the existing antlerless permit system and would be easy for hunters to understand as the
permits would still be used during a muzzleloader season. Prior to the rifle season, most muzzleloader hunters would
not have harvested a deer yet, and therefore would be more likely to attempt to fill their tag. Additionally, deer would
be less pressured, less concentrated on inaccessible properties, and therefore more vulnerable to hunters, which should
result in higher success rates. If the season was early enough (e.g, mid-October), deer would be more evenly distributed
on the landscape (less concentrated near fall foods) which could further increase success rates and also allow better
targeting of nuisance animals. Removing these deer 4-6 weeks earlier will also help alleviate some additional browse
impacts. An earlier season would also offer warmer weather conditions, which may be preferable for many hunters.
While this approach may be effective in the short term, it relies on increasing success rates rather than increasing the
pool of potential hunters and is likely to become ineffective as hunter numbers decline. Many Vermont hunters do not
hunt during the archery or muzzleloader seasons, and they would still be excluded from antlerless harvest opportunities
under this approach. This option would also create potential conflicts with other hunting seasons and, if held in October,
may draw opposition from some landowners concerned about expanded firearm hunting seasons affecting their use of
their land.
Early Antlerless-only Firearm Season
This approach is the same as the early muzzleloader season but allows the use of rifles and other firearms. It offers all
the same benefits with the addition of more effective implements and being open to all Vermont deer hunters. This
option would also create potential conflicts with other hunting seasons and, if held in October, may draw opposition
from some landowners concerned about expanded firearm hunting seasons affecting their use of their land. Some
hunters may also oppose harvesting antlerless deer with rifles, but this concern may be reduced as this would be a
separate, limited, antlerless-only season.
Antlerless Harvest During Rifle Season (by permit)
Allowing antlerless deer to be harvested by permit during the rifle season is a simple, effective option to achieve
antlerless harvest objectives. The Department could maintain the existing antlerless permit system, and it would not
create any additional hunting seasons. Success rates would be relatively high due to higher hunting pressure and deer
being less pressured (at least early in the season), which would ensure harvest objectives are easily achieved. This
approach would also expand antlerless harvest opportunities to all Vermont deer hunters; however, due to high success
rates the number of permits available may be very low in many WMUs. It is not clear whether this approach would
address challenges created by limited hunter access to private properties, but it is unlikely to be as effective as a
separate, earlier season because the higher hunting pressure will cause deer to shift to inaccessible areas quite quickly.
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Lastly, this option may generate opposition by some hunters, particularly those with entrenched opinions regarding
previous rifle antlerless seasons in the 1980s and prior.
Antlerless Harvest During Rifle Season (“doe days”)
This is generally the approach used in New Hampshire. All hunters would be allowed to harvest antlerless deer during
the first few days of the rifle season but would be limited to one deer. If a hunter chooses to harvest an antlerless deer,
they have tagged out and are no longer able to hunt during the rifle season, giving up their opportunity to harvest a
buck. This approach requires no permitting or the associated applications and lottery, and it would provide all hunters
with an opportunity to harvest an antlerless deer. The greatest limitation of this approach is that it could be extremely
difficult to predict the antlerless harvest. Vermont has higher hunting pressure than New Hampshire, so most WMUs
would likely have only 1-3 days of either sex hunting. Harvests during such a short window can be strongly affected by
weather conditions, making effective management very difficult. Although it avoids the need for permits, this approach
would create a fairly complex regulation structure as each WMU would have a different number of days when antlerless
deer could be harvested. As with the other rifle season approach, this option is also likely to generate substantial
opposition by some hunters, particularly those with entrenched opinions regarding previous rifle antlerless seasons in
the 1980s and prior.
Open Antlerless Hunting
This approach is essentially an extension of the “doe days” approach, with harvest of antlerless deer allowed during the
entire season. Currently in Vermont this could be implemented during the rifle or muzzleloader season. This would likely
employ a hunter choice approach, whereby a hunter is allowed only one deer during the season, but could also be done
with a separate, over-the-counter antlerless tag to further increase the antlerless harvest. This approach is best suited
for areas with high deer densities and high hunter selectivity (which limits antlerless harvest), or where a dramatic
reduction in the deer population is desired. Currently, it would cause an unnecessarily large decline in the deer
population in most areas, and it would be extremely unpopular with hunters.
Earn-a-Buck
The earn-a-buck approach would require that a hunter harvest an antlerless deer before they would be allowed to
harvest a buck. It could be applied to individual seasons or to all seasons, but requires that all affected hunters have the
opportunity to harvest an antlerless deer. As such, this approach has primarily been used in areas where deer are very
overabundant and substantial population reduction is desired. Earn-a-buck could be unpopular with many hunters
because it greatly restricts buck harvest opportunity. This approach is probably unnecessary at the current time in
Vermont, but could be an important tool in the future to address areas of locally overabundant deer.
Extended Archery Season
Antlerless harvest in archery season is a key component in deer population management in Vermont. In most years the
archery harvest accounts for the majority of the total antlerless deer harvest. Archery hunters tend to distribute their
hunting effort and, as a result, harvest in areas with higher deer numbers. Therefore, archery harvest has a low impact in
areas with fewer deer. Importantly, archery harvest allows hunters to better regulate locally abundant deer and is the
most effective tool for regulating exurban and suburban deer herds.
Extending the archery season could be a simple way to increase the antlerless harvest in the areas where it is most
needed while having little or no impact on areas with lower deer densities. However, based on the effects of the 5-day
extension in 2016 and 2017, extending the season may not result in an increased antlerless harvest unless other
regulations (e.g., bag limits) are also changed. Extending the season later into November would create conflicts with the
existing youth and rifle seasons and could increase the buck harvest as bucks become more vulnerable during the rut.
Extending the archery season could also be perceived as unfair by non-archery hunters as it is already the longest
season.
Increased Bag Limits
Increasing antlerless deer bag limits is a simple option to increase antlerless harvest. Data from the recent reduction in
the archery season bag limit indicate that this can affect the harvest. Given that hunters show a strong preference
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toward harvesting bucks, adjusting bag limits will have a greater impact on the antlerless harvest than the buck harvest.
There is a perception among hunters that large bag limits are unfair, but in 2017 only 2% of Vermont hunters harvested
3 deer and that is unlikely to change even with a larger limit. Observations from other states with very liberal bag limits
consistently show that most hunters will only harvest 2 deer per year. Increasing bag limits will not substantially increase
the overall antlerless harvest, but it may be enough in certain areas to help the Department reach harvest objectives.
Within Vermont’s current season structure, this regulation would primarily impact the archery harvest. It could also
affect the muzzleloader antlerless harvest in WMUs where all permits are not distributed in the lottery, which would be
beneficial, although that situation will ideally not exist in the future.

