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Putting Beavers to Work 

PROJECT UPDATE:
With the support of the Adaptive Management Initiative, 

Cows and Fish, the Miistakis Institute and the Clark Fork Coalition 
partnered to host a transboundary workshop on beavers and 
climate change adaptation in the Crown of the Continent 
Ecosystem in the fall of 2014 in Missoula, MT. The first portion 
of the workshop included presentations from five speakers and 
provided attendees with background information on beaver 
ecology, habitat and examples of the beaver management 
techniques being implemented across the state of Montana. 
After these presentations, the group took a fieldtrip to look 
at several on-the-ground examples of beaver management 
projects, including a beaver deceiver.

Also through the support of the Adaptive Management 
Initiative, the Miistakis Institute researched and wrote a report 
on the barriers to, and opportunities for, beaver reintroduction 
that exist on both sides of the 49th parallel. The resulting report 
focuses its recommendations on charting a strategy for pursuing 
beaver restoration for watershed health in Alberta and will inform 
future efforts in this arena. 

Cows and Fish is in the final stages of preparing a new beaver 
awareness document written for the people who can most 
effectively influence watersheds and riparian areas - ranchers, 
farmers, landowners, municipalities, conservation groups and 
industry. Riparian management initiatives in Alberta have dealt 
primarily with livestock grazing, agricultural cropping, recreational 
use and industrial concerns. The booklet includes information 
on: beaver biology and ecology; their role in watershed function 
and health; the interaction of beaver with vegetation, fish and 
wildlife and livestock; how beavers can help us adapt to climate 
change, especially flood and drought; the beaver as a watershed 
restoration tool; and, thoughts on beaver management.

Beaver lodge. Will Klaczynski

Above: A family of beavers spends a warm winter 
morning sunning on a frozen pond. Pierre Bolduc 47

of beaver dams and ponds in a watershed 
can delay and reduce the flood peak and the 
energy associated with that quickly moving 
mass of water.

Beaver dams increase the width of the 
effective floodplain up to 12 times. Wider 
floodplains work to slow down water by 
spreading it out. This reduces the erosive 
force, allowing water to be captured in surface 
irregularities and eventually some into shallow 
aquifers. Much of the sediment carried by 
floodwaters is dropped in the floodplain, 
improving water quality. The impact of a flood 
is dampened, slowed and reduced, which 
decreases the negative impacts on downstream 
communities. 

Logging, beaver style. USFWS

Our attempts to mitigate floods and 
droughts aren’t always successful, and are 
very costly enterprises. Often, engineered 
structures destroy natural attributes, 
negatively affect fish and wildlife populations, 
and visually detract from the natural 
landscapes. 

If watersheds had more beaver dams and 
ponds that would increase the capability 
to capture and tame flood flows, mitigate 
droughts and better manage risk. Integrating 
beavers into our future flood, drought and 
watershed plans can reduce costs, impacts and 
add substantially to benefits. These natural 
dam builders and water engineers can be 
aggravating and helpful, costly and beneficial. 
It is a matter of time and place coupled with a 
healthy dose of tolerance.

The challenge is what current beaver 
populations are a fraction of historical 
numbers. Population recovery has been slow, 
partly because we have not fully understood 
and appreciated the many services provided by 
beavers and the benefits for us.  Another look 
at beavers will show they are a most convenient 
species to have as an ally as we adjust to water 
scarcity and periodic water overabundance.

Lorne Fitch is a Professional Biologist, a retired 
Fish and Wildlife Biologist and an Adjunct 
Professor with the University of Calgary.

THIS ARTICLE WAS PROVIDED 
BY OUR PARTNER THE 
MIISTAKIS INSTITUTE
Affiliated with Mount Royal University, the 
Calgary-based Miistakis Institute, is a non-
profit educational, research, and conservation 
organization. Its vision: “a world where 
communities have genuine access to the 
science and research they need to make 
choices that promote healthy landscapes.” 
Its mission: “to study the landscape in order 
to help people conserve it.” And further, staff 
members “work to make innovative research 
accessible to communities and decision-
makers.” Learn more at rockies.ca.
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Fascinating creatures lurk beneath the surface of Glacier 
National Park’s waters rivaling the grizzly bears and bighorn sheep found in 
the mountains above.

On a crisp September day, high school students, armed with dip nets, 
wade into these waters to rouse these creatures out of their predatory haunts. 
We are in search of dragonfly larvae, a voracious predator that also serves as a 
“canary in a coal mine,” alerting us to threats affecting its aquatic home. 

Distinguishable by their bulging eyes and toothy lower lips, dragonfly 
larvae are quickly identified by the students and carefully plucked from 
nets using gloved fingers. The gloves prevent possible contamination of our 
precious samples from little bits of human skin or hair and the trace amounts 
of chemicals they harbor. 

The study, a collaborative effort between the National Park Service, United 
States Geological Survey (USGS), and several universities, engages citizen 
scientists to collect dragonfly larvae in over 40 national parks. The samples 
will be sent to labs at the University of Maine, USGS, and Dartmouth College 
to help shed light on how much mercury these dragonfly bodies contain, and 
how much risk that poses for food webs throughout our national parks. 

