
Fish and Wildlife Board Meeting 

Minutes for April 6, 2016 

 

The Fish & Wildlife Board held a meeting at 5:00 PM EST on Wednesday April 6, 2016 at 1 

National Life Drive, Dewey Building, in Montpelier VT 05620. 

 

Members of the Board: Kevin Lawrence (Chair), Theresa Elmer (Vice Chair), Pete Allard, 

Dennis Mewes, Bill Pickens, Craig Nolan, Craig Greene, Johanna Laggis, Justin Lindholm, 

Cheryl Frank Sullivan, Grant Spates, Tim Biebel, David Fielding, and Patrick Berry.  

 

Fish and Wildlife Staff: Louis Porter (Commissioner), Kim Royar (Special Assistant to the 

Commissioner) Mary Diego (Executive Assistant), Catherine Gjessing (General Counsel), Mark 

Scott (Wildlife Director), Jason Batchelder (Director of Law Enforcement (Col)), Tom Rogers 

(Information Specialist), Amy Alfieri (Turkey Biologist), David Sausville (Waterfowl Biologist), 

Scott Darling (Wildlife Management Program Manager) John Hall (Information Specialist).  

    

Members of the Public: Don Isabelle, Renati Callahan, Brenna Guldenzi, Patricia Montqurante, 

Elise Eaten, Bill Sullivan.  

 

The Board meeting was called to order at 5:02 PM, EST by Chairman Kevin Lawrence  

 

Approval of the February 24, 2016 Board Minutes 

Craig Nolan motioned to accept the minutes. 

Bill Pickens seconded the motion. 

Vote: 13 votes in favor to approve the minutes. Minutes pass unanimously (14th member not 

present at voting time). 

 

Final vote on 2016 moose hunting permits: Mark Scott spoke to the Board about the public 

process and comments regarding the proposed 2016 moose hunting permits. The Department 

held three moose hearings around the state; two of those hearings were held as part of two 

wildlife open houses The comments were captured and given to the board prior to the meeting. 

The main issues that came up included preference point system verse bonus points and the wait 

time to reapply after a permittee is drawn. Mark reminded the Board that they thoroughly 

addressed this issue in recent years when the moose rule was amended.  This is the final vote for 

the 2016 moose hunting permits. The Department has proposed 135 regular moose season 

permits and 25 archery season permits.  Permits would continue to be for bull-only in all but two 

WMUs. Permit applications will be online tomorrow and hard copies will be available in the next 

few weeks. The deadline for permit applications is June 15th, 2016.   The full moose proposal 

and number of permits to be voted on can be found attached to the end these minutes. 

 

Craig Nolan motioned to accept the 2016 moose hunting permit numbers  

Grant Spates seconded the motion  

Vote: 14 in favor of the motion. 2016 Moose hunting permit numbers are approved 

unanimously. 

 

 

 

 



2016 Moose Permit Proposal 

2 
 

 

 

Final vote on the 2016 Vermont Migratory web-less bird hunting and waterfowl hunting 

seasons: Mark Scott introduced the Department’s Proposal for the 2016 VT Migratory Web-less 

Bird hunting and Waterfowl hunting seasons. He reminded Board members that the public 

comments were sent to them and the last minute comments received are in their Board packet.  

David Sausville, Department’s Waterfowl Biologist, walked the Board through the Department’s 

proposal. Sausville presented to the Board for consideration the following items:  

 

1. Setting the 2016 duck, goose, merganser, coot, brant, woodcock and snipe seasons dates and 

daily bag limits.  

2. Setting the 2016 youth waterfowl hunting weekend dates.  

3. Setting the eligible age of youth waterfowl hunters.  

4. Setting the 2016 falconry regulations.  

5. Determining if changes should occur to the boundaries of the waterfowl hunting zones.  

 

The Board discussed each item as it was introduced by Sausville and made sure that they were 

aware of all issues surrounding the proposal.  

 

The recommendations brought to the Board by the Department were as follows:  

 

Recommendation 1: That the September resident Canada goose season run from September 1-

25, 2016, with a daily bag limit of 8 birds per day and a possession limit of 24 birds within the 

Lake Champlain and Interior Vermont zones, (Figures 4 and 5).  New Hampshire plans to offer 

the same dates within the Connecticut River zone, but with a daily bag limit of 5 birds per day 

and a possession limit of 15 birds. 

 

Recommendation 2: That the youth waterfowl hunting weekend occur on Saturday and Sunday, 
September 24 & 25, 2016, within all Vermont zones, with same bag and limits as regular 
duck/goose season. 

 

Recommendation 3: That the recognized age of youth waterfowl hunters to include all hunters 

17 years of age or younger on the date of the hunt.   Please note that youth aged 16 and 17 

will be required to be in possession of a state and a federal duck stamp. 

 

Recommendation 4: The Vermont Fish and Wildlife Department is presenting two options for 

the Board to consider for the 2016-2017 duck, mergansers, and coot seasons of the Lake 

Champlain zone.  Within the chosen dates recommended for the 60-day season, the daily bag 

limit of no more than 6-ducks (with species restrictions), 5 mergansers, and 15 coots, and 

possession limit to be three times the daily bag limit (Figure 4).  Department stated that there 

are no biological differences between the op t ional  dates below: 

 

a. October 5 – October 9 and October 22 – December 15, 2016 

 

b. October 12 – October 16 and October 29 – December 22, 2016 (chosen by the 

board) 
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Recommendation 5: The Vermont Fish and Wildlife Department is presenting two options for 

the Board to consider for the 2016-2017 duck, mergansers, and coot seasons of the Interior 

Vermont zone.  Within the chosen dates the Department recommend the 60-day season with a 

daily bag limit of no more than 6 ducks (with species restrictions), 5 mergansers, and 15 coots, and 

possession limit to be three times the daily bag limit (Figure 5). There are no biological impacts on 

waterfowl between the dates. 

 

a. October 5 – December 3, 2016 

 

b. October 12 – December 10, 2016 (chosen by the board) 

 

Recommendation 6: That the Lake Champlain and Interior Vermont zones be set for the 

migrant Canada goose season to run from October 10 to November 28, 2016, with a daily bag 

limit of 3 birds per day and a possession limit of 9 birds, (Figures 4 and 5), if October 5th is 

chosen for the opening of duck season.  If the duck season begins on October 12th the 

Department recommends that the migrant Canada goose season run from October 12 to 

November 30, 2016 (chosen by the board). 

 

Recommendation 7: That the Lake Champlain and Interior Vermont zones be set for the snow 

goose seasons to run from the start of the migrant Canada season to December 31, 2016 and 

February 15 to March 10, 2017, with a daily bag limit of 25 birds per day and no possession 

limit (Figures 4 and 5). 

 

Recommendation 8: That the Lake Champlain and Interior Vermont zones be set for the brant 

season to run from October 5 to December 3, 2016, with a daily bag limit of 2 birds per day 

and a possession limit of 6 birds (Figures 4 and 5). 

