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Background Predlctlons

Moose (Alces alces), the largest herbivore in North America, have been experiencing a
population decline since the late 1990s when there were approximately 7500 moose in
northern New Hampshire compared to approximately 4000 in 2015 (Ellingwood 2020).

. There are a variety of drivers impacting the moose population in northern New Hampshire
including moose density, weather, habitat, species assemblages and human influence

(Ellingwood 2020; Jones 2019).

We predict that as hunting permits increase there will be a decrease in the number of adult
moose which leaves fewer moose for ticks to prey upon thus lowering the abundance of ticks.
As a result, there will be fewer ticks to prey on the calves thus decreasing calf thereby
increasing population health.

. We predict that the greater number of adult moose that are hunted, the lower the calf
mortality rate will be.

»  Climate change is causing winters to be shorter and warmer which allows winter ticks e We predict that as the number of hunting permits increases, moose density will decrease
(Dermacentor albipictus) to thrive and ravage moose (Alces alces) populations in northern thus reducing the abundance of winter ticks and decreasing calf mortality rate.
New Hampshire and throughout New England (Park 2020; Ellingwood et. al,, 2020). Studies e We predict health of moose population measured by calf mortality rate will be highest in the
indicate that the winter tick is the leading cause of the recent population decline (Jones North region (Figure 4) where hunting permits will be increased the most (7-14) (Figure 5).
2019) Conversely, we predict health of moose population will be the lowest in the White Mountains
. Calves are particularly vulnerable to epizootics caused by ticks, which are disease outbreaks (Figure 4) where number of permit issued will not change from 2020 (Figure 3).
similar to epidemics in humans. A 2014-2016 study found that a 70% calf mortality rate
was reflected by 3 consecutive epizootics (Jones 2019). Moose Hunting Permits to be Issued for Study Figure 5: For this study, moose hunting permits will

be increased by 1/2 in the CT Lakes region, remain
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M O tl vda tl ons * This study will take place over three years with the first year as a baseline metric with no

* Previous research has emphasized the importance of understanding the threshold values and change in number of hunting perrr-lits issuesi. | | |
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how to manage them (Bergeron et. al. 2014; Ellingwood 2020). Mountains Region, and North Region respectively (Figure 3).

+ Researchers suggest that de-densifying moose populations by increasing the number of * Inthe fllrst year (?f the study, the same number o.f hunting permits will be issued. The calf
hunting permits issued each year could help conserve the moose populations by limiting the mortality rate will be assessed via field necropsies U ONES, 2919)-_ | |
frequency and impacts of epizootics (Ellingwood 2020; Kusnetz et. al., 2018; Figure 2). * In the second year of the study, the number of hunting permits will be increased to 15 and 14 in

+  We propose to evaluate how increasing the number of permits issued for moose the CT Lakes Region and the North Region respectively and will remain at 18 in the White
hunting in certain regions in New Hampshire impacts the health of moose populations Mountains Region (control). The calf mortality rate will be assessed via field necropsies.
(measured by calf mortality). * In the third year of the study, the same number of hunting permits will be issued and the field

Warming winters Greater abundance of winter ticks necrop51es will be repeated to assess calf mortality rate at the three locatlons
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In ten ded Analysis

e Given that our response variable (calf survival rate) is continuous and our independent
(treatment) variable (number of moose hunting permits issued) is also continuous, we will

Figure 2: In New Hampshire, average winter temperatures analyze the data using a regression analysis.

have warmed by 7 degrees since 1970. Warmer winters allow J s 7 R * The output of the regression analysis will tell us whether there is a difference in survival rate

winter ticks to flourish leading to increased incidences of A} 9 - ' among the different study sites and different number of hunting permits issued and, therefore,

epizootics in moose populations. Photos from the Land Trust hop et i whether or not increasing the number of hunting permits issued as a means of de-densification

Alliance, NH Fish & Game, & Winter Park Times is related to calf survival.

* As we are limited to study sites in northern New Hampshire for this particular study, our
inferences will be limited to the study area.

Hypoth esis

We hypothesize that there is a relationship between density of moose population and

occurrence of epizootics, resulting in high calf mortality in moose populations in northern Exp ected B e n e ﬁ tS

New Hampshire.
* As aforementioned, moose populations in New Hampshire are in decline and as climate change

, worsens, increasingly warm winters are likely to exacerbate the frequency of epizootics
CT Lakes [ Norh | Maine (Ellingwood 2020).
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