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Moose 
Alces americanus 

 
Federal Listing N/A  

State Listing SGCN  

Global Rank G5 

State Rank S5 

Regional Status 
 
 

Justification (Reason for Concern in NH) 
 

In New Hampshire, moose populations are split into management regions based on established 
Wildlife Management Units (http://www.wildlife.state.nh.us/Hunting/WMU_maps/wmu_moose_ 
8x11.pdf). Different goals are set by NHFG in conjunction with the public for target moose numbers in 
each of the six regions. In the four southern regions, moose numbers have declined below goal and have 
stayed below this number for multiple years, despite continued reduction in moose hunting permits. 
Moose weights and reproduction are also down statewide. Current information suggests that 
New Hampshire’s moose population may continue to decline in some regions. In New Hampshire the 
most important limiting factors for moose include cultural carrying capacity, weather, winter tick, and 
brainworm. Recent study results suggest that warmer temperatures are responsible for increased 
parasite loads on moose which in turn may be the true limiting factor for southern distribution 
(Musante 2006, Bergeron 2011). For much of the primary moose range, winter tick impacts will control 
the moose population, causing declines by either reducing productivity and/or increasing mortality. In 
some years, mortality events will be severe depending on length of snow cover in the winter. The 
southern moose population may be more severely limited by brainworm. Infection by this parasite is 
dependent on deer density which in turn is tied to winter length. As our winters have shortened, our 
deer density has increased. Brainworm has the capability of eradicating moose or dropping the 
population to very low levels. 

 
Distribution 

 

Moose are found statewide with the highest densities in the Connecticut Lakes region and declining 
as you go from the Connecticut Lakes region south, with the lowest densities in the South East 
region. This mimics historic NH moose distribution. In the northeastern US, robust moose 
populations also occur in Maine and Vermont with small populations found in Massachusetts, 
Connecticut and New York. Southern distribution of moose is thought to be limited by heat (Kelsall 
and Telfer 1974). Recent research by Musante (2006) suggests parasites are the primary mortality 
factor. 

 
Habitat 

 

Moose habitat preferences shift depending on both the time of year and age and sex of the animal. In 
general, good moose habitat provides hardwood browse, aquatic vegetation or mineral licks, plentiful 
water and cover that provide relief from the sun, excessive heat, insects, deep snow, crust and 
extreme cold. 

 
Moose in northern N.H. spend a majority of their time in hardwood or mixed wood stands (Miller 
1989, Scarpitti 2006). Mature stands of timber with a vigorous under‐story component are also good 
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sources of browse. 

 
In the winter, moose use softwood cover if snow depths exceed 27 inches or if snow becomes dense 
or develops a crust thus impeding travel (Kelsall and Prescott 1971). They will also utilize softwood 
cover to escape the sun on warm winter days. During this time moose may browse heavily on young 
fir. 

 
In spring, both bulls and cows begin to visit road side salt licks and increase their home range as they 
increase their foraging range. 

 
In summer, bulls (male moose) and cows (female moose) use slightly different habitats. Some studies 
suggest that cows with calves seem to prefer areas of denser cover that are near water (Frannzmann 
and Schwartz 1985). Scarpitti (2006) was unable to document this in NH but often found birthing cows 
in mature softwood with little cover.  Bulls seek out more mature upland hardwood habitats that 
provide forage as well as cover from the sun (Leptich 1986, Miller 1989). In fall, moose expand their 
range as they search for mates, and may use many habitat types. 

 
 
 

NH Wildlife Action Plan Habitats 
 

● Lowland Spruce‐Fir Forest 
● Northern Hardwood‐Conifer Forest 
● Appalachian Oak Pine Forest 
● Floodplain Habitats 
● Hemlock Hardwood Pine Forest 
● High Elevation Spruce‐Fir Forest 
● Lakes and Ponds with Coldwater Habitat 
● Marsh and Shrub Wetlands 
● Northern Swamps 
● Shrublands 
● Temperate Swamps 
● Warmwater Lakes and Ponds 

 
 
 
 
 
 
 
 
 
 
 
 

Distribution Map 
 

 

Current Species and Habitat Condition in New Hampshire 
 

New Hampshire’s moose population has made a remarkable recovery since its almost total extirpation 
in the mid‐1800s. The peak population for moose in New Hampshire was around 1996, when there 
were 7,600 moose in the state. Currently, most regions are below the goal number set by NHFG in 
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conjunction with the public. The North region has been below goal for three years but recently 
showed some growth back towards goal. The same is true for the White Mountain population. Winter 
tick is keeping the northern populations at current densities or causing them to stagnate or decline by 
causing irruptive declines in certain years and/or reducing productivity. Currently the only population 
at goal is that in the Connecticut Lakes region. The three southern populations have been declining 
somewhat steadily since 2008 and are all below goal. It is believed this decline is being influenced 
more by brainworm than winter tick. 