 

Recommendation 9: That the woodcock season run from October 1 to November 14, 2016, with 
a daily bag limit of 3 birds per day and a possession limit of 9 birds, statewide. 

 

Recommendation 10: That the snipe season run from October 1 to November 14, 2016, with a 

daily bag limit of 8 birds per day and a possession limit of 24 birds, statewide. 

 

Recommendation 11: A person possessing a valid falconry permit may take migratory game 

birds only during open seasons and within designated shooting times.   The daily bag limit shall 

be a maximum of three legal migratory game birds, singly or in the aggregate, not to exceed 

restrictive daily bag limits for certain species as listed herein, (Figure 1).  Possession limit shall 

be equal to three times the daily limit. 

 

Recommendation 12: That no changes occur to the three Vermont waterfowl hunting zones, 
which will be open for modification again in 2020. 
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After a lengthy discussion by the Board with several comments made that resource 

protection is most important, a vote was called, yes indicated they were in favor of 

accepting the proposal and no indicated that they were not in favor. 

Vote: 14 in favor (unanimous). The proposed 2016 Vermont Migratory web-less bird hunting 

and waterfowl hunting seasons passed. 

 

Second Vote on Amendment to the Turkey Rule: Wildlife Director Mark Scott introduced 

Scott Darling, the Department’s Big Game Team Leader. The board was given the public 

comments from the hearings for the amendment being proposed for the Turkey Hunting Rule. 

These proposed changes came out of a petition that was sent to the Board that requests that the 

Vermont Fish & Wildlife Board consider extending shooting hours for wild turkey hunting 

during the entire spring wild turkey hunting seasons.  The Department recommended the 

following response to the Fish & Wildlife Board back at the January board meeting:  The 

Department opposed all-day turkey hunting during the May 1-31 spring season based on the 

potential for negative biological impacts to Vermont’s turkey population. The Department 

remained neutral on all-day turkey hunting season during the spring youth turkey weekend 

(hunting until 5:00 PM).  Youth turkey hunting has a minor impact on overall turkey harvest 

compared to other harvests, so there is not a biological reason to support or oppose the expansion 

of hours. Since the Department’s recommendations in January, Turkey Biologist Amy Alfieri has 

continued to research and evaluate how other states conduct their turkey hunting seasons. 

Indiana, Maine, Ontario and Minnesota allow all-day spring turkey hunting so she has been 

looking into that data particularly. The hearing held on Feb 23rd had 7-8 participants attending. 

The board and department have received some other comments via email regarding the proposed 

changes.  The board received a copy of those comments prior to the meeting.  

 

Break for dinner at 6:23 PM EST 

Reconvened at 6:49 PM EST 

 

Lengthy discussion was held about over-all turkey population health in Vermont and impacts of 

proposed amendments to the current turkey rule. 

 

Justin Lindholm motioned to allow youth hunting weekend to go until 5:00 PM EST taking 

effect in the 2017 season. 

Grant Spates seconded the motion. 

Vote: Those in favor: Kevin Lawrence, Pete Allard, Patrick Berry, Tim Biebel, Theresa Elmer, 

David Fieldling, Grant Spates, Johanna Laggis and Craig Nolan. Those opposed: Bill Pickens, 

Dennis Mewes, Craig Greene and Cheryl Frank-Sullivan. Motion to allow youth hunting 

weekend to go until 5:00 PM EST passed with at 10 to 4 vote. 

 

Commissioner’s Update: First he would like to thank the new board members.  Board members 

give a lot of their time coming to meetings, answering phone calls and emails and attending 

Department events as well. We are very grateful for your time and we will do our best to put it to 

good use. Thanks for all of the help that the board members gave at all of our hearings and 

wildlife open houses. The Department has two main Legislative bills this year. The omnibus 

bills, which proposes a number of important changes to Fish and Wildlife laws, including lifting 
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the felt-sole wader ban, and happy to report it is in good shape. The bill passed the house without 

any objections and is currently in the senate. The Threatened and Endangered Species bill has a 

little bit of a harder road to travel. The bill allows for the protection of critical habitat for listed  

threatened and endangered species, provided that the habitat is discrete, identifiable, 

concentrated and important for the species survival in the state. It passed through the house with 

a vote from 111 to 26 and is currently in the senate. The Department’s budget is in good shape. 

The Department came in with a lower general fund request than last year so there is not any 

opposition in the legislature. The capital bill money that was allocated to us is still in the bill for 

the Roxbury hatchery rebuild for both this year and next. So far none of the bad things that we 

were worried about have moved out of committees. The House Government Operations will 

likely pick up the issue with Montpelier’s authority over Berlin Pond next week. Not sure what 

the outcome of that issue will be but we will keep the board updated as we receive information. 

Moose hunting permit applications will be up on the web tomorrow. Working on getting the deer 

tooth results up on the web as well.  Successful hunters who submitted a tooth from their buck 

should be able to see it by the end of the month. We have had a lot of interest from hunters 

wanting to know this information about their harvest so we will get the information up as quickly 

as we can. The Vermont Bearhound Association would like to extend an invitation to the Board 

to attend their annual meeting on April 9th, 2016 at Barre Fish and Game Club. The meeting 

starts at 10:00 AM and goes into the early afternoon. The Commissioner is very proud of our 

very open public process, and would like to thank everyone on the Board for making themselves 

accessible to the public. However, the Commissioner has been asked by the Legislature to ask 

the Board about adding a public input section as part of our monthly meeting. The suggestion is 

to have a 15-minute slot at the beginning or end of each monthly meeting. The Board can further 

discuss this at the next board meeting. 

 

 

Roundtable  

 

Patrick Berry: It’s awesome to be back, good to see you all again. Has heard from his 

constituents that waterfowl regulations are a big issue in Addison County. Mentioned that it has 

been a phenomenal spring for wildlife watching and hiking. While Patrick was Commissioner he 

got to know John Arway who is head of the PA Game Commission and he is going to be headed 

down to PA to do some dog training with him. He was speaking to John and wanted to get some 

feedback on where to go fishing and while they were talking he was telling him this story about a 

new employee down there in PA that needed a place to stay for a couple of weeks so John let 

him stay. However, the new employee (Wayne Laroche) hasn’t left and has been there quite a 

while. So Patrick is happy to report that Wayne is doing well in PA. 

Grant Spates: Received a petition at the Orleans meeting, the petition was regarding APR, 

asking for it to be repealed. The Board will formally acknowledge the receiving of the petition at 

the next meeting. (Bob Lewis gave the petition to Grant.) Mark and the Commissioner would 

like to schedule some time to go speak to the NEK sportsmen about the deer management and 

department plans, as well as processes it uses to collect data and public comment.  Craig Nolan 

said he would help organize a meeting.  

