The Mystery
of the

A White Mountain fritillary feeds on the nectar of Cutler’s goldenrod,
a plant unique to the alpine zone where this butterfly lives.
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ometimes it seems as though biologists have figured out everything
basic relative to the wildlife that
inhabits New Hampshire, and that

there are no more mysteries left to solve. There
is a large body of work

By
Heidi
Holman

that has been compiled
since the start of the
New Hampshire Fish

and Game Department 150 years ago but
there is still much more to learn. The White
Mountain fritillary, first described in the late
1800s by Boston entomologist and co-founder
of the Appalachian Mountain Club Samuel
Hubbard Scudder, only lives here in New
Hampshire at the top of the White Mountains.
Although many people know this rare species
exists, the critical host plant it eats as a caterpillar remains a mystery, making our team of
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biologists detectives on the trail.
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Cutler's goldenrod brings life to this
snowbank community, an essential
patch of habitat for the White
Mountain fritillary.
A female White Mountain fritillary
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finds solace in an alpine garden.
Alpine wildflowers accent the rocky
mountainside with diapensia and
Lapland rosebay dotting a trail in
Mount Washington State Park.
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Life in a Harsh Climate
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The White Mountain fritillary caterpillar hatches from an egg laid by a female
butterfly in late July or August. The tiny
larva survives the next nine months on the
energy provided by the parent, eating only
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Clockwise from top left:

The alpine zone of the White Mountains
may seem barren at first glance. It is rocky,
interspersed with various small plants and
grasses and dotted with the occasional
shrub that tries to hang on in the high
winds. There is a rich sprinkle of colorful
flowers blooming throughout the spring
and summer, but many are so small that
they are lost in the backdrop of breathtaking mountain views. Wildlife viewing
is limited to a few birds, an occasional
mammal that ventures above the tree line,
and resourceful insects that manage to find
their niche.
The White Mountain fritillary is a tiny
butterfly found in very particular nooks
and crannies of the alpine zone, in pockets
of lush vegetation that grow from the
moisture and protection of the snowpack
that collects on the leeward side of the
ridges, the side sheltered from the winds.
These snowbank communities are home
to a unique group of plants including
Cutler's goldenrod, bearberry willow, dwarf
bilberry, alpine marsh violet, and Boott’s
rattlesnake-root. These patches are like an
oasis in a desert, making up less than one
percent of the entire alpine zone.
Hikers burn a large amount of energy
moving around at this high elevation,
exposed to cold temperatures and dehydrating winds. Imagine being the size of a
half dollar and making your way through
this challenging landscape. Biologists are
working to determine what the White
Mountain fritillary eats to provide it with
the energy it needs to survive in such harsh
conditions. In addition to the alpine flowers,
such as Cutler’s goldenrod and mountain
aster that the adult butterflies nectar on,
biologists believe that the White Mountain
fritillary selects these protected pockets for
a specific plant with the right nutritional
qualities for the larvae to survive.
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Small Treasures in a Barren Landscape
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Top left and right: Biologists contend with sudden changes in the high-elevation weather of the White Mountains, conditions that live up to a
reputation for the worst weather in America. Bottom left to right: Flowers unique to the alpine zone include Boott's rattlesnake-root, bearberry
willow, and alpine marsh violet.
its egg shell. Mount Washington is home
to the worst weather ever recorded with
sub-zero temperatures, hurricane-force
winds, and layers of snow and ice. Yet the
delicate White Mountain fritillary needs
these conditions to survive.
Insects have one of two methods for
enduring the harsh cold of winter: either
avoiding freezing by finding a protected
location or manufacturing their own “antifreeze” which allows them to withstand
temperatures below zero degrees Celsius. It
is critical that the conditions for surviving
the winter are just right: not too cold so

that the caterpillar won’t freeze, just the
right humidity so that it doesn’t dry out,
and not too warm so that it doesn’t burn
its precious energy stores before spring
when it can begin feeding. Which strategy
the White Mountain fritillary uses is
unknown, but recent research documented
that the ground temperature in these
snowbank communities hovers around the
freezing mark for the duration of winter.
The snowbank areas may also be the key to
these perfect conditions.
We suspect that the caterpillar eats
and grows several sizes throughout the

