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MONITORING GRANITE STATE 
SNOWSHOE HARE POPULATIONS 

TO UNDERSTAND THE ELUSIVE LYNX

by Jillian Kilborn
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lynx were designated as threatened under 
the federal Endangered Species Act, that 
biologists began to more closely examine 
the number of lynx in the Northeast. The 
listing decision was driven by the lack of 
measures to address the habitat needs 
of the lynx on federally owned lands in 
western states, but it opened the door to 
a wealth of research in the Northeast at 
just the right time, and this is when things 
began to change in New Hampshire. 

During the federal listing process, 
the U.S. Fish and Wildlife Service had 
established recovery goals. In 2000, Maine 
had the only known remaining population 
of lynx in the Northeast, so the initial 
research efforts focused on this area. As 
biologists began to research more deeply, 
they found that not only were lynx still in 
Maine, but lynx were expanding in abun-
dance and distribution. 

Spruce budworm, a native insect that 
destroys fir trees, not spruce, had moved 
through the Northeast in the 1970s and 
1980s. Some 20+ years later, the rebound 

forest was bounding with snowshoe hare, 
the favorite food of lynx. While the core 
of the population was found in northern 
Maine in the heart of the budworm-salvaged 
forests, sightings were also increasing in 
New Hampshire. Then in 2011, four lynx 
kittens were observed in Pittsburg, NH, 
officially putting lynx back on the map in 
the Granite State. 

New Hampshire Fish and Game 
responded to the growing number of 
sightings the next winter by initiating the 
same survey protocols that were deployed 
in northern Maine to track the core of their 
lynx population. Department biologists 
and volunteers surveyed over 685 miles 
of trails and roads on snowmobiles and on 
foot documenting lynx tracks. The chal-
lenge, however, was that the last known 
core of our historic lynx habitat, the White 
Mountain National Forest, was impen-
etrable by snow machine. Deep snow and 
trails impassable even by snowmobile made 
it impossible to survey in the optimum 
high-elevation habitats, and limited the 

A
s I move through the dense spruce 
and fir, a warm wave of early-spring 
air fills my lungs. A persistent 

pocket of snow, tucked under the shade of 
the evergreen trees, creates a dramatic shift 
in temperature, reminding me that winter 
has only recently ended. Looking at my 
GPS, and then back to my compass, I see 
that I am close. I begin scanning the forest 
floor looking for a wooden stake with a blue 
top. I find the stake, on the edge of a small 
opening in the trees, and I begin to count 
snowshoe hare pellets (scat). 

I am spending two days in the field 
with Alexej Siren, a PhD candidate at the 
University of Massachusetts Amherst, 
on a cooperative lynx monitoring project 
between the Northeast Climate Adaptation 
Science Center and the New Hampshire Fish 
and Game Department. Siren has been over-
seeing the collection of data on carnivores 
throughout New Hampshire and Vermont 
and studying snowshoe hare populations 
in relation to carnivores such as lynx. Siren 
has been utilizing a combination of remote 
trail cameras, snowshoe hare pellet counts, 
and live trapping to understand why lynx are 
found in some places but not others. 

Lynx have never been common in the 
Granite State. Populations have fluctuated 
with changes in their core population 
to the north and with the small game 
populations throughout the state. The 
presence of lynx in New Hampshire was 
closely connected to the expansion and 
increase in snowshoe hare populations 
as the heavily harvested New England 
woodlands and abandoned farms 
reverted back to forests. The peak of this 
expansion and the population spike for 
lynx appeared to have been in the 1930s, 
and then steadily declined through 1965 
when the state-wide bounty on lynx 
was finally repealed. By the late 1970s, 
lynx had virtually disappeared from the 
New Hampshire ecosystem, with the last 
known populations identified in the White 
Mountain National Forest’s Zealand Valley. 
Lynx were one of the first species placed on 
the state’s list of endangered species in 1973.

Over the next 30 years, lynx sightings 
remained scarce. It wasn’t until 2000, when 

The preferred 
prey of the 
Canada lynx is 
the snowshoe 
hare, which 
directly links the 
abundance of 
snowshoe hare 
to the presence 
of lynx in New 
Hampshire.
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Above: Jill Kilborn (left) and Alexej Siren record the location of a remote trail camera set up 
to collect data on snowshoe hare distribution. Top right: A snowshoe hare in its winter coat, 
adapted to perfectly blend in with its wintry environment. Right: Jill Kilborn counts the number 
of snowshoe hare pellets, or scat, at a location marked with a blue stake.

ability to understand the degree of lynx 
distribution in that region. After two 
years of collecting data by snow machine, 
the New Hampshire Fish and Game 
Department’s Nongame and Endangered 
Species Program entered into a contract 
with the U.S. Forest Service (USFS), the 
titleholder of the White Mountain National 
Forest, and Siren to further investigate the 
distribution of lynx in the Forest, and to 
gain a better understanding of the factors 
determining if lynx might return not 
only to the Forest, but throughout New 
Hampshire and Vermont. 