Craig Nolan: Would also like to comment on the open house.  I attended the one in Montpelier 

and enjoyed Chris Bernier’s furbearer presentation and Paul Hamelin’s presentation on Habitat 

was outstanding as well. Would like to see these continue. 

Bill Pickens: Deer meetings went well. I am still a little confused about what our hunters want 

but I am still working on that…other than that he is just waiting on the next agenda to find out 

what the next hot topic is. 
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Dennis Mewes: Loved the open house, but would like more time in the small groups. He met a 

lot of really great people at the open house. One constituent that was in his group said that the 

deer were declining in his area. So, on his way home Dennis and his wife drove through the area 

that the constituent mentioned and saw tons of deer. Dennis attended the conservation committee 

meeting in Dummerston, and he thought that Ken Cox (a fish biologist in the Department) gave a 

really great presentation at the meeting, he found it very informative and interesting.  

Craig Greene: Regarding receiving emails from constituents, is there a generalization of 

protocol? Craig feels that he personally is responsible to respond to the constituent as well. (You 

are doing great Craig! Keep up the good work) Board members were reminded that Mark Scott is 

the Board Liaison and to please forward or copy Commissioner Porter, Mark Scott and Board 

Chair in correspondence.   

Pete Allard: Thought that the deer hearings went over very well. He noted that he can’t 

remember receiving so many “thank you’s” at meetings before. Question: Also do we know 

anything more about the distemper outbreak?  Answer: One we tested was positive; there have 

been 14 foxes reported as of right now.  

Justin Lindholm: Asked about the silencer sunset? The repeal of the repeal to eliminate the 

sunset is in the omnibus bill now. Wanted to know if the deer tooth information that will be on 

the website will be hunter specific. The answer to that is yes, the hunter will need to put in their 

conservation ID # in order to get the information about their harvest. 

Tim Biebel: Enjoyed the first meeting and look forward to many more. Heard that quite a few 

people enjoyed the public meetings and was bummed he wasn’t able to attend. 

David Fielding: Enjoyed this meeting as well and is looking forward to getting up to speed and 

contribute.  

Johanna Laggis: Attended the Montpelier meeting, thought that the presentations that were 

presented were very informative. Would have liked to see more people in attendance but 

understands that the timing may not have been optimal for people given the holiday weekend. 

Johanna also taught a course at the winter doe camp in March and really enjoyed her experience, 

it is a really great program. 

Cheryl Frank-Sullivan: Wildlife meetings were very informational. Doe camp was very fun, 

sad that there was no ice-fishing. Thought about giving a demo on ice survival but I’m not much 

for wet feet. When did the mileage rate go down? Answer: Beginning of January, Department 

apologizes for the late notice. 

Kevin Lawrence: Had the privilege of having Warden Mark Schichtle bring his dog (K-9 unit) 

to Kevin’s house and gave a great presentation. It was amazing to see the dog take commands 

from his 5-year-old neighbor and find shells that were fired over 2-years-ago. Very impressive, 

was happy to hear that he is giving presentations on a monthly basis.  

Theresa Elmer: Enjoyed the open house in Montpelier, she would like the people to be able to 

go to all three breakouts. Theresa has received a lot of feedback on the habitat stamp. She would 

like to see it on the website for permanent license holders. Lastly she would like to make a 

suggestion for other wardens attend the meetings, possibly the newer wardens.  

 

Theresa Elmer motioned to adjourn the meeting 

Patrick Berry seconded the motion.  

Meeting adjourned at 7:48 PM EST  
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   DEPARTMENT OF FISH AND WILDLIFE 

 

 
                2016 MOOSE SEASON PROPOSAL 

 
With consideration for the regional population objectives of the 10-Year Big Game 
Management Plan, a total of 25 archery and 135 regular permits are recommended for the 
October 2016 moose hunting seasons.  This total is 105 permits, or 40% less than the amount 
authorized by the Board in 2015 (see Table 10 for long-term comparisons of regular-season 
permits).  Regular season permit quotas would be reduced in 10 WMUs, and permits would 
continue to be for bull-only in all but two units.  Archery season permits are proposed to be 
reduced from 40 to 25, and would remain as bull-only. 
 
The reasons for recommending a reduction in total permits include the following:  
 

 Many population indices for individual WMUs continue to show a declining trend, and 
the November 2015 statewide estimate of 2,051 moose remains well below the 
minimum goal of 3,000 moose.  For nine individual WMUs, current population 
estimates are less than half of their respective target populations. 
 

 The overall moose sighting rate by deer hunters during the 2014-2015 November 
rifle deer hunting seasons, for WMUs open to moose hunting, is nearly 10% lower 
than the previous 2-year average (0.475 vs 0.525 moose seen/100 hours).   
  

 Reproductive indices and carcass weights are still not representative of healthy cow 
moose.  As a result, moose populations cannot grow as quickly as they would under 
ideal conditions.  Although winter tick loads were reduced in the fall of 2014, 
measures of tick-induced hair loss in the spring of 2015 remained relatively stable.  A 
satisfactory proportion of yearlings in the 2015 harvest (19% of all adults) indicates 
that winter calf survival was fair, however, continued low ovulation rates indicate 
that adult cows stressed by heavy tick loads are not reaching body weights that can 
support twinning (>550 pounds dressed). 
 

 The 2015 moose hunter success rates remained relatively high in the two units open 
to either-sex hunting (70%), but success rates for the bull-only permits issued in the 
remaining 11 units (38% overall) were lower than expected. 
 

 The total number of moose dying from non-hunting causes in the Biological Year 
ending May 31, 2015 (96) was down 21% from the previous year. Of this total, 25 
(26%) died of suspected brainworm infection.  This is well above the typical level of 
8-10% reported for Vermont’s moose.  The majority of suspected brainworm cases 
occur in central and southern Vermont, where deer densities (the parasite’s normal 
host) are higher.  Although moose in southern Vermont are generally spared heavy 
winter tick infestations, they are likely more susceptible to brainworm infections and 
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overall heat stress. 
 
  
 
SUMMARY OF PROPOSED PERMIT ALLOCATIONS FOR 2016 
 

1)    We recommend that the Fish and Wildlife Board authorize 90  hunting permits 
to 

take only antlered moose during for the regular season for 11 WMUs as  shown 
below (also see Figure 1): 
 

WMU D1 D2 E2 G H   I  J1 J2 L M & O P&Q 

Antlered-only 
Permits 

10 15 15 5 5 10 5 5 5 10 5 

 
 

2) We recommend that the Fish and Wildlife Board authorize 45  hunting permits 
to take moose of any sex and age during the regular season for 2 WMUs as 
shown below (also see Figure 2): 

 
WMU B&C E1 

Either-Sex  
Permits 

20 25 

 
 

3) We further recommend that Fish and Wildlife Board authorize 25  hunting 
permits to take only antlered moose for the archery season as shown below 
(also see Figure 3): 

   
WMU B&C D1 D2 E1 E2 G, H, I, J1, J2, L, M, O, P, or Q 

Antlered-only 
Permits 

3 1 3 5 4 9 

 
 

 

EXPLANATION 
 
In the year 2016 we have entered the second half of Vermont’s “Big Game Management Plan 
2010 – 2020”.  Regional population goals set by the 10-year plan called for reducing moose 
densities in WMU E to 1.75 moose/mi2 because both cultural and biological carrying capacity 
had been exceeded.  For the remainder of the state, the goal was to stabilize moose 
populations at their then current levels, largely based on public input from a 2007 scientific 
telephone survey of 1,029 Vermont households.  
 