Season Timing
Approach
An important factor in the timing of hunting seasons is the timing of the breeding period for deer. The breeding period
causes changes in deer activity, which affects the vulnerability of deer to hunters. As a result, the timing of the seasons
relative to the breeding period influences the success of hunters and the number of deer harvested. Bucks, in particular,
are more vulnerable during the rut, and the amount of rut-related buck sign that hunters observe is an important driver
of satisfaction; therefore, seasons have historically been timed to coincide with this period. However, in heavily
exploited populations with male-biased harvest (such as Vermont) there could be an insufficient number of bucks to
ensure that all does are bred during their first estrus resulting in a prolonged breeding season and later conception
dates (Jacobson 1992, DeYoung and Miller 2011).
The onset of breeding in white-tailed deer is ultimately triggered by photoperiod and temperature (Severinghaus and
Cheatum 1956, Verme and Ullrey 1984), and does will continue to ovulate until they conceive or winter weather
becomes restrictive (Cheatum 1949a, Mansell 1971, 1974, Plotka et al. 1977, Verme and Ullrey 1984). Perhaps the most
important concern about the time of breeding in northern environments is its relationship to plant emergence in spring
and the short growing season that presumably restrict timing of parturition (Langvatn et al. 2004). Fawns must be born
late enough that their mothers have adequate nutrition during late gestation and early lactation (Moen 1978), yet early
enough that they can reach sufficient size and have adequate body reserves prior to their first winter (Verme and Ozoga
1980).
Conception dates were monitored to assess possible impacts of harvest timing on breeding chronology. Fetal age in
days, and consequently breeding date, was estimated from physical measurements of fetuses and predictive equations
developed by Hamilton et al. (1985). Fetuses were collected from incidentally killed deer handled by Vermont game
wardens during February-May 2016-2017. The forehead to rump length was measured (nearest mm) on each fetus with
the fetus lying in a natural position. Age in days was estimated using forehead-rump length and predictive equations
developed by Hamilton et al. (1985). Mean length was used to estimate age of twin and triplet fetuses; age of triplets
was estimated using the equation for twins as no equation was provided for triplets. Breeding date was determined by
subtracting age in days from the kill date. Due to the skewed distribution of breeding date data, the Kruskal-Wallis test
was used to detect differences in breeding date among age classes, within age classes between years, and among litter
sizes within age classes; pairwise comparisons were made using Wilcoxon rank sum tests. Similar productivity data
collected by VFWD during 1963-1989 were analyzed and compared visually, but differences in data format did not
facilitate statistical comparison between the two time periods.
Findings
Median breeding date for 150 female deer of all ages was 22 November, with 68% of breeding occurring from 6-25
November (Fig 6). Breeding date could only be estimated for 3 pregnant fawns which conceived on 3 December, 14
December, and 18 January. For 35 yearlings, the median breeding date was 21 November; breeding dates ranged from 8
November to 12 January, with 83% from 11-30 November. The median breeding date for 112 adult does was 22
November. Breeding dates ranged from 26 October to 10 January, with 63% from 11-30 November. There was no
difference in breeding chronology between years or among regions; however, small sample sizes limited statistical
inference.
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The concise breeding period and mid-to-late November peak was consistent with other northern deer populations
(Cheatum and Morton 1946, Severinghaus and Cheatum 1956, Siegler 1968, Verme 1969, Mansell 1974, Harder and
Moorhead 1980, Fortin et al. 2015), and nearly identical to the breeding period observed during 1963-1989 in Vermont
(Fig. 7). Differences in data format and collection methodology did not facilitate statistical comparison, but peak
conception during 1963-1989 occurred during the week of 24 November, with 54% breeding during the last 3 weeks of
November.
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Figure 6. Conception dates of white-tailed deer in Vermont, 2015-2016.
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Figure 7. Conception dates of white-tailed deer in Vermont, 1963-1989.

Adult deer carrying a single fetus bred later (26 November) than deer carrying twins or triplets (20 November; P <0.001).
Adults that bred on or before 21 November were more fecund (1.98 fetuses per pregnant doe) than deer that bred later
(1.60; P <0.001). The higher fecundity of early breeding adults suggests an influence of physical condition on timing of
estrus and is consistent with findings from similar studies (Fortin et al. 2015).
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During 2015-2017, pregnancy was determined for 52 fawns of which 6 (12%) were pregnant. Adult and yearling
pregnancy rates during 2014-2017 were not different (93% and 90%, respectively; P = 0.42). There were no differences
in pregnancy rate among regions or among years for any age class. Pregnancy of deer ≥1 year old (92%) was greater than
that observed in the 1960s (82%; P <0.001), 1970s (85%; P <0.001), or 1980s (86%; P = 0.012).
There was a single, obvious peak in the breeding season and >90% of deer >1 year old were pregnant, indicating that
Vermont’s hunting seasons had no effect on the timing or success of breeding. The breeding period had not changed
over time, and pregnancy rates were actually higher than those observed in the past. The higher pregnancy rates were
presumably related to deer being in better physical condition than they were in the 1960s, 1970s, or 1980s. The
observation that earlier-breeding deer were more fecund is important, as it demonstrates the effect of physical
condition on the timing of estrus. This indicates deer that conceived later presumably did so because they were in
poorer physical condition, not because they failed to conceive during an earlier estrus cycle. There is no need to adjust
the timing or structure of the hunting seasons to facilitate successful breeding.
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Deer Drives
Background
The Department periodically receives complaints from landowners regarding deer drives. Driving deer can be an
effective deer hunting strategy and is not currently regulated. While it is not a biological concern, it can lead to
landowners posting their property, thereby impacting other hunters’ access to land and affecting the Department’s
ability to manage the deer population.
The Vermont Constitution states that “The inhabitants of this State shall have liberty in seasonable times, to hunt and
fowl on the lands they hold, and on other lands not inclosed [sic], and in like manner to fish in all boatable and other
waters (not private property) under proper regulations, to be made and provided by the General Assembly.”
Vermont’s tradition of open access to private land for hunting is partially responsible for this issue and may justify some
regulation of deer drives. In most of the US, hunters (or other users) cannot access private land without permission;
therefore, regulations restricting deer drives in these areas are unnecessary as a landowner has presumably vetted the
activity by granting permission to hunt on the property. Conversely, permission is not required to hunt on non-posted
land in Vermont and some landowners may not approve of a large group of hunters driving deer on their property, even
if they otherwise approve of hunting. Currently, their primary recourse is to post their property, restricting access by all
hunters and potentially adding to an already increasing management challenge. Limiting deer drives on private land may
help to limit the amount of posted land and improve the image of hunters to the non-hunting public.
Approach
Deer project staff reviewed regulations in other states pertaining to deer drives, hunting party size, and access to private
land.
Findings
Out of 48 states and 4 Canadian provinces whose regulations were reviewed, only 5 had regulations relating to deer
drives (Table 6, Fig. 8).

Table 6. Regulations related to deer drives in 5 states.

State
ME

NH
RI
PA
IL

Regulation
A person may not participate in a hunt for deer during which an organized or planned
effort is made to drive deer. Four or more persons working together to move deer
constitutes an organized or planned effort to drive deer.
It is unlawful to have more than 6 people participate in a joint drive for deer.
No more than five persons to hunt in unison.
It is unlawful to hunt deer, elk or bears in a party of more than 25 persons.
It is unlawful to drive deer, or participate in a deer drive, on DNR-owned or -managed
properties during all deer seasons.
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Figure 8. Map of states with regulations related to deer drives (green) and those without (yellow). Regulations in Alaska, Hawaii,
and some Canadian provinces (white) were not reviewed.