 
Population Management Status 

 

Moose numbers are managed in part by the number of hunting permits issued each year. The hunting 
season is statewide and requires a permit issuance, which had been as high as 675 in 2006/07, but in 
response to declines have been dropped to 105 permits issued for 2015. Data collected through both 
research and annual monitoring will be used to further reduce permit numbers if warranted. In the 
most recent 10 year management plan (2016‐ 2026) the department also instituted cut off points for 
regional moose populations which will result in suspension of permit issuance if reached. 

 
The physical evaluation of moose taken during the hunting season is a very important part of the 
monitoring system. All animals taken are required to be brought to a registration station, where the 
animal is weighed and aged. Cows are checked for evidence of pregnancy and antler measurements are 
recorded for bulls. In addition, animals are checked for tick infestation levels. This gives biologists a 
measure of herd health. The most recent addition to the monitoring system is the spring hair loss survey 
conducted in early May. This survey is in its infancy but should, over time, allow NH to determine the 
winter tick mortality impacts for the past year. A full assessment of the population is conducted every 
ten years, which takes into account all of this information. 

 
Regulatory Protection (for explanations, see Appendix I) 

 

● Harvest permit ‐ season/take regulations 
 

Quality of Habitat 
 

All regions have more than or are at 15% of the land base in softwood cover with the exception of the 
Southeast which (at 11%) is still above the recommended minimum. All regions also have a large 
percentage of mature hardwood, birch/aspen and mixed wood stands ranging from a high of 62% in 
the Connecticut Lakes to 43% in the Southwest and Southeast. While the three northern regions 
maintain sufficient hardwood/deciduous forests and aquatic environments (35% ‐ 55%), the remaining 
southern regions fall well below the recommended amount of these habitats for moose (22 % in 
Central, 16% in Southwest and 27% in the Southeast) (Peek et al. 1976). 

 
While all regions provide high quantities of the components of moose habitat not all of this habitat is 
equally available. Human development patterns often preclude use of available habitats. One way to 
examine the influence of “light” development (homes and light industry) is to define habitat that is 
within 300 feet of a road. Habitat found within this boundary is most likely to contain residences and 
light development. It is here that we plainly see the impact the human population is having on 
wildlife. The Connecticut Lakes region loses 4.4% of its moose habitat; the North Region loses 6.1% of 
its moose habitat, the White Mountains 7.0%, the Central 15%, the Southwest 17.2% and the 
Southeast 24.1%. 
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Habitat Protection Status 
 

In the White Mountain region, the White Mountain National Forest makes up the bulk of the land 
area. Land ownership in the Connecticut Lakes and North regions has been primarily by paper 
companies. Today there are no longer any lands in NH owned by industrial forest companies. They 
have all been sold to timberland investment management organizations (or TIMOs). 

 
Habitat Management Status 

 

There is not any active moose habitat management currently occurring in the state. However, any 
time a clear cut or large patch cut is created, this benefits moose. Many large landowners in New 
Hampshire are timberland investment management organizations (or TIMOs). These companies 
generally do not manage land for long term forest products. Instead the land is managed to get the 
most return on the investment. This return is made through timber management, sale of high value 
parcels, and appreciation of land values coupled with re‐sale of the property. Length of ownership by 
a TIMO is usually 10 years or less. This high rate of turn over often results in a large contiguous forest 
being sold off as smaller parcels with increased development. This reduces acreage for all wildlife. 

 

 
Threats to this Species or Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
the threat). These combined scores produced one overall threat score. Only threats that received a “medium” or “high” score 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Mortality from increased winter tick infestation due to shorter winters and increased moose 
density (Threat Rank: High) 

 

During years when the winter season is unusually short, tick populations are not regulated by snow 
and therefore continue to reproduce to problematic numbers for moose. Winter ticks congregate and 
attach to moose in the thousands, causing discomfort that result in the loss of hair in adult moose and 
can lead to anemia and death in young moose. 