Siren developed a multifaceted approach: 
an examination of lynx distribution using 
remote trail cameras in the areas most 
likely to support lynx and a detailed study 
of snowshoe hare abundance and distribu-
tion to determine the probability of lynx 
remaining in the areas identified as probable 
habitat. A PhD student at the University of 
Massachusetts, Siren gained sponsorship by 
the Northeast Climate Adaptation Science 
Center to complete the work.  

Knowing that snowshoe hare were the 
key to lynx distribution in their range, a 
variety of studies in Maine and in western 
states determined that snowshoe hare 
abundance could be measured by counting 
the number of pellets within a defined 
circular plot. By measuring enough of these 
plots, one can estimate the number of 
snowshoe hare living throughout a larger 
area. Biologists can then determine the 
number of snowshoe hare needed for lynx 
to be present and the number needed to 
support a breeding population. In Maine, 
lynx are found in areas with over 1.235 
hares per acre, and breeding populations are 
most successful when there are 3.7065 hares 
per acre. 

We suspected that snowshoe hare 
densities at high elevations were much 
lower in distribution when compared with 
those in Maine, but this had never been 
tested. All of our lynx models demonstrated 
that the high-elevation areas were great 
lynx habitat because of the abundance of 
spruce and fir trees and deep fluffy snow, 

LYNX OCCURANCES 
AND HABITAT

Lynx are documented year 
round and most often in 
the northern part 
of the state, and 
intermittently in 
the White Mountain 
National Forest as 
shown by the 
number and 
size of the 
locations. 
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Map of lynx habitat based on snow and young softwood (shown 
in gray and black) with lynx occurrences in blue and orange.
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but why were lynx not recolonizing that 
area? Forests above 2,700 feet in elevation 
in New Hampshire often have shallow soils, 
are extremely wet, and have short growing 
seasons, making these areas difficult to 
manage. The US Forest Service has protected 
much of this habitat from commercial 
timber harvesting, and as a result, natural 
disturbance is the only way the forest can 
create young spruce fir trees preferred by 
snowshoe hare. Natural disturbance at these 
elevations is often driven by wind, which can 
create a fir wave pattern of die back followed 
by forest regeneration. 

To better understand the significance 
of elevation to snowshoe hare populations, 
and subsequently lynx, Siren developed 
three different study areas throughout New 
Hampshire and Vermont to test the ability 
of lynx to recolonize the area in relation to 
snowshoe hare distribution and abundance. 
The first study area is located in the heart 
of the White Mountain National Forest 
where snowshoe hare pellet plots have 
been established and the survival rates of 
hares in a variety of habitats, including 
krumholtz and high elevation spruce fir, is 
being monitored through live-trapped hares 
equipped with radio collars. The second 
study area is in the Nulhegan Basin of the 
US Fish and Wildlife Service Silvio Conte 
Wildlife Refuge in Vermont, which contains ©
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The first snowshoe hare study area, located 

in the heart of the White Mountain National 

Forest, includes krumholtz habitat areas. 

Krumholtz, a German word meaning 

crooked wood, is a tree or shrub found in 

subalpine tree line landscapes that has 

been stunted and deformed by continual 

exposure to fierce, freezing winds and long 

winter seasons. 
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a large low-elevation spruce fir flat that 
has been extensively managed. To ensure 
consistency and enable comparisons, Siren 
used the same field methods deployed in the 
White Mountain National Forest. The third 
set of studies are located in the northern 
tip of New Hampshire in the Connecticut 
Lakes Natural Area, owned by the New 
Hampshire Fish and Game Department, and 
on The Connecticut Lakes Timber Company 
property, which is privately owned. Siren 
is only using snowshoe hare pellet plots to 
assess numbers in this area. 

Lynx in Siren’s study areas are intermit-
tent in the White Mountain National Forest, 
with occasional breeding in the Nulhegan 
Basin, and persistent breeding in the 
northern tip of New Hampshire. Snowshoe 
hare on the edge of their range is the 
primary driver, but the population dynamics 
are driven by more than just habitat. 

Competing carnivore populations are having 
a significant effect as well.

I’m back at my plot in Pittsburg, NH, 
counting the pellets. I am up to 32, indicating 
that we are in great snowshoe hare habitat. 
The White Mountain National Forest will 
continue to have lynx moving through the 
highlands, but they will likely never linger for 
long periods of time due to the geography’s 
limited food sources. At the federal level, 
it has been proposed that lynx be delisted 
as threatened, which indicates that their 
numbers are increasing. With a suitable 
habitat now identified in the northern tier 
of the Granite State, New Hampshire will 
continue to play an important role in lynx 
recovery in the Northeast. 

Jillian Kilborn is a wildlife biologist with the 
New Hampshire Fish and Game Department.

The White Mountain National Forest will 
continue to have lynx moving through the 

highlands, but they will likely never linger for 
long periods of time due to the geography’s 

limited food sources.
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