Notably, the only 3 states with regulations that meaningfully limit deer drives on private land are all in New England.
While the original impetus behind these regulations is unknown, the tradition of open access to private land for hunting
in this part of the country most likely was at least partially responsible. Regulating deer drives on private land could
provide landowners who chose not to post some additional recourse.
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Buck Age Structure Management & Antler Point Restrictions
Background
In 2005 the Fish and Wildlife Board instituted an antler point restriction (APR) that defined a legal buck as an antlered
deer with 2 or more points 1 inch in length or longer on one antler. Commonly referred to as the spike-horn rule
because it protected spike-antlered deer from harvest, this regulation was implemented to allow more yearling bucks to
survive to older age classes. The APR was originally intended as a 5-year experiment but was ultimately continued due to
its popularity among hunters. A public opinion survey in 2014 indicated that 75% of hunters supported the APR.
The 2014 survey (Duda 2014) clearly showed that Vermont hunters were interested in how the Department manages
the buck population. Opportunities to see or harvest older, larger bucks was an important driver of satisfaction for the
majority of hunters. Prior to implementation of the APR, yearlings comprised about 65% of the statewide buck harvest
each year, with half of yearling bucks (more than 30% of all bucks) having spike antlers. This regulation was
implemented to better balance the diverse interests found in the deer hunting community and promote a more diverse
buck age structure.
Initial evaluations of the APR clearly demonstrated that it was effective at reducing the harvest of yearling bucks and
increasing the proportion of 2-year-olds in the harvest. It was not clear, however, what effect it had on the harvest of 3
or ≥4-year-old bucks. More importantly, these evaluations raised concerns about the potential effect of the APR on
antler development in Vermont’s bucks. Specifically, that the proportion of yearling bucks with spike antlers may have
increased, and that older bucks may have fewer antler points (i.e., smaller antlers) than prior to the APR. However,
many factors affect antler size (e.g., winter severity, habitat quality) which confounded interpretation of these results.
As a result, the Department and Board decided that additional data on buck age and antler development were needed
to further evaluate these concerns.
There are many potential management alternatives to achieve buck age structure objectives beyond simply maintaining
or eliminating the current APR. This evaluation was intended not only to look at the potential effects of the APR, but also
to evaluate an array of alternative approaches that could help achieve buck age structure objectives while maximizing
hunting opportunity and hunter satisfaction.

Data Sources
Data for this evaluation were obtained primarily from biological check stations operated annually by the Department.
Measurements included field-dressed body weights, antler beam diameter (ABD), and antler points. Deer age was
determined by cementum annuli analysis from an extracted central incisor (Low and Cowan 1963, Gilbert 1966;
conducted by Matson’s Laboratory, LLC, Manhattan, MT, USA), and/or the tooth replacement and wear method
(Severinghaus 1949). Antler beam diameter was measured 1 inch above the pedicle and antler points were ≥1 inch long.
Biological data were available from individual deer from 1995-2017. Summary data with statewide or regional averages
were available from 1965-2017.
One of the primary factors limiting prior evaluations of the APR and its effect on the buck population was the lack of
comparable data collected prior to implementation of the APR. The Department has collected body weights and antler
measurements from harvested deer since the 1930s and has estimated deer ages based on tooth replacement and wear
since the 1950s. In 2004, the Department began collecting incisor teeth for cementum aging. Cementum aging is more
reliable for older deer, and therefore has been the standard used by the Department since then; however, it provides
only a single year of pre-APR age data. The tooth replacement and wear (TRW) technique is reliable for yearling deer
and any biases in ages would presumably be consistent over time. Therefore, in addition to analyses conducted using
cementum ages, the Department conducted many APR analyses using TRW ages to provide a larger pre-APR dataset.
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Deer project staff searched both electronic and paper project archives in search of additional pre-APR data, particularly
cementum age data. The only new data that could be utilized were cementum age data from 1987. Unfortunately, these
data could not be matched to body weight or antler size data, but they were useful for analyses of harvest age
composition and population age structure.
Prior to the APR, biological data were collected at reporting stations during the opening weekend of the rifle season.
Since the APR did not apply to youth hunters during the youth season, in 2008 biological reporting stations were moved
to the youth season in order to obtain a representative sample of yearling bucks. The Department continued to collect
some data during the rifle season to better understand the composition of the harvest and evaluate the effects of the
APR.
The Department operated 20-25 biological reporting stations annually during the youth season from 2008-2017,
allowing staff to examine 2,251 antlered bucks (annual range: 172-264). Department staff examined 10,493 antlered
bucks at biological reporting stations during the rifle season during 1995-2004 (annual range: 579-1545). The
Department increased the number of biological reporting stations operated during the opening weekend of the rifle
season from 8 in 2013-2014 to 23 in 2015-2016 and 11 in 2017. Department staff examined 3,327 antlered bucks during
the rifle season during 2015-2017.
During 2015-2017, the Department asked all successful rifle season hunters to provide an incisor tooth from their buck.
This voluntary tooth submission program provided cementum ages for an additional 7,593 bucks harvested during the
rifle season; including 2,400 in 2015, 2,642 in 2016, and 2,551 in 2017. Deer project staff were able to verify the number
of antler points on 392 of these bucks that were ≥3 years old.
In total, cementum ages were collected from 475 antlered bucks during 2004 and 15,550 antlered bucks during 20052017. Tooth replacement and wear ages were collected from 17,781 antlered bucks during 1995-2017; including, 10,299
during 1995-2004 and 7,482 during 2005-2017.
Body and antler size in northern deer, particularly yearling bucks, can be strongly affected by prior winter severity.
Therefore, it is important to consider winter severity when evaluating temporal change in these metrics. The
Department has been collecting winter severity index (WSI) data since 1970. Between 1 December and 15 April, one WSI
point is tallied for each day with ≥18 inches of snow on the ground, and one point for each day with minimum
temperature ≤0 °F.