Seventeen percent of all survey respondents answered “don’t know” or “no opinion” when 
asked their desires on moose populations in the area where they lived. Of the remaining 856 
respondents, 65% desired stable moose numbers.   
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After several years of antlerless-only permits and high permit quotas, the moose population 
in WMU E1 was finally reduced to the target density in 2013.  The target for WMU E2 was 
reached 3 years earlier, and although permits for this latter unit were substantially reduced 
beginning in 2010, sighting rates of moose by deer hunters continued to decline over the 
next several years.  For many other WMUs throughout the State, sighting rates have also 
declined to levels well below what they were when the public was surveyed in 2007. Figure 
1 shows the annual statewide moose population estimate derived from a rolling 3-year 
average of deer hunter sighting data. The 2015 estimate is based on a 2-year average, due to 
the WMU boundary changes which took effect in 2014.  The steep decline from 2005 to 2009 
was by design in order to bring the Northeast Kingdom population down to the target 
density. The continued decline below 3000 moose (the minimum goal of the 10-year plan) 
which began in 2010 was not by design.  Rather, declines in body weights of breeding cows 
resulted in lower ovulations rates and fewer calves being born, likely due to high winter tick 
loads carried by Vermont moose.  In response, the Board authorized permit reductions every 
year since, and implemented bull-only permits across much of the state in 2015. 
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The Department remains concerned about the recent declines in moose populations and 
their health indices and recommends a season proposal designed to increase moose 
numbers throughout the state.  The major benefit derived from issuing bull-only permits in 
most WMUs last fall won’t be realized until 2016, when calves are born to cows that 
otherwise may have been harvested in 2015.  This action, along with continuation of this 
approach in 2016, should begin to yield higher moose sighting rates by deer hunters.  The 
fact that higher rates haven’t yet been restored in many WMUs, even with permit reductions 
across much of the state over the past several years, has led to the current proposal to reduce 
permits even further.   
 
 

Regular Moose Season 
 

Either-Sex Permits 
 
The Department uses biological data obtained from legally harvested and incidentally-killed 
moose, harvest success rates, and hunter surveys to develop the annual moose season 
proposal. These data sets provide insight into age structure, including proportion of calves 
and yearlings, adult sex ratios, health and fitness, reproductive and mortality rates, and 
abundance. The various datasets are explained in Appendix A, with reference to the 
associated tables and figures attached at the end of this document. 
 
As indicated above, an important population trend indicator is the number of moose seen 
per hundred hours of hunting effort during the November deer hunting season.  To improve 
sample size and account for year to year variations in sighting rates, a rolling 2- or 3-year 
average of moose seen/100 hours of deer hunting is used to estimate moose numbers. The 
rolling average moose sighting rate is applied to a regression equation developed by New 
Hampshire and multiplied by a correction factor of 1.34 determined from our own infrared 
aerial surveys (see Appendix A), to produce a population estimate for regions or individual 
WMUs.  Table 1 presents these estimates, along with the target populations pursuant to the 
Big Game Plan. 
 
Table 1 shows that most WMUs currently open to hunting are well below their respective 
target populations. WMU C and E1 are also below target, but much less so, and these units 
remained open to either-sex hunting last year. It is generally preferable to hunt moose of 
both sexes so that adult sex ratios don’t become skewed too heavily toward cows, which can 
lead to some cows not being bred during their first estrus, if at all. Either-sex permits also 
maximize hunter choice and can provide valuable reproductive data from harvested cows. 
 
The 2015 hunter success rates remained strong in both WMU C and E1. The new rolling 
population estimates have declined, however, and the carcass weights and ovulation rates of 
cows harvested from these units have yet to show much improvement.   The Department 
therefore recommends reducing the allocation for C and E1 to 20 and 25 permits, 
respectively, which should lead to population growth.   
 
Antlered-Only Permits (Bull Tags) 
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Vermont’s Big Game Plan includes the objective of maintaining at least 40 bulls for every 60 
cows, and as stated above, either-sex permits can help to maintain that ratio.  At this time, 
however, in order to grow moose populations back towards targets, it is preferable to not 
harvest cows in most WMUs.  We therefore recommend that the Board continue issuing 
antlered-only tags in all units open to hunting, other than C and E1.  Once higher densities 
are achieved, we would want to return to either-sex permits.  If in a few years’ population 
trends don’t improve and/or bull ratios become too low, we may recommend closing down 
individual units to all hunting until sighting rates increase to acceptable levels. 
 
In addition to continuing with bull-only permits, further reduction of permit numbers are 
recommended for eight of these WMUs, many of which now have population estimates that 
are less than half of their respective targets (Table 1).  Quotas in three WMUs (E2, G, and I) 
would remain the same as last year. WMUs E2 and I are closer to their target populations, 
and they are the only 2 units where moose sighting rates by both moose scouters and deer 
hunters increased in 2015.  Therefore, the current number of bull-only permits is still 
appropriate for these 2 units.  
 
Conversely, the population estimate for WMU G is well below the target and warrants close 
scrutiny during the 2016 season.  The Department believes that this low population estimate 
is likely an artifact of most deer hunters not venturing into the higher elevations of WMU G 
where moose are more commonly found in November. With an estimated success rate of 
40%, a harvest of only 2 bulls from this 363 square mile unit remains appropriate.  
 
Across all bull-only units, protecting additional bulls from future harvests would become 
critical to calf production if the adult sex ratio became heavily skewed.  This is not the case 
yet in Vermont, but leaving more bulls afield now will provide more opportunity for the non-
hunting benefits that Vermonters enjoy from their moose (e.g., moose watching and 
photography), and increase the percentage of bulls in the prime-age classes. Proposed 
permit numbers for all units and the estimated 2016 harvest is shown in Table 2. 
 

Archery Moose Season 
 
The Department recommends that archery moose permits be reduced by nearly 40%, from 
40 to 25, and that they again be for antlered moose only.  When the permit quota was set at 
50 for the initial archery season in 2011, there were 405 permits authorized for the regular 
season.  With reduction in the regular season permit quotas over the following years, the 
archery harvest was having a greater impact on moose numbers, especially big bulls that are 
available to the regular season hunters. In 2014 the Board discussed allocating future 
archery permits based on the percentage of total applications received in annual lotteries for 
both the archery and regular seasons.  Consequently, in 2015 the archery season quota was 
reduced from 50 to 40 permits.  In the 2015 lottery, 18.5% of the total applications (9,539) 
were for the archery season (1,766). The proposed 135 regular season permits multiplied 
by 0.185 equals 25 archery permits. 
 