following summer, but it may need to
survive another winter before transforming
into a chrysalis and emerging as an adult
butterfly. That’s potentially two years for
each butterfly to complete its life cycle.
By using DNA, researchers can determine
if a portion of the population completes
its life cycle in one year and if there are
distinct genetics between even and odd
years, which would make them essentially
separate populations. While trying to solve
the mystery of their host plant, our team
will also be able to confirm these intricate
details about the White Mountain fritillary.
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Conducting research on a high-elevation
species is challenging. Preparation for a
day in the field typically begins a week
in advance, reviewing weather forecasts
from numerous sources including the
Higher Summits Forecast provided by
the Department’s partners at the Mount
Washington Observatory. Butterflies are
only active on warm, sunny days, limiting
the window of opportunity to observe and
capture them, and such a day at the base
of the mountain may turn into clouds and
cold winds as one climbs in elevation. It
is critical for the safety of our biologists
to be prepared for the rapidly changing
conditions when working along the ridge.
Packing all the equipment needed for a
day’s work includes the ten essentials
recommended by NH Hike Safe (www.
hikesafe.com) as well as leaving our daily
itinerary with co-workers and a check-in
time for the end of each day. We also need
to haul all the equipment necessary for our
work, which is no small feat.
Since 2002, two surveys of the White
Mountain fritillary have been completed
by the U.S. Forest Service and the Vermont
Center for Ecostudies, identifying the key
areas where adult butterflies are observed.
These surveys estimated the population
to be over 1,000 adults in a given year.
Their work provided a baseline for our

understanding of the species, its distribution across the mountain range, and specific
patches of habitat with which the butterfly
is associated. Using this information, NH
Fish and Game Nongame and Endangered
Species Program biologists have begun
gathering more detailed data about the presence of key plants in these locations. Adult
butterflies have been collected to establish
a captive colony for research and to confirm
their critical food source.
Female butterflies lay their eggs directly
on the plant that the caterpillar will feed on
or in close proximity to it. During the first
year of research, the Department partnered with naturalists at the Appalachian
Mountain Club’s Lonesome Lake Hut to
establish a place to hold butterflies and to
try to collect eggs. A handful of butterflies
were brought into captivity, but finding the
right climate and lighting conditions was
challenging in the sparse hut environment.
To help improve these conditions, the
butterflies were placed in small tents with
single plant cuttings along the ceiling of the
dining hall. Unfortunately the pilot effort
did not result in successful egg collection.
In 2018, in partnership with the
Mount Washington Observatory, a lab was
established at the top of the auto road.
Not only did this save hiking time, but it
also provided better access to electricity (a
rare commodity at 6,500 feet) to control
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Setting up a Lab

environmental conditions. A critical piece
of information was discovered during the
second summer—a distinct wing pattern to
identify males and females was documented
for the first time. The keen eye of the New
Hampshire Fish and Game Biologist Sam
Derrenbacher and a love for photography

These photos, taken by biologist Sam Derrenbacher, reveal a distinction between the male and female of the White Mountain fritillary species that
had previously gone unnoticed. The male (left) lacks the band of white spots along the outer edge of the wings that the female displays (right) – a
critical bit of information when looking for females to bring into the lab for egg collection.

10

n

New Hampshire WILDLIFE JOURNAL

Left: The 2018 White Mountain fritillary (WMF) summer egg count is recorded by biologists and added to the research data collected.
Right top to bottom: A female WMF is kept in an egg cup with plants collected from the snowbank community; a WMF egg on a labrador tea leaf; a
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WMF larva is placed with an alpine bilberry leaf in an unsuccessful attempt to trigger feeding.

resulted in photos showing a band of white
spots on the edge of the wing of females.
This discovery has made it easier to determine which butterflies to bring inside in
order to collect eggs.
To ensure that females deposited eggs
in captivity, we created bouquets of several
plants found in the snowbank community.
Eight females were brought into the
lab, and the first 100 eggs of the species
were collected. A large number of these
eggs hatched, resulting in the first photo
documentation of the larvae of the White
Mountain fritillary. Leaves of suspected host
plants were provided to each caterpillar,
but no feeding was observed. The precious
larvae were then placed into an environment
with reduced temperature and constant
humidity to wait out the winter. Solving this
mystery of their host plant will take biologists a number of years and great patience

in order to successfully recreate the right
conditions for the butterflies to survive and
feed in captivity.

Threat of Climate Change – Future
Uncertainty
Although the habitat that the butterfly
depends on is protected by the U.S. Forest
Service, the future persistence of the
species is uncertain. Research on other
high-elevation butterflies indicates a sensitivity to the delayed onset of cold and snow
in the alpine zone, which could occur in the
future on Mount Washington as a result
of climate change. The young caterpillars
need specific environmental cues to trigger
them to sleep over the winter and wake
up when their food is available in order to
conserve their energy. They also need the
right humidity and temperature to protect
them from drying out or freezing in this

very fragile early stage, which are provided
by the snowpack. Lastly, until we identify
the host plant, we do not know how its
primary food source will be affected by a
changing climate.
By answering these mysteries our work
will help to aid our partners at the U.S Fish
and Wildlife Service in deciding whether
or not the White Mountain fritillary needs
federal protection under the Endangered
Species Act. In the most dire scenario, we
will be able to support the population in
captivity until an action to mitigate the
threat is found, preventing extinction of this
unique New Hampshire species.

Heidi Holman is a Wildlife Diversity Biologist
for the Nongame and Endangered Wildlife
Program at the New Hampshire Fish and
Game Department.
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