Changes in Buck Harvest Age Composition and Population Age Structure
Approach
Harvest age composition was determined by cementum ages obtained from deer examined at biological check stations
during the rifle season in 1987, 2004, and 2013-2017. Additional cementum ages were obtained from incisor teeth
voluntarily provided by hunters during 2015-2017.
Prior to implementation of the APR, the age composition of the buck harvest was assumed to be representative of the
age structure of the buck population. Similar assumptions had been made regarding the youth season buck harvest
during 2008-2017 (when the Department operated biological check stations). With no restrictions on which bucks a
hunter could harvest, these were reasonable assumptions; however, they ignored potential biases caused by hunter
selectivity or differential vulnerability of different age classes. Young bucks tend to be more vulnerable to harvest than
older bucks (Roseberry and Klimstra 1974), but, conversely, some hunters may avoid harvesting younger deer. There
was little evidence of selectivity for older bucks among Vermont deer hunters, but the nature of hunting in heavily
forested areas may have allowed some younger bucks to escape before a hunter recognized that it had legal antlers. The
youth season harvest may be further biased by the locations youth hunters choose to hunt. Most hunt in farmland
where deer densities are higher; however, hunting pressure is also higher in these areas and as a result the population
age structure is likely younger.
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With the APR in place, the age composition of the buck harvest was not representative of the age structure of the buck
population because most yearling bucks could not be legally harvested. As a result, the number or proportion of older
bucks in the harvest did not necessarily indicate a commensurate change in the number or proportion of those bucks on
the landscape. Understanding change in the buck population age structure is necessary to calculate harvest rates and
determine the potential effects of the APR on buck population size and the total number of bucks harvested.
To more accurately estimate buck population age structure, a reconstruction model was developed using TRW ages
from 1995-2003 and cementum ages from 2004-2017. The model accounted for non-hunting mortality with annual
variation driven by winter severity. For the post APR period, this was an existing model used by the Department for
annual population estimates. Prior to the APR, the expanded model relied on TRW ages. Although this was a less-reliable
way to estimate ages of older deer, it should still have produced reasonably accurate estimates of population age
structure. Actual population age structure does vary from year to year due primarily to variation in recruitment of
younger age classes, which is driven largely by winter severity. Post-APR, the proportion of bucks with legal antlers can
also influence age structure the following year because it affects the harvest. Therefore, age structure was averaged
across all years for each period to produce more robust estimates.
Utilizing estimated buck population size and age structure and harvest age composition it was possible to estimate both
overall and age-specific harvest rates during the pre-APR and post-APR periods. Harvest rate was calculated as the
number of bucks harvested divided by the number of bucks in the population. The same calculation was used for
individual age classes. This allowed for evaluation of the impact of the APR on the overall number of bucks harvested
and the harvest age composition.
Hunting pressure, deer habitat quality, winter severity, and other factors vary across Vermont. As a result, the age
composition of the harvest and age structure of the population also vary, and any effect of the APR could be expected to
vary commensurately. Harvest age composition, population age structure, and harvest rates were estimated for each of
Vermont’s 6 deer management regions and compared between time periods to determine what effect the APR had in
each region and if it differed among regions. Insufficient data prior to the APR limited evaluation at the WMU level. Rifle
harvest age composition was calculated for each WMU during 2015-2017 to examine potential differences at this spatial
scale.
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Findings: Buck Harvest Age Composition
The harvest composition was nearly identical in 1987
and 2004, with 63-65% yearlings, 27-29% 2-year-olds,
5% 3-year-olds, and 3-4% ≥4-year-old bucks. Mean
rifle season harvest age composition during 20132017 was 27% yearlings, 52% 2-year-olds, 15% 3year-olds, and 7% ≥4-year-old bucks (Fig. 9). The
antler restriction resulted in a 58% reduction in the
proportion of yearlings in the harvest, and 79%,
166%, and 172% increases in the proportions of 2, 3,
and ≥4-year-old bucks, respectively.
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Figure 9. Age composition of the statewide buck harvest before (dark
lower in 2015-2017 than during 1995-2000. The
green) and after (light green) the APR.
harvest rate was lower during 2008-2014 (38%) than
during 1995-2000 (50%). Starting with the same buck population size (22,000) the expected harvest would be 24% lower
(2,640 fewer deer) under the current antler restriction.
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Most deer management regions had buck harvest age compositions that were similar to the state as a whole (Fig. 10).
The Northeast and Lake Plains were the extreme cases and thus were examined in greater detail. In the Northeast
(WMUs D1, D2, and E), rifle season harvest age composition prior to the APR was 49% yearlings, 35% 2-year-olds, 6% 3year-olds, and 9% ≥4-year-old bucks. Mean rifle season harvest age composition during 2013-2017 was 27% yearlings,
43% 2-year-olds, 17% 3-year-olds, and 10% ≥4-year-old bucks (Fig. 10). The antler restriction resulted in a 44% reduction
in the proportion of yearlings in the harvest, and 22%, 165%, and 10% increases in the proportions of 2, 3, and ≥4-yearold bucks, respectively. The harvest rate was lower during 2008-2014 (35%) than during 1995-2000 (42%). Assuming
equal buck population size during the two time periods, the expected harvest would be 17% lower under the current
antler restriction.
In the Lake Plains (WMUs A, B, F1, and F2), rifle season harvest age composition prior to the APR was 71% yearlings, 22%
2-year-olds, 4% 3-year-olds, and 2% ≥4-year-old bucks. Mean rifle season harvest age composition during 2013-2017
was 31% yearlings, 54% 2-year-olds, 10% 3-year-olds, and 4% ≥4-year-old bucks (Fig. 10). The antler restriction resulted
in a 56% reduction in the proportion of yearlings in the harvest, and 145%, 133%, and 92% increases in the proportions
of 2, 3, and ≥4-year-old bucks, respectively. The harvest rate was lower during 2008-2014 (43%) than during 1995-2000
(62%). Assuming equal buck population size during the two time periods, the expected harvest would be 31% lower
under the current antler restriction. Notably, the actual
mean total buck harvest during 2015-2017 (2,051) was
Table 7. Age composition of the rifle season buck harvest by
within 4% of the mean during 1995-2000 (2,120), suggesting
wildlife management unit (WMU), 2015-2017.
the buck population may have increased by nearly 40%.
Age
There was substantial variation among WMUs in the age
composition of the rifle season buck harvest. The
proportion of yearlings in the harvest ranged from 17% in
WMU G to 52% in WMU A (Table 7). WMU A had the
highest hunting pressure, highest proportion of agricultural
land, and mildest winters of any WMU. It was the only
WMU where most yearling bucks grew legal antlers.
Conversely, the central portion of the state (WMUs G, H, I,
and J1) consistently had the highest proportion of yearling
bucks with spike antlers, which presumably accounted for
the lower percentage of yearlings in the harvest.
The proportion of the harvest that was ≥4 years old also
varied considerably, ranging from 1% in WMU A to 20% in
WMU E1 (Table 7). WMUs E1 and E2 had the lowest deer
densities and lowest hunting pressure of any WMU. As a
result, more bucks were able to avoid hunters and survive
to older age classes.