Beginning in 2014, the Department proposed that archery permits be issued specific to some 
individual WMUs, rather than leaving it up entirely to the permit winner’s choice.   This 
change was proposed mainly because over the first archery seasons 43% (66/154) of 
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archers selected WMU E1.   Due to populations being below target in most units, and to the 
preponderance of “open zone’ archers to choose to hunt in northern WMUs, the Department 
proposes to the Board the allocation of moose archery permits as follows:  
 
 
 
 

WMU B&C D1 D2 E1 E2 G, H, I, J1, J2, L, M, O, P, or Q* 

Antlered-only 
Permits 

3 1 3 5 4 9 

 
*These 9 permittees may hunt in any one of these 10 WMUs at any time throughout the 
season. 

 
PROPOSED TIMING AND OUTREACH 
 
This rule would be presented to the Fish and Wildlife Board at their February 24, 2016 
meeting.  If passed, the Department will collect public comments for 30 days. Public input 
will be sought at three public hearings to be held in conjunction with the March Wildlife Open 
Houses and deer meetings. The Department will conduct outreach on its website and 
through other venues to publicize the opportunities for public input.  
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APPENDIX A 

 
 

 
Data Collections and Criteria Used To Develop Moose Permit Recommendations 
 
The Department develops permit allocation recommendations based upon biological data 
collected at our Department-staffed moose reporting stations and information provided by 
the annual Deer Hunter Survey, annual moose hunter success rates, annual pre-season 
Moose Hunter Survey, and trends in non-hunting mortality.  We also consider additional 
input from wardens, foresters and biologists, including our own personal knowledge. 
 
Using the above data and knowledge, the Department’s Big Game Team compares the 
current moose population estimate, and population growth trend within each WMU, to the 
management objectives for the unit established under the 2010-2020 Big Game Management 
Plan.  These data sets are summarized below. 
 
Deer Hunter Survey 

 
The annual Deer Hunter Survey (Tables 1 and 3) provides us with relative moose density 
trends by WMU across the entire state.  Deer hunters are selected at random from the 
previous year’s license records and are mailed a card on which to record where they hunted, 
how many hours they hunted, and how many deer they saw for each day of the November 
rifle season.  The survey also asks for the number of bulls, cows, calves or moose of unknown 
sex or age were observed. 
 
New Hampshire has used a similar survey to monitor moose populations since 1993; 
however, there is one significant difference.  New Hampshire’s pilot survey conducted in 
1992 was sent to a random sample all license buyers, and they found the successful hunters 
saw a statistically significant greater number of moose (42%) than unsuccessful hunters.  In 
order to get more cost-effective information on moose, which was the primary reason for 
initiating their survey, New Hampshire began surveying only deer hunters who had been 
successful the previous year.  
 
New Hampshire eventually used deer hunter sighting rates to estimate actual regional 
moose populations.  From 1998 through 2000, New Hampshire deer hunters saw an average 
of   9.27 moose/100 hunter hours in their “North Region”.  At this time this 1405 mi2 area 
had an estimated moose density of 3 moose/mi2, as determined by aerial censuses 
conducted using a FLIR (forward looking infrared) video camera. 

 
Following 3 consecutive years of concurrent FLIR and deer hunter surveys, New Hampshire 
developed the following regression equation which uses moose seen per hundred hours 
hunting  
(MSHH) to estimate moose density:  [y = 0.3007x + 0.0154, where x = MSHH and y = moose/ 
mi2].  Potential differences in topography, road access, hunter behavior and other factors 
could cause differences in moose sighting rates between northern New Hampshire and 



2016 Moose Permit Proposal 

14 
 

northeastern Vermont.  More importantly, because we survey all deer hunters and not just 
successful ones, the New Hampshire equation likely underestimates Vermont populations. 
 
 
We attempted our own infrared aerial surveys in 2006 (WMU E), 2010 (Subunit E1), 2011 
(Subunit E2), and 2014 (WMU D2).  Due to equipment, weather and timing differences, the 
E1 and D2 surveys produced the most useable results.  The E1 survey was flown in January, 
2010 and covered 20% of the subunit.  A total of 112 moose was detected for a density of 
2.19 moose/mi/2. The D2 survey was flown in December, 2013 and January, 2014, and 24% 
of the newly described WMU D2 was surveyed. A total of 54 moose was detected for a density 
of 0.65 moose/mi/2. 
 
Infrared cameras cannot detect moose under dense conifer foliage, and although the 2010 
survey was conducted earlier in the winter when moose spend less time in denser conifer 
cover, we suspected at least 10% of moose present in E1 were undetected.  We therefore 
estimated the 2009/2010 winter moose density in E1 to be 2.19 x 1.1 = 2.41 moose/mi2.  
This density was 1.34 times the density derived from the November 2009 deer hunter 
survey.  Similarly, when the sightability correction factor of 1.1 is applied to the D2 results, 
the estimated density becomes 0.71  moose/mi2, which is similar to the 2014 deer hunter 
survey sighting rate multiplied by 1.34 (0.78  moose/mi2). 
 
We evaluate the recent trend in population growth (i.e., increasing, decreasing, or stable) for 
each WMU by comparing rolling 2- or 3-year average rates of moose sightings reported by 
Vermont deer hunters (number of moose seen per hundred hours of deer hunting).  After 
using the New Hampshire equation and applying a correction factor of 1.34 to estimate 
moose density for each WMU, we then generate a population estimate by multiplying the 
estimated density by the amount of moose habitat in that WMU. 
 
Moose Hunter Success Rates 
 
We calculate moose hunter success rate as the percentage of permit holders that registered 
a moose (Table 4). Success rates are calculated annually for each WMU open to hunting.  We 
compare current hunter success to previous year’s data, and assess changes on a regional 
and WMU basis in relation to changes in number and type of permits issued. Hunter success 
can be affected by individual hunters’ effort (i.e., time spent afield), weather conditions 
during the hunt, moose behavior and moose population levels, the accessibility of moose to 
hunters (e.g., the distribution of roads and trails in moose habitat), and whether permits are 
for either-sex or restricted to antlered or antlerless-only.  Moose hunter success is required 
by our population model, and it is therefore an important component of the Department’s 
projection of future changes in moose populations under various levels of permit allocations.  
 
Moose Hunter Survey 
 
Each year, we mail a questionnaire to all licensed moose hunters before the season, along 
with their moose permit, tag, and moose hunter’s guidebook.  The questionnaire requests 
that they report on their pre-season scouting activities.  We ask them to record the number 
of scouting trips they took, the number of hours they spent scouting, and the number of 
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moose they saw during these trips.  We then standardize the information and report it as 
number of moose sighted per hundred hours scouting (MSHS) (Table 5).  
 