 
A mortality study conducted in NH in 2001‐2005 found that winter tick accounted for 41% of moose 
mortality and compelling evidence was documented implicating winter tick induced anemia as the 
primary cause. Winter tick is keeping the northern three populations at current densities or causing 
them to stagnate or decline by causing increased mortality and decreased productivity (Rines 2015). 
While higher tick levels are related to both moose density and weather, early springs and late winters 
seem to be increasing tick abundance and infection levels for moose. These weather patterns cannot 
be predicted but in the past 30 years, winter has shortened for much of the northern end of the state 
by up to 3 weeks (Wake et al. 2014). 

 
Species impacts due to reduced productivity from increase in winter tick infestation due to shorter 
winters and increased moose density (Threat Rank: High) 

 

Twinning rate (the proportion of births that are twins or triplets) is influenced by the age and weight 
of the cow (Schwartz and Hundertmark 1993, Adams 1995). Stress from winter tick is predicted to 
cause declines in moose weight, which may in turn impact reproductive ability. 
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Winter tick can cause increased energy expenditure resulting in depletion of fat reserves, secondary 
infections and hypothermia in moose. In addition, chronic heavy tick loads were implicated in 
declining moose weights resulting in reduced productivity (Scarpitti 2006; Musante 2006). 

 
An average tick load is about 35,000 ticks per moose with some animals carrying up to 150,000 ticks 
(Samuel and Welch 1991). Based on animals taken during the fall hunts in Maine, Vermont and NH 
Adams (1995) found that cows with a dressed weight of 440 lbs. or less are unlikely to ovulate, those 
weighing between 440 and 550 tend to ovulate one egg and those over 550 are most likely to 
produce two. 

 

Mortality from brainworm due to increased deer densities (Threat Rank: High) 
 

Brainworm is a parasitic roundworm that is passed on to moose from deer via the secondary host 
which is land snails. The snails are consumed by a moose as it feeds on vegetation. Once ingested the 
roundworm is released into the animal’s blood supply where it travels to the central nervous system. 
It affects the central nervous system and is almost always fatal to the moose. 

 
The primary host of brainworm is white‐tailed deer which is able to carry the parasite with few ill 
effects, so areas with high densities of deer are hot spots for brainworm. Recent work done in 
Minnesota on a declining moose population indicated that brainworm was responsible for as 
much as 54% of the mortality of collared animals (Arno et al. 2014). It is the North American 
experience that at deer densities above 10‐13/mi2 moose densities decline. Deer densities in New 
Hampshire have been increasing in the past 15 years and generally exceed this level south of the 
White Mountain region. 

 

Habitat conversion due to development (Threat Rank: Medium) 
 

Moose need large spaces of various habitats throughout the year, and have large home ranges (in fall, 
average home range size is 29.55 mi2 for both sexes combined). Development directly removes 
habitat, and can fragment existing habitat. Because moose move large distances across the landscape, 
moose are also exposed to development‐related threats, such as road mortality. Moose feed primarily 
on hardwood browse found between 1 – 10 feet in height. As moose consume 40 lbs of herbaceous 
material per day, regenerating clearcuts or burns provide the most abundant source of food for 
moose. 

 
The Society for the Protection of New Hampshire’s Forests predicts that by 2030 forest cover will 
decline to 78.5% (225,000 acres removed) while the human population is predicted to increase by 
180,000 people. While most population growth is taking place in the seven southern counties and 
particularly Carroll County (projected growth rate of 24%), housing increases are taking place 
statewide. By the year 2030 less than 1/3 of the state is expected to be rural and the bulk of that 
will be from the White Mountains north. Clearcuts are becoming much smaller and less common 
due to public concern for aesthetics. This has led to less forage for moose. 

 

 

List of Lower Ranking Threats: 
 

Habitat impacts and degradation from development and associated fragmentation 

Mortality due to predation on calves by black bears 

Mortality of individuals from vehicles on roadways 
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Species impacts from heat stress that causes a decrease in foraging 
 
 

Actions to benefit this Species or Habitat in NH 
 

Continue to implement education and outreach programs about moose and associated threats 
 

Primary Threat Addressed: Mortality of individuals from vehicles on roadways 
 

Specific Threat (IUCN Threat Levels): Transportation & service corridors 
 

Objective: 

Increase statewide outreach to promote public understanding of the impacts that human 
development, climate change and increasing deer densities have on moose density. 