WMU

n

1

2

3

≥4

A

158

52%

40%

7%

1%

B

1,035

27%

56%

12%

5%

C

351

28%

49%

17%

6%

D1

871

30%

51%

14%

5%

D2

405

31%

46%

16 %

7%

E1

209

29%

39%

12%

20%

E2

126

31%

37%

14%

18%

F1

332

39%

50%

8%

3%

F2

393

38%

48%

11%

4%

G

350

17%

51%

22%

11%

H

548

19%

55%

18%

8%

I

322

19%

53%

18%

10%

J1

853

22%

58%
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Figure 10. Age composition of the buck harvest by deer management region before (dark green) and after the APR (light green).
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Findings: Buck Population Age Structure
Based on reconstruction modelling, the statewide buck population age structure during 1995-2004 was similar to the
observed harvest age compositions in 1987 and 2004, suggesting the harvest was a fairly good representation of the
population. Averaging the 3 sources yielded an estimated pre-APR population age structure of 64% yearlings, 27% 2year-olds, 6% 3-year-olds, and 3% ≥4-year-old bucks (Fig. 11). Estimated age structure post-APR was 53% yearlings, 33%
2-year-olds, 9% 3-year-olds, and 5% ≥4-year-old bucks (Fig. 11). If recruitment to the yearling age class was the same
pre- and post-APR (i.e., there were the same number of yearlings in the population during both time periods), the buck
population would have been 21% greater post-APR. That may not have been the case due to changes in deer population
size and management objectives, but it is likely that the buck population increased somewhat as a result of the APR.
70%

In the Northeast region, estimated pre-APR buck
population age structure was 54% yearlings, 30% 2year-olds, 8% 3-year-olds, and 7% >4-year-olds.
Estimated age structure post-APR was 50%
yearlings, 30% 2-year-olds, 11% 3-year-olds, and 9%
>4-year-olds (Fig. 12).
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population age structure was 72% yearlings, 21% 2year-olds, 5% 3-year-olds, and 2% >4-year-olds.
Estimated age structure post-APR was 57%
yearlings, 33% 2-year-olds, 7% 3-year-olds, and 3%
>4-year-olds (Fig. 12).
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Comparison of harvest age composition and
population age structure indicated the APR shifted
Figure 11. Statewide buck population age structure before (dark green) 11% of the population from yearling to older age
and after (light green) the APR.
classes; however, 27% of the harvest shifted to
those older age classes. The harvest rate of ≥2-yearold bucks increased from 50% pre-APR to 60% postAPR, indicating much of the proportional increase in harvest of ≥2-year-old bucks was due to shifted hunting pressure
rather than changes in buck population age structure. Hunters’ perception of the APR was presumably driven by changes
in buck harvest age composition, as these are the deer they see at reporting stations or in pictures shared on social
media. However, change in buck population age structure is what actually affects a hunter’s opportunity to see or
harvest an older buck and the amount of buck sign they see in the woods.
The APR was effective at reducing the harvest of yearling bucks and allowing those deer to survive to the 2-year-old age
class. However, it also shifted hunting pressure to those older age classes, resulting in increased harvest rates and
smaller gains in the 3 and ≥4-year-old age classes. The APR caused substantial reductions (17-31%) in the overall number
of bucks harvested. This is the trade-off with any form of buck age structure management, as these strategies work by
reducing the buck harvest rate. However, in northern areas such as Vermont, the reduction in the buck harvest may be
more substantial because overwinter mortality is greater. As a result, more of the bucks that survive the hunting seasons
will die before they can be harvested in subsequent years.
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Figure 12. Buck population age structure by deer management region before (dark green) and after (light green) the APR.
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Trends in Antler Size and Body Weight Over Time
Approach
Biological data were analyzed to assess change in the physical condition of the buck population over time. Data were
divided into pre-APR (1995-2004) and post-APR (2008-2017) time periods, and a t-test was used to detect differences
between time periods. Linear regression analysis was used to examine trends over time in antler size and body weight.
Since winter severity influences antler size in yearling bucks, multiple linear regression analysis incorporating the winter
severity index (WSI) was used to evaluate the trends for this age class.
A t-test was used to detect differences in body weight between spike-antlered and legal-antlered bucks in the yearling
and 2-year-old age classes.
Metrics evaluated included the percentage of yearling bucks with spike antlers, and ABD, antler points, and body weight
of all age classes. All statistical analyses were performed in Microsoft Excel (2016); significance level was set a priori at α
= 0.05 for all tests.
Findings
The proportion of yearling bucks (determined by TRW) with spike antlers was greater during 2008-2017 (63%) than
during 1995-2004 (55%; P = 0.005; Fig. 13). The same analysis conducted on yearlings determined by cementum aging
found that 2004 (50%) was not different from 2008-2017 (61%; P = 0.18), but the single year of pre-APR data limited
statistical inference. Multiple regression analysis incorporating winter severity indicated that the proportion of yearlings
with spike antlers was increasing during 2004-2017 (P = 0.020, r2 = 0.53).
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Figure 13. Proportion of yearling bucks with spike antlers, 1995-2017 (A), and during the pre-APR and post-APR time periods (B).
Data are presented for yearling bucks determined by tooth replacement and wear (squares, dark green), and by cementum
annulation (circles, light green). Error bars show 95% confidence intervals.

The proportion of yearling bucks with spike antlers was greater after the APR was implemented than it was before, but it
is possible that this difference could be related to collecting data during the youth season (post-APR) instead of the rifle
season (pre-APR). Youth hunters can harvest any deer and therefore occasionally harvest small-antlered bucks without
first seeing that the deer had antlers. Conversely, rifle hunters prior to the APR needed to confirm that a buck had at
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least one antler ≥3 inches long which may have allowed some small-antlered bucks to avoid harvest. Additional
selectivity by adult hunters, if it existed, would presumably add to this difference.
Biological data were not collected during youth season during the pre-APR time period, so it was not possible to
compare harvest composition between the two seasons using those data. However, based on reported harvest data, the
proportion of all bucks harvested during 2001-2004 that had 2 or fewer antler points was consistently greater during the
rifle season (44%, range: 40-47%) than during the youth season (39%, range: 34-42%). The proportion of the youth
season harvest during 2008-2017 that was yearling bucks (64%) was similar to the proportion of the rifle season harvest
during 1995-2004 that was yearling bucks (61%); therefore, the two datasets should be comparable and youth hunters
would not be expected to harvest more spike-antlered deer than rifle hunters. Further, during 2015-2017 the
Department recorded whether both antlers were <3” long in youth season bucks. No such deer were observed during
this period. It is unlikely that the switch to youth season accounted for the observed change in the proportion of
yearlings with spike antlers. Importantly, any difference between rifle and youth season would not account for the
apparent increasing trend from 2004-2017 after accounting for the effects of winter severity.
Antler beam diameter of yearling bucks was 3% smaller during 2008-2017 (16.36+0.18 mm) than during 1995-2004
(16.83+0.11 mm; P = 0.039; Fig. 14). Multiple regression incorporating WSI indicated yearling ABD declined during 20042017 (P = 0.032, r2 = 0.47), but not during 1995-2004 (P = 0.086, r2 = 0.36); however, year did not improve model fit
substantially in either case (i.e., year had less influence than WSI). We were not able to detect any trends or temporal
change in antler beam diameter for 2, 3, or ≥4-year-old bucks.
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Figure 14. Antler beam diameter of yearling bucks, 1995-2017 (A) and during the pre-APR and post-APR time periods (B). Error
bars show 95% confidence intervals.

It appears that yearling ABD had been declining since the 1990s. The long-term declining trend in this metric was
presumably related to declining habitat quality across much of Vermont, which was supported by data on the quantity
of young forest habitat and anecdotal observations of deer impacts on forest health. Similar to the proportion of
yearlings with spike antlers, this metric could be affected by the collection of data during the youth season instead of
the rifle season if the two datasets are not comparable. While these factors complicate interpretation of these data, the
declining trend in ABD from 2004-2017, but not during 1995-2004, suggests a possible effect from the APR.
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The distribution of total antler points was different during 2008-2017 than during 2004 for yearlings (χ2 = 15.53, df = 3, P
<0.001), 2-year-olds (χ2 = 14.12, df = 4, P = 0.007), and 3-year-olds (χ2 = 12.03, df = 5, P = 0.034). In all cases a greater
proportion of deer had fewer total points during 2008-2017 (Fig. 15). There was no detectable difference in the
distribution of antler points in ≥4-year-old bucks between 2004 and 2008-2017.
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Figure 15. Antler point distribution of 1, 2, 3, and ≥4-year-old bucks before (dark green) and after (light green) the APR.