Non-hunting Moose Mortalities 
 
We maintain a statewide database of all recorded non-hunting moose mortalities that occur 
in addition to the legal hunting harvest (Table 6). This data is collected and reported on a 
biological year basis, which begins on June 1, after most of the moose calves have been born. 
We review summaries of non-hunting moose mortalities each year as we develop season 
recommendations, as this information helps us assess changes in moose population 
dynamics through time.   
 
Population Models 
 
For WMU D2, E1 and E2, we use a population model (MOOSPOP) to estimate the impact of 
hunter harvest on the moose population (see Tables 7 - 9). This model incorporates 
estimates of 1) current-year population size, age structure, and adult sex ratio; 2) number of 
moose hunting permits to be issued; 3) hunter success rates; 4) seasonal mortality by age 
classes; and 5) ovulation rate by age class of the cow.  The starting population size is from 
the rolling 2- or 3-year deer hunter sighting data.   
 
MOOSPOP calculates the number of moose dying over winter, number of moose born each 
spring, and number of moose alive in early fall (pre-hunt) every year for several years into 
the future. We apply moose survival and sex and age distributions that are based on data 
collected from Vermont’s moose population and vital statistics from published research, 
including results of mortality studies conducted with radio-collared moose in New 
Hampshire. The model projects the number of calves that will be produced each year based 
upon ovulation rates of Vermont moose, obtained from hunter-provided reproductive tracts. 
Model outputs include a projected post-hunt (November) population estimate and 
corresponding moose densities, and an estimate of the population growth rate (Lambda) for 
each year of the simulation. 
 
MOOSPOP is not applicable to most other WMUs in Vermont because of the relatively small 
number of moose harvested in past years compared to the Northeast Kingdom harvest. 
Therefore, we do not have reliable estimates of many parameters, such as age structure and 
ovulation rates.  Instead, we use a simple model (Table 2) which begins with the adjusted 
rolling 2- or 3-year population estimate and assumes a 7% net growth rate from post hunt 
(November) to pre-hunt (October) the following year.  We estimate a hunter success rate for 
each WMU by observing recent trends and propose a permit allocation to achieve the desired 
trend in the moose population.  
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Table 1. Rolling 2-years (2014 - 2015) Moose Population  Estimate vs. Targets   

WMU Mean 

Target 
Density 
(Moose/Mile2) Area Target 

Mean 
Popn Difference 

% 
Diff. 

2015 
Only 

2014 
Only 

2012- 
2014 

A 0.00 0 35 0 0 0 0.00 1 0 0 

F1 0.00 0 108 0 0 0 0.00 2 0 0 

F2 0.02 0.02 158 3 5 1 0.43 3 33 4 

B 0.01 0.02 420 8 10 2 0.23 26 11 20 

C 1.56 0.75 351 263 228 -35 -0.13 51 379 267 

D1 0.43 0.5 449 225 87 -137 -0.61 91 87 146 

D2 1.54 1 346 346 222 -124 -0.36 167 271 271 

E1 3.43 1.75 306 536 429 -106 -0.20 439 424 494 

E2 2.48 1.75 326 571 332 -238 -0.42 515 177 288 

H 0.31 0.5 466 233 68 -165 -0.71 49 92 106 

J1 0.24 0.25 464 116 54 -62 -0.53 71 42 78 

J2 0.19 0.25 633 158 62 -97 -0.61 56 68 56 

G 0.04 0.25 363 91 13 -77 -0.85 13 13 22 

I 0.43 0.5 407 204 79 -125 -0.61 92 70 91 

L 0.80 0.5 346 173 119 -54 -0.31 116 126 97 

M 0.37 0.5 424 212 72 -140 -0.66 92 58 76 

P 1.26 0.5 447 224 236 13 0.06 144 375 175 

Q 0.00 0.05 219 11 0 -11 -1.00 5 0 14 

K 0.00 0.02 359 7 0 -7 -1.00 7 0 10 

N 0.05 0.02 275 6 11 6 1.04 13 9 7 

O 0.07 0.1 478 48 23 -24 -0.51 37 0 15 

Total 0.44   7380 3433 2051 -1382 -0.40 1992 2236 2237 

REGION                     

E 3.07 1.75 632 1106 795 -311 -0.28 945 694 804 

NC 1.07 0.5-1.0 1146 834 518 -316 -0.38 282 714 635 

EC 0.24 0.25 - 0.5 1563 507 183 -324 -0.64 177 204 253 

GM 0.47 0.05 - 0.5 2206 914 463 -450 -0.49 446 465 407 

B 0.01 0.02 420 8 10 2 0.23 10 11 20 

CV   0 - 0.02 301 3 4 1 0.27 6 33 4 

SE   0.1 478 48 10 -38 -0.79 10 0 15 

SW   0.02 634 13 17 4 0.34 13 9 17 

Total     7380 3433 2001 -1432 -0.42 1889 2129 2155 

Sighting Rate/100 hours to density: y = (0.3007x + 0.0154)*1.34 

WMU P mean is suspect due to 3 moose seen in a 1 hour outing in 2014.    
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Table 2. Proposed 2016 moose permit allocations, estimated harvests, and population changes by WMU.  

  Nov. 2015 Oct. 2016 Proposed Predicted 
Estimated 

Harvest 

Harvest as Percent Popn Size 
Annual 
Change WMU Popn Est. Popn Est.* Permit Quota Success Rate Of Population** Nov. 2016 

E1 429 450 25 0.65 16 0.036 434 1.01 

E2 332 347 15 0.5 8 0.022 340 1.02 

D2 222 249 15 0.4 6 0.024 243 1.09 

D1 87 93 10 0.4 4 0.043 89 1.02 

H 68 73 5 0.4 2 0.027 71 1.04 

B+C 238 255 20 0.65 13 0.051 242 1.02 

M+O 95 102 10 0.4 4 0.039 98 1.03 

I 79 85 10 0.5 5 0.059 80 1.01 

J1 54 58 5 0.4 2 0.035 56 1.03 

J2 62 66 5 0.4 2 0.030 64 1.04 

P+Q 241 258 5 0.4 2 0.008 256 1.06 

G 13 14 5 0.4 2 0.144 12 0.92 

L 119 127 5 0.6 3 0.024 124 1.04 

Totals 2039 2176 135 0.51 69 0.032 2107 1.03 

* Assumes 7% net growth from post-hunt (November) to pre-hunt (October), for all units except E1, E2 and D2.  