 

General Strategy: 

Continue outreach programs (like “Brake for Moose”) and implement other strategic outreach 
programs to increase public understanding of the impacts that human development, climate change 
and increasing deer densities have on moose density. This needs to occur statewide. 

 
Political Location: Watershed Location: 

Statewide Statewide 
 

Adjust cutting practices in targeted areas to increase browse opportunity or places of refuge for 
moose 

 

Primary Threat Addressed: Species impacts from heat stress that causes a decrease in foraging 
 

Specific Threat (IUCN Threat Levels): Climate change & severe weather 
 

Objective: 

Provide technical assistance to foresters and landowners, particularly in the White Mountains, and 
provide education and outreach to the public to increase support for cutting practices that benefit 
moose. 

 

General Strategy: 

This is important for all lands but is most needed on federal lands in the White Mountain National 
Forest where cutting targets are not being met. In all cases the biggest factor in preventing clear cuts 
is public opinion. This needs to be changed using educational outreach for both residents and non-
residents of the state. 

 

 

Political Location: Watershed Location: 

Statewide Statewide 
 

Continue research on winter tick impacts and explore mitigation actions to benefit moose populations 
 
Primary Threat Addressed: Mortality from increased winter tick infestation due to shorter winters 
and increased moose density 
 
Specific Threat (IUCN Threat Levels): Climate change & severe weather 
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Objective: 

Continue ongoing research projects that are addressing the impacts of winter tick and other 
associated problems. 

 

General Strategy: 

Monitor the moose population and its interactions with winter tick. Winter tick seems to be most 
problematic from the Central region north, however the influence on winter tick (climate change) 
would need to influenced by the global human population. 

 

 

Political Location: Watershed Location: 

Carroll County, Coos County, Grafton County Androscoggin‐Saco Watershed, Upper CT 
Watershed 

 

Address brainworm issues in the moose population through long‐term planning 
 

Primary Threat Addressed: Mortality from brainworm due to increased deer densities 
 

Specific Threat (IUCN Threat Levels): Invasive & other problematic species, genes & diseases 
 

Objective: 

Reduce the occurrence of brainworm in moose by reducing deer densities in certain areas. 
 

General Strategy: 

Brainworm can be reduced by reducing deer densities. During a recent 10 year planning process, the 
public was in support of keeping deer density at current levels. 

 

 

Political Location: Watershed Location: 

Statewide Statewide 
 
 

References, Data Sources and Authors 
 

Data Sources 

Sources of information came from literature review, expert review and consultation, and hunter 
observation data provided to NHFG. 
Current New Hampshire habitat was assessed using information from the USGS National Land Cover 
Database (NLCD). According to this GIS data, all regions have a large percentage of the land base that 
could be defined as moose habitat. The NHFG New Hampshire Moose Assessment provided updated 
condition information (Rines 2015). 

 

Data Quality 

Hunting seasons are set annually, so every year NHFG must know the status of the moose population 
in all management regions. NHFG can estimate moose population numbers by using information 
based on the number of moose seen per 100 hunter hours reported from a deer hunter mail survey. 
This observation rate provides distribution patterns, an index to population size, rate of change and 
provides good information on adult sex ratios and fall recruitment rates. It takes place statewide each 
fall. 
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Accidental kill data is also recorded annually. This includes cause, date, WMU, town and location of 
death, as well as sex and age (calf or adult) of the animal involved. The bulk of these reports are 
vehicle kills. 

 
All animals taken during the moose season are brought to a biological check station where 
information on sex, age, weight, reproductive status, tick infestation and kill site are recorded. 
Three NHFG Department‐sponsored research projects have taken place over the past ten years with a 
fourth and fifth currently underway. These studies have focused on seasonal home range 
characteristics and habitat relationships, determining the productivity of cows, determining the cause 
and rates of mortality of adult cows and calves, monitoring annual tick loads on moose, determining 
relationships between weather and tick abundance, and determining the relationship between moose 
population density and forest regeneration. The current two studies were implemented due to 
concerns that mortality may now be higher than that documented in the most recent study (2006) and 
the need for better data on the relationship between weather and tick abundance. Field work will be 
conducted through the winter of 2018, and aims to determine mortality rates and causes and 
productivity of moose in the North region as well as the relationship between weather, moose density 
and tick abundance. 

 
2015 Authors: 

Kristine Rines, NHFG, Loren Valliere, NHFG 
 

2005 Authors: 
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