These data suggest a general decline in antler points for yearling, 2-year-old, and 3-year-old bucks. Antler size does vary
from year to year driven primarily by variation in winter severity; therefore, it is important to be cautious when drawing
conclusions from this analysis, as 2004 may not be representative of the pre-APR period. However, the pattern is
consistent with findings from evaluation of the other antler metrics.
This was the only analysis which showed a decline in antler size among 2 or 3-year-old bucks. These results could be
reasonably explained by the harvest selection that results from the APR. Most of the yearlings that survived to 2-yearsold were spike-antlered, thus many of them would also be expected to grow smaller antlers as 2-year-olds. Similarly,
many 2-year-olds that survived to 3 were spike antlered (14% of 2-year-olds had spike antlers during 2008-2017), and
presumably those deer would grow smaller antlers as 3-year-olds. This is simply the result of a selective harvest
(resulting from the APR) disproportionately increasing survival of small-antlered deer.
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Body weight and antler size are closely related, particularly in younger deer. The mean field-dressed weight of spikeantlered yearling bucks (114.4±0.6 lbs) was less than legal-antlered yearlings (121.7±0.8 lbs; P <0.001) during 2008-2017.
This difference was even more pronounced in 2-year-old bucks, with spike-antlered deer weighing 118.7+1.8 lbs and
legal bucks 145.4+1.3 lbs (P <0.001). Selective harvest due to the APR should, therefore, have resulted in increased
survival of smaller-antlered, smaller-bodied deer through the hunting seasons. Body size affects survival of deer in
northern areas, as larger deer are better able to deal with deep snow and cold temperatures. Therefore, any selection
for smaller-bodied deer is highly undesirable as it would likely lead to lower overwinter survival.
Lack of cementum age data prior to the APR limited statistical analyses of differences in body weight between pre-APR
and post-APR time periods, and there was no detectable trend in yearling body weight from 2004-2017 (P = 0.670, r2 =
0.02). However, analyses conducted using TRW ages indicated that field-dressed body weight of yearling bucks was 3%
greater during 2008-2017 (116.7+0.5 lbs) than during 1995-2004 (113.3+0.5 lbs; P <0.001; Fig. 16) and showed an
increasing trend during 1995-2017 (P <0.001, r2 = 0.53). A similar pattern was observed in 2-year-old bucks, with greater
body weight during 2008-2017 (138.9+0.6 lbs) than during 1995-2004 (136.0+0.9 lbs; P = 0.016) and an increasing trend
from 1995-2017 (P = 0.007, r2 = 0.34; Fig 17); however, TRW aging is less reliable for this age class.
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Figure 16. Field-dressed body weight of yearling bucks, 1995-2017 (A), and during the pre-APR and post-APR time periods (B).
Data are presented for yearling bucks determined by tooth replacement and wear (squares, dark green), and by cementum
annulation (circles, light green). Error bars show 95% confidence intervals.
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Figure 17. Field-dressed body weight of 2-year-old bucks, 1995-2017 (A), and during the pre-APR and post-APR time periods (B).
Data are presented for yearling bucks determined by tooth replacement and wear (squares, dark green), and by cementum
annulation (circles, light green). Error bars show 95% confidence intervals.

These data suggest that antler size and body weight were trending in opposite directions. While increased body weights
are generally desirable, the divergent trends in yearling ABD and yearling body weight had not been seen previously in
Vermont (Fig 18.). This pattern would also be inconsistent with scientific literature on deer, as ABD is strongly correlated
with body mass (Roseberry and Klimstra 1975, McCullough 1982), and both metrics are commonly used to indicate
population status relative to carrying capacity.
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Figure 18. Antler beam diameter and field-dressed body weight of yearling bucks, 1965-2017.
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If selection was occurring due to the APR, it should have favored smaller-bodied deer. Increased weights could be the
result of better population management (lower densities relative to carrying capacity) since 2005, but antler size would
be expected to increase commensurately. It is also possible that winter weather effects and winter mortality, which
favor larger-bodied deer, are stronger selective forces than harvest mortality. Body weight is also a better predictor of
dominance than antler size (Townsend and Bailey 1981, Miller et al. 1987, Newbolt et al. 2017), so it is possible that
small-antlered, small-bodied deer do relatively little breeding while small-antlered, larger-bodied bucks have greater
breeding success. However, dominance does not necessarily result in greater breeding success in white-tailed deer
(DeYoung et al. 2006), so it seems unlikely that this would result in noticeable selection for physical characteristics over
a short time period.
Another possibility is that the observed pattern is related to collecting data during the rifle season pre-APR and the
youth season post-APR. Correlation analysis indicated that body weight and ABD were strongly correlated during 19952004 (rifle season data) and during 2008-2017 (youth season data), but relatively weakly correlated when the two
datasets were combined and analyzed as a single dataset. This indicated that the two datasets were different, and thus
comparing them and making conclusions about the entire deer population may not be appropriate. Given the observed
declines in antler size based on other metrics (e.g., increasing percent of yearlings with spike antlers), it is likely that
antler size was declining but that the observed increase in body weight may have been a result of comparing different
datasets.
To explore the possible effect of changing the timing of data collection (youth season is one week earlier than rifle
season), intra-annual change in body weight during the month of November was analyzed. All age classes of bucks lost
weight during this period (Fig. 19). It is widely understood that mature bucks lose weight during the rut as they focus
their energy on reproduction, but substantial weight loss in yearling bucks has been poorly documented. Yearling bucks
lost 6-8 lbs during the 16-day rifle season. The pattern of weight loss was non-linear, with little or no loss in early
November and more rapid loss later in the month; therefore, the timing of the rifle season affects expected total weight
loss during the season. Regardless, little or no weight loss would be expected between youth season and the opening
weekend of rifle season.
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Figure 19. Mean weight of bucks harvested during the November rifle season, by age, by day.