  Oct. 2016 estimates for E1, E2  and D2  are  from MOOSPOP Model **Percent of October 2016 Estimate.   
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Table 3. 2015 Deer Hunter Survey -  Moose Sighting by WMU   

WMU Hunters Hours Days Bulls 
 

Cows Calves Unknown 
Total 

Moose 
n Seeing 
Moose 

% Seeing 
Moose 

A 12 419 97 0 0 0 0 0 0 0.00 

B 136 3824 743 1 0 0 0 1 1 0.01 

C 66 2466 400 1 2 1 2 6 4 0.06 

D1 69 2149 437 6 4 0 1 11 6 0.09 

D2 41 1225 247 4 9 2 1 16 7 0.17 

E1 23 793 127 8 17 4 2 31 6 0.26 

E2 20 559 95 6 7 4 1 18 6 0.30 

F1 35 711 173 0 0 0 0 0 0 0.00 

F2 54 1257 247 0 0 0 0 0 0 0.00 

G 63 1799 327 0 1 0 0 1 1 0.02 

H 86 2812 529 2 4 2 0 8 5 0.06 

I 55 1882 296 0 6 3 1 10 4 0.07 

J1 83 2521 449 4 5 0 2 11 8 0.10 

J2 103 2961 617 3 1 0 0 4 4 0.04 

K 78 2663 465 0 0 0 0 0 0 0.00 

L 45 1355 248 3 4 2 0 9 4 0.09 

M 35 951 192 3 1 0 0 4 2 0.06 

N 45 1613 292 0 0 0 1 1 1 0.02 

O 76 2332 416 5 0 0 0 5 2 0.03 

P 45 1384 231 5 3 1 0 9 5 0.11 

Q 16 594 99 0 0 0 0 0 0 0.00 

Totals 1186 36270 6727 51 64 19 11 145 66 0.06 



2016 Moose Permit Proposal 

20 
 

Table 4. 2015 Vermont Regular Season Moose Hunter Success Rates by WMU 

WMU BULLS Cows 
MALE 

CALVES 
FEMALE 
CALVES 

TOTAL 
HARVEST 

PERMITS 
ISSUED 

2015             
% SUCCESS 

2014              
% SUCCESS 

B & C 12 7   1 20 30 0.67 0.73 

D1 10       10 30 0.33 0.48 

D2 6       6 20 0.30 0.72 

E1 20 8 1   29 40 0.73 0.68 

E2 7       7 15 0.47 0.60 

G 2       2 5 0.40 0.30 

H 4       4 20 0.20 0.37 

I 7       7 14 0.50 0.55 

J1 3       3 10 0.30 0.60 

J2 3       3 10 0.30 0.40 

L 4       4 5 0.80 0.50 

M & O 10       10 20 0.50 0.27 

P&Q 4       4 11 0.36 0.27 

Totals 92 15 1 1 109 230 0.47 0.52 

% of 
Total 0.84 0.14 0.02     

Permit total of 230 includes 3 auction winners and 3 
S.O.P.'s    
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Table 5.  Moose seen per hour scouted by 140 hunters who scouted, 2015 Vermont Moose 

Hunt 

 
WMU 

 
Number 
Scouting 

Moose 
Seen 

 
Hours 
Scoute

d 

 
Moose/Hr 

Scouted 
2015 

MSHS 
2014 

MSHS 
2013 

MSHS 
2012 

 
Hours/ 
Hunter 

Scouting 
 

B/C 17 22 540 0.041 0.02 0.03 0.13 19.4 
 

D1 17 10 587 0.017 0.03 0.05 0.06 33.7 
 

D2 6 7 139 0.050 0.06 0.07 0.14 34.9 
 

E1 23 78 781 0.100 0.14 0.08 0.13 25.2 
 

E2 9 18 233 0.077 0.05 0.09 0.09 30.6 
 

G 3 0 107 0.000 0.03 0.06 0.01 42.3 
 

H 12 16 423 0.038 0.06 0.02 0.05 29.4 
 
I 6 7 118 0.059 0.04 0.11 0.07 37.9 
 

J1 3 3 48 0.063 0.04 0.04 0.02 28.2 
 

J2 6 14 233 0.060 0.02 0.02 0.02 54.0 
 

L 4 12 126 0.095 0.01 0.04 0.05 37.0 
 

M/O 13 17 382 0.045 0.08 0.04 0.20 27.4 
 

P/Q 4 21 102 0.206 0.03 0.02 0.01 51.9 

Totals 123 225 3819 0.059 0.056 0.053 0.079 32.3 
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Table 6: Non-hunting Moose Mortality for Biological Year 2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

WMU 

 
CAUSE OF DEATH 

 
 

 
Illegal 

 
Motor 

Vehicle 

 
Suspected 

Brainworm 

 
Other 

 
Unknown 

 
Total 

BY2014 

 
Total 

BY2013 
B  1 1 1  3 4 

C  4  2  6 10 

D1  3  4 1 8 8 

D2 1 4  1  6 19 

E1  4 2 4 1 11 13 

E2  5  1 1 7 11 

F1      - - 

F2  1  1  2 - 

G  5 2 1  8 8 

H   3   3 7* 

I  2 6 2  10 1 

J1  5 2 1  8 8 

J2      - 3 

K   2   2 3 

L  3 1  1 5 1 

M  1 1 1 1 4 5 

N      - 2 

O  3  1  4 4 

P  2 4  2 8 8 

Q   1   1 6 

Totals 1 43 25 20 7 96 121 
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Table 7. WMU E1 Trial w/30% Cows and 0.65% 
Success Rate   

November Population (Time 0) 429  % of Population Bull/Cow Ratio 

Adult Bulls 128.70 0.3 0.60 

Adult Cows 214.50 0.5 Target > 0.67 

Calves 85.80 0.2   

   1   

Winter Survival    
Number of Moose 

Surviving 

Bulls 0.88  113.26 

Cows 0.93   199.49 

Calves 0.75  64.35 

                                                                                                        Total 377.09 

Birth Rate C.L. In Utero Survival Birth Rate 

Yearling 0.08 0.9 0.072 

2 year olds 0.85 0.9 0.765 

3+ 1 0.9 0.9 

      

Births % of Cohort May 2016 Cows Births 

Yearling (bred as previous fall) 0.2 40 3 

2 year olds 0.18 36 27 

3+ 0.62 124 111 

Totals 1 199 142 

Summer Survival Rate   Moose  

Bull Survival (june-october)  0.9  131 

Cow Survival (june-october) 0.95  220 

Calf Survival (june-october) 0.7   99 

Total Pre-Hunt Population 
Pre-hunt 
Lambda 1.05 450 

Harvest (2016) .65 Success Permits   

Bull Harvest (65%) 10 25   

Cow Harvest (30%) 5  Pop. Objective 

Calf Harvest (5%) 1  535 

Total  Harvest 15  Moose needed to Harvest 

    -85 

November Population (Time+1) 435 Percent of Total   

Adult Bulls 121 0.28 Lambda 

Adult Cows 216 0.50 0.01 

Calves 98 0.23   

Model 
Year 

Calendar 
Year November Pop. Est. 