Antler size in Vermont’s bucks was smaller post-APR than pre-APR, and several analyses indicated a declining trend.
There are several possible explanations for the observed declines, including reduced habitat quality, the switch in data
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collection from rifle to youth season, and, most concerning, the selection that results from the APR. Habitat quality in
Vermont is declining as forests mature and there is less young forest habitat available.
Data collected during the youth season may not have been comparable to data collected during the rifle season prior to
the APR. Youth hunters focused more on farm habitats where deer densities were higher, and it is possible that deer in
these areas were not representative of deer from more heavily forested areas. Additionally, youth hunters could harvest
any deer, whereas rifle season hunters were limited to antlered bucks. It is possible that the accidental harvest of smallantlered deer by youth hunters could account for some of the observed difference, but 1 in 6 spike-antlered deer would
need to have been harvested this way to account for all of the observed difference. The limited comparisons that could
be made between the two seasons indicated that youth hunters did not harvest more spike-antlered deer than rifle
hunters, and therefore would not be expected to harvest smaller-antlered deer. Importantly, any biases associated with
this change would not account for the increasing trend in the proportion of spike-antlered yearlings from 2004-2017.
Selection associated with the APR could also reasonably explain the observed changes in antler size. The APR increased
survival of smaller-antlered deer and reduced survival of larger-antlered deer. As these deer survive to older age classes,
they continue to grow relatively small antlers thereby reducing the average antler size in those age classes. Due to
increased survival, these deer are then afforded more opportunities to breed and pass on those genes.
Heritability of antler characteristics in white-tailed deer is complex and only moderately understood. Antler
characteristics are heritable (i.e., they are attributable to the effects of genes), but other sources of variation (e.g.,
environmental factors, nutrition) may be more important. Additionally, both parents provide genes affecting antler
characteristics, and the dam provides further influence through her effect on birth weight, early-life nutrition, and
survival of her offspring. Nonetheless, prolonged harvest of trophy males has been linked to declines in genetic diversity
and male quality in red deer (Hartl et al. 1991, Pozo et al. 2016) and bighorn sheep (Coltman et al. 2003, Pigeon et al.
2016), which raises significant concerns regarding the influence of selective harvests on population fitness.
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Breeding Model
Approach
To better understand how the selective harvest resulting from the APR could influence herd genetics, a breeding model
was developed to determine how the APR affected the opportunity for spike-antlered deer to breed. Fetuses were
collected from incidentally killed deer handled by Vermont game wardens during February-May 2016-2017. Fetal age in
days, and consequently breeding date, was estimated from physical measurements of fetuses and predictive equations
developed by Hamilton et al. (1985). A reconstruction model was used to estimate mean buck population size and age
structure during 2008-2013. This model was unreliable during 2014-2017 because it relies primarily on ages of harvested
deer, and many of the deer that were alive during that period had not yet been harvested by 2017. Antler data collected
at biological reporting stations was used to determine the percentage of deer in each age class that had spike antlers
during 2008-2017. Daily harvest data was used to estimate the number of legal-antlered and spike-antlered bucks that
were alive on each day during the breeding period (15 October-15 January). The proportion of breeding opportunity that
would have been afforded to spike antlered deer was estimated by multiplying the proportion of each day’s standing
buck population that was spike-antlered by the proportion of breeding that occurred on that day.
Findings
Given the age structure and proportions of spike-antlered deer observed during 2008-2017, 38% of all adult bucks would
have been spike-antlered at the beginning of the hunting seasons. In a non-selective harvest scenario (i.e., no APR), 38%
of all breeding opportunity would be afforded to spike-antlered deer. Under the APR, spike-antlered bucks were
afforded 50% of all breeding opportunity when rifle season starts 16 November (late) and 54% when rifle season starts
10 November (early). This suggests the APR may have provided spike-antlered deer 34-44% more breeding opportunity
than a non-selective harvest (Fig. 20).
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Figure 20. Cumulative breeding opportunity for spike-antlered deer under the current APR versus a non-selective harvest. The
green shaded area representing the current APR is the range of variation between an early rifle season (beginning 10 Nov) and a
late rifle season (beginning 16 Nov).

Although mature bucks may do more breeding relative to their proportion in the population, the difference is not as
large as many believe and many studies have demonstrated that young bucks actively participate in breeding (Sorin
2004, DeYoung et al. 2009, Turner et al. 2016). Regardless of the proportion of breeding opportunity that young bucks
are able to capitalize on, an increase in breeding opportunity would likely result in an increase in actual breeding.
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Key Findings of the APR Review
•

The APR reduced the harvest of yearling bucks and increased the harvest of 2, 3, and ≥4-year-old bucks.
o If the buck population was the same pre- and post-APR, the expected total harvest would be 24% lower
post-APR.

•

The APR increased survival of yearling bucks to the 2-year-old age class, resulting in more older bucks in the
population.
o Due to shifted harvest pressure and increased harvest rates of older deer, increases in the population of
3 and ≥4-year-old bucks were less than the increase in 2-year-olds.

•

The pattern of change was similar throughout the state; however, the magnitude of changes to harvest age
composition and population age structure varied substantially among regions.

•

Antler size (antler beam diameter and antler points) and body weight data were collected during the rifle season
pre-APR and during the youth season post-APR. The two datasets may have been different which could have
affected statistical comparisons.

•

Based on available data, antler size appeared to be smaller post-APR than pre-APR.
o The proportion of yearling bucks with spike antlers was greater post-APR than pre-APR.
o Yearling antler beam diameter was smaller post-APR than pre-APR.
o Yearling, 2-year-old, and 3-year-old bucks had fewer antler points post-APR than pre-APR.

•

Body weight of yearling and 2-year-old bucks appeared to be greater post-APR than pre-APR, but this was
presumably related to differences between the youth season and rifle season datasets.
o All bucks lost weight during November, but little or no weight loss would be expected between youth
season and opening weekend of rifle season. Therefore, the change in the timing of data collection
would not explain the observed difference in body weight.

•

The selective harvest that results from the APR may have provided spike-antlered deer 34-44% more breeding
opportunity than a non-selective harvest.
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Evaluation of Buck Age Structure Management Options
Vermont hunters are clearly interested in how the Department manages the buck population. Opportunities to see or
harvest older, larger bucks, and the amount of buck sign hunters see in the woods are important drivers of satisfaction
for the majority of hunters (Duda et al. 2014). Prior to implementation of the current APR, yearlings comprised about
60% of the statewide buck harvest each year, with half of yearling bucks (~30% of all bucks) having spike antlers.
Managing buck age structure can help balance the diverse interests of deer hunters; however, there are alternative
approaches that may be more effective at achieving this balance than the current APR.
Various buck age structure management (BASM) options were evaluated for their potential effects on buck population
age structure, hunting and buck harvest opportunity, hunter recruitment, and regulatory and practical complexity, as
well as the potential for undesirable artificial selection. These evaluations were based on a sound understanding of
Vermont’s deer population, hunters, and the potential effects of regulation changes. In some cases, these evaluations
were necessarily subjective, but objective data were used whenever possible and are presented to support arguments.
No APR
Returning to the pre-APR definition of a legal buck (one antler ≥3 inches long) would likely result in an increased buck
harvest, but that harvest would be predominantly yearling bucks in most areas. This would simplify regulations, facilitate
recruitment of new hunters, and minimize accidental illegal harvests. In some areas (e.g., WMUs E1 and E2) this change
would have little effect on buck population age structure, but, in areas with higher hunting pressure, mature bucks (≥3
years old) would be less common than they are under the current APR.
Maintain the Current APR
This approach has been effective at reducing the proportion of yearling bucks in the harvest, thereby increasing the
survival of yearling bucks to older age classes and resulted in a substantial increase in the number and proportion of 2year-old bucks in the population and the harvest. The shifted hunting pressure resulted in notable gains in both the
number and proportion of 3 and ≥4-year-old bucks in the harvest; however, the increased harvest rate of ≥2-year-old
bucks resulted in less-substantial gains in the proportion of 3 and ≥4-year-old bucks in the population. The increased
harvest of older bucks may be more important to hunters’ perception of the APR than the number of those bucks on the
landscape, as hunters will see the harvested animals at reporting stations and in pictures shared on social media.
The current APR was supported by the majority of hunters (75%) in a 2014 survey (Duda et al. 2014) and is well
understood due to its longevity. However, it does reduce buck harvest opportunities (by 17-31%), which can be
particularly frustrating to hunters in areas with limited antlerless harvest opportunities. Additionally, due to the inherent
difficultly in counting antler points, any regulation such as this may be a barrier to recruiting new hunters. This is
particularly true in Vermont, where the only way to harvest a deer without specialized equipment and additional
licenses is during the rifle season, when only legal-antlered bucks can be taken.
The current APR protects smaller-antlered yearling bucks and the smallest-antlered 2-year-olds from harvest and
increases the harvest rate of legal-antlered bucks. As a result, this regulation creates a selective pressure favoring
survival of small-antlered deer. Many factors affect antler size in deer, and the heritability of antler characteristics is
complex and poorly understood. We were not able to directly evaluate genetic selection for smaller antlers, but the
breeding model clearly demonstrated that it could occur as a result of the APR. Antler size post-APR was lower than preAPR, particularly for the yearling age class. Although these changes could be related to the switch in data collection from
rifle season to youth season, or to declining habitat quality, it was not possible to rule-out the selection resulting from
the APR as an important factor in this decline. This type of selection is both socially and biologically undesirable. If this
approach is continued, it would be critical to allow for experimental regulation changes in some areas to confirm
whether this type of selection is occurring.
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Larger APR
Increasing the APR to 3 points on one side would protect nearly all yearling bucks from harvest and would increase the
number of 3 and ≥4-year-old bucks in the population. It could double the number of ≥3-year-old bucks in the harvest;
however, it would also reduce the total buck harvest by 10-20% and exacerbate the current challenge of counting antler
points in the field. This could create an even larger barrier to hunter recruitment and could reduce participation among
current hunters. Importantly, this approach could actually increase the selection for smaller antlers that is a concern
with the current APR. With a 3-point APR, many bucks would never reach legal size, and if these older deer do more
breeding than yearlings there would be greater potential for them to pass on their genes. Further, antler size in yearlings
is strongly affected by extrinsic factors (e.g., winter severity), whereas antler size in older bucks is presumably related
more to heritable traits. In other words, there are many reasons why a yearling buck might grow spike antlers that may
have nothing to do with genetics, but an older buck with small antlers is more likely to have “small antler genes” or
otherwise be less fit than other bucks.
Slot APR
This is essentially a 3-point APR, but also allows spike-antlered deer to be harvested. Because of the higher harvest rate
of yearling bucks this approach would result in a higher overall buck harvest than a simple 3-point APR. The buck harvest
would likely be similar to that observed under the current APR, but there would be a greater number of mature bucks in
the population. Importantly, if the harvest of spike-antlered deer is adequate, this approach mitigates any selection
resulting from a simple APR and could even shift selection toward larger-antlered deer.
The primary challenge with this approach is its complexity and the additional challenge it may create for hunters in the
field. The definition of a legal buck could be confusing to many hunters, particularly new hunters that may be unfamiliar
with some terminology. Arguably, the challenge of identifying a legal buck in the field should be no more difficult than
with a simple 3-point APR, but hunters may not perceive it that way.
One Buck Annual Limit
This approach is very simple and relies on hunter selectivity to reduce the buck harvest rate. In 2017, 5.7% of the buck
harvest was a hunter’s second buck. What cannot be measured is the number of first bucks that would be passed up
because a hunter did not want to be done hunting. If this approach could reduce the buck harvest by 10%, it could be
sufficient in some areas to achieve a desired buck population age structure. As with any regulation limiting the buck
harvest, this would reduce harvest opportunity. However, unlike an APR, this approach allows the hunter to choose
whether to harvest a buck or not and which buck to harvest. It also reduces regulatory complexity, which facilitates
hunting participation and recruitment of new hunters. Because it is less restrictive, however, this approach by itself may
not be effective at achieving a desired buck population age structure in areas with high hunting pressure.
APR by Season
Varying the APR by hunting season (e.g., APR during rifle season, but not archery or muzzleloader) is an approach that
would increase the harvest of smaller-antlered deer and reduce the selection that results from any APR. This would
provide greater harvest opportunity for some hunters, but may be perceived as unfair by hunters who do not hunt
during that season. Importantly, this approach is unlikely to be effective in Vermont because >75% of the buck harvest
occurs during the rifle season. Harvesting smaller-antlered deer during the other seasons would not alleviate the
selection issue, and eliminating the APR during the rifle season would negate any increased survival from an APR during
the other seasons.
APR by Region
Varying the APR by WMU or region allows for regulations to be catered to local conditions (hunting pressure, deer
densities, habitat type, winter severity, etc.), thereby maximizing harvest opportunity while also achieving age structure
goals. The ultimate results of an approach like this would depend on the regulations chosen in each region, but it is likely
to be more effective than a single, statewide approach. The potential value of this approach is clearly illustrated by the
difference in harvest rates between the Northeast and Lake Plains region. In the Lake Plains, the harvest rate under the
current APR was 43%, whereas in the Northeast the harvest rate prior to the APR was only 42%. Inherently, this
approach would create a more complex regulatory structure, which could reduce hunting participation and inhibit
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recruitment of new hunters. Additionally, it would not alleviate the potential for artificial selection in regions where an
APR is employed, although it would allow an APR to be catered to a local buck population to at least attempt to reduce
that selection. This approach would also allow for further evaluation of the effects of the APR because it would allow for
comparison of areas with and without an APR during the same season.
Later Rifle Season
Changing the timing of the rifle season is an option that may help alleviate some of the selection that occurs due to the
APR. By adjusting the timing such that most legal-antlered bucks are harvested after the peak breeding period, the
potential for genetic selection would be greatly reduced. However, this would require the rifle season to start two weeks
later, which may be undesirable to many hunters and would require moving the muzzleloader season ahead of the rifle
season. Moving the muzzleloader season earlier would then negate some of the gains from a later rifle season. With rifle
season moved out of the peak of the rut, the buck harvest would likely be reduced; however, that could be counteracted
by an increased buck harvest during the muzzleloader season, particularly if that occurred during the rut.
Early/Additional Antlerless Harvest Opportunity
Offering additional antlerless deer harvest opportunities, or providing that opportunity earlier in the year could be a
simple means of reducing hunting pressure on bucks. By allowing more hunters to obtain their venison by harvesting an
antlerless deer, particularly early in the hunting seasons, the demand for harvesting bucks can be reduced. This
approach may not be effective in areas where antlerless harvest must be limited, but it may have potential in areas with
higher deer densities. It is unlikely that this approach would have a substantial impact on the buck harvest in any area,
but it could complement other regulations to help achieve objectives.
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