Density 
(Moose/Sq. Mile)   

  Permits in 
Year 

0 2015 429 1.40 Lambda 25 2016 

1 2016 435 1.42 0.01 25 2017 

2 2017 447 1.46 0.03 25 2018 

3 2018 470 1.53 0.05 25 2019 

4 2019 490 1.60 0.04 25 2020 

5 2020 524 1.71 0.07 25 2021 

   
                                         1.75 Moose/Square Mile = 535 moose (target population)  
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Table 8.  WMU E2 Trial w/Bulls Only and 0.50% Success Rate 

November Population (Time 0) 332  % of Population Bull/Cow Ratio 

Adult Bulls 126.16 0.38 0.84 

Adult Cows 149.40 0.45 Target > 0.67 

Calves 56.44 0.17   

   1   

Winter Survival    
Number of Moose 
Surviving 

Bulls 0.88  111.02 

Cows 0.93   138.94 

Calves 0.75  42.33 

                                                                                                                     
Total 292.29 

Birth Rate C.L. In Utero Survival Birth Rate 

Yearling 0.08 0.9 0.072 

2 year olds 0.85 0.9 0.765 

3+ 1 0.9 0.9 

      

Births % of Cohort May 2016 Cows Births 

Yearling (bred as previous fall) 0.2 28 2 

2 year olds 0.18 25 19 

3+ 0.62 86 78 

Totals 1 139 99 

Summer Survival Rate   Moose  

Bull Survival (june-october)  0.95  126 

Cow Survival (june-october) 0.95  152 

Calf Survival (june-october) 0.7   69 

Total Pre-Hunt Population 
Pre-hunt 
Lambda 1.04 347 

Harvest (2016) .50 Success Permits   

Bull Harvest (100%) 8 15   

Cow Harvest (0%) 0  Pop. Objective 

Calf Harvest (0%) 0  535 

Total  Harvest 8  Moose needed to Harvest 

    -188 

November Population (Time+1) 339 Percent of Total   

Adult Bulls 118 0.35 Lambda 

Adult Cows 152 0.45 0.02 

Calves 69 0.20   

Model 
Year 

Calendar 
Year 

November 
Pop. Est. 

Density (Moose/Sq. 
Mile)     Permits in Year 

0 2015 332 1.08 Lambda 15 2016 

1 2016 339 1.11 0.02 15 2017 

2 2017 351 1.15 0.03 15 2018 

3 2018 371 1.21 0.06 15 2019 

4 2019 391 1.28 0.05 15 2020 

5 2020 422 1.38 0.08 15 2021 

   
                                                       1.75 Moose/Square Mile = 535 moose (target population) 
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   Table 9. WMU D2 Trial w/Bulls Only and 0.40% Success Rate 

November Population (Time 0) 222  % of Population Bull/Cow Ratio 

Adult Bulls 66.60 0.3 0.60 

Adult Cows 111.00 0.5 Target > 0.67 

Calves 44.40 0.2   

   1   

Winter Survival    Number of Moose Surviving 

Bulls 0.91   60.61 

Cows 0.96   106.56 

Calves 0.8   35.52 

    202.69 

Birth Rate C.L. In Utero Survival Birth Rate 

Yearling 0.2 0.9 0.18 

2 year olds 1 0.9 0.9 

3+ 1 0.9 0.9 

       

Births 
% of 
Cohort May 2016 Cows Births 

Yearling (bred as previous fall) 0.2 21 4 

2 year olds 0.18 19 17 

3+ 0.62 66 59 

Totals 1 107 81 

Summer Survival Rate   Moose  

Bull Survival (june-october)  0.95  74 

Cow Survival (june-october) 0.95  118 

Calf Survival (june-october) 0.7   56 

Total Pre-Hunt Population 
Pre-hunt 
Lambda 1.12 249 

Harvest (2016) 
.40 
Success Permits   

Bull Harvest (100%) 6 15   

Cow Harvest (0%) 0  Pop. Objective 

Calf Harvest (0%) 0  535 

Total  Harvest 6  Moose needed to Harvest 

    -286 

November Population (Time+1) 243 Percent of Total   

Adult Bulls 68 0.28 Lambda 

Adult Cows 118 0.49 0.09 

Calves 56 0.23   

Model 
Year 

Calendar 
Year 

November Pop. 
Est. Density (Moose/Sq. Mile)     Permits in Year 

0 2015 222 0.73 Lambda 15 2016 

1 2016 243 0.79 0.09 15 2017 

2 2017 267 0.87 0.10 15 2018 

3 2018 298 0.97 0.11 15 2019 

4 2019 330 1.08 0.11 15 2020 



 
 
 
 

2 
 
 
 
 

5 2020 376 1.23 0.14 15 2021 

  
  1.75 Moose/Square Mile = 535 moose (target population) 

Table 10. Vermont Moose Permit Allocations by WMU and Year, 2003 - 2016 
 

WMU 
 

200
3 

 
2004 

 
200

5 
2006 

2
0
0
7 

 
2008 

 
200

9 

 
201

0 
2011 

 
20
12 

 
201
3 

   
201
4 201

5 

Prop
. 

2016 

B 5 5 5 5 
1
0 

10 10 5 5 5 5 ↓ ↓ ↓ 

 
C 

15 10 15 25 
2
5 

25 25 25 30 30 30 30 30 20 

 
D1 

25 35 35 40 
4
0 

40 40 40 40 35 40 40 30 10 

 
D2 

70 140 280 280 
3
1
0 

340 340 90 40 40 40 25 20 15 

E1 85 210 210 210 
2
5
2 

300 300 260 90 70 70 40 35 25 

E2 115 290 290 290 
3
4
8 

300 300 170 30 30 20 15 15 15 

 
G 

10 10 15 20 
2
0 

20 20 10 10 10 10 10 5 5 

 
H1 

15 15 25 25 
3
0 

30 40 40 40 35 30 30 20 5 

 
H2 

5 5 5 5 5 5 5 5 5 5 5 ↑ ↑ ↑ 

 
I 

10 20 20 30 
3
0 

30 25 20 20 20 20 20 15 10 

 
J1 

10 20 20 20 
2
0 

20 20 20 15 15 10 10 10 5 

 
J2 

25 20 20 25 
3
0 

25 25 20 20 20 15 15 10 5 

 
L 

 
15 

15 
 

20 
20 

2
0 

20 10 10 10 10 10 5 5 5 

 
M 

 
10 

15 20 25 
3
0 

25 25 25 25 25 25 30 20 10 

 
O 

 
10 

15 
25 

 
35 

3
0 

30 15 10 10 10 10 ↑ ↑ ↑ 

 
P 

 
15 

15 
30 

 
40 

4
5 

30 20 10 10 10 10 10 10 5 



 
 
 
 

3 
 
 
 
 

 
Q 

-- 10 10 10 5 5 5 5 5 5 5 5 ↑ ↑ 

Total
s 

440 850 
104

0 
1115 

1
2
5
0 

1255 
122

5 
765 405 

37
5 

355 285 225 135 
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