Dragonfly larvae spend their first several years at the top of the aquatic-
insect food chain, giving them ample time to bio–accumulate mercury, 
which has found its way into smaller insects that dragonfly larvae prey upon. 
Mercury, a toxic pollutant that floats on global air currents, is sourced largely 
from coal-burning power plants and fossil-fuel emissions, and can be found 
in relatively high concentrations in dragonfly larvae. Fish eat lots of these 
larvae, meaning mercury concentrations don’t just end with dragonflies. 
Instead, they magnify in intensity the higher up the food chain you look. 

Prior to the field trip, students from Flathead High School’s International 
Baccalaureate program explored the complex, global topic of mercury 
deposition. As part of Glacier’s Youth Exploring Science (Y.E.S.!) citizen 
science initiative, the students will take the knowledge they have gained 
during the classroom sessions and the data collected on their field trip, and 
develop their own hypothesis. This hypothesis can then be tested using both 

Courtesy of the Crown of the Continent 
Research Learning Center. 

CITIZEN SCIENTISTS...
IN SEARCH OF THE 
“CANARY IN THE  	     	
   COAL MINE” by Jami Belt

Tim Rains/NPS

A mature dragonfly. 
greaves_russell/flickr

Dragonfly larvae. Jessica Mounts  
ksfishgirl@gmail.com48
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the data they collected and the data gathered at other 
parks. 

Engaging Flathead High School students in this 
program is a natural fit since the project idea was born 
out of research conducted by high school students in 
Maine. Students exploring mercury biogeochemistry 
with the Acadia Learning Project noticed that all orders 
of insects found below a wetland complex had higher 
mercury than those found higher up the watershed. The 
students wanted to explore their findings more, so they 
selected the insect order that was found in all of the 
water bodies they sampled— dragonflies—and began 
targeting them specifically for further testing. 

Typically, fish are tested to gauge mercury risk to 
humans. This information is used to advise people 
on how much fish is safe to consume in tested water 
bodies. But fish are harder and more costly to catch 

from Johns Lake, a stagnant, swampy area surrounded 
by cedar forest, accumulate more mercury than the clear, 
fast-flowing waters of Lower McDonald Creek? Several 
in the group were curious about how the other aquatic 
species we found, among them the fist-sized giant water 
bug and a mother leech with her hundreds of babies 
attached to her underside, would affect the diversity of 
dragonfly families. The hypotheses that show the most 
promise for further exploration will be used as a jumping 
point for students in next year’s classes. 

The students’ new insights are a leap forward from 
their previous knowledge of mercury pollution. During 
the first classroom session, I asked the students to answer 
some basic questions about mercury contamination. 
Many of them thought mercury was an essential 
mineral in our diet that came from plants or fish, and 
not something to be concerned about. By the end of the 

Dragonfly larvae. Jessica Mounts
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field trip, the students understood the consequences of 
mercury pollution and rallied to identify and bag the 
best samples they could find to ensure they were making 
their finest contributions to the research. After all, few 
would argue that humans are at the top of the food 
chain and ripe for bioaccumulation. 

Thanks to dragonflies and the students collecting 
them, our knowledge of mercury pollution will likely 
increase and help inform us of what we are eating. As 
they say, you are what you eat. 

Jami Belt, former Citizen Science Coordinator at Glacier 
National Park, is currently serving as the Natural 
Resource Program Manager at Klondike Gold Rush 
National Historical Park. 

This article has been reprinted courtesy of the 
Crown of the Continent Research Learning Center. 
crownscience.org/newsletters 

Students exploring mercury biogeochemistry with 
the Acadia Learning Project noticed that all orders 

of insects found below a wetland complex had higher 
mercury than those found higher up the watershed.

Study question: Is there any difference in the 
mercury levels in larvae from fast running 
water or from those in stagnant ponds? NPS    

A Flathead High School student examines a dragonfly larva. 
Dragonfly larvae are great indicators of mercury pollution because 
they are at the top of the aquatic- insect food chain, giving them 
ample time to bio-accumulate, or store, mercury. 
Courtesy of the Crown of the Continent Research Learning Center. 

than dragonfly larvae, and not all water bodies at risk 
for mercury have fish. The work the Maine students 
pioneered presented scientists with potentially a more 
simple and cost-efficient way to test for mercury levels in 
food webs. Scientists ran with it, creating a protocol that 
is now being tested in national parks across the country. 

Students from Flathead High School are furthering 
this legacy of student-generated research as they 
develop their own hypotheses about how Glacier’s 
mercury levels will compare to those in more urban-
based national parks. 

Flathead students wondered whether air currents and 
precipitation captured by western Montana’s mountain 
ranges make Glacier National Park a beacon for mercury 
deposition. The students are also investigating questions 
such as the effect of flow rate on contaminants at our 
distinct sampling sites. For instance, will dragonflies 

crownscience.org/newsletters%20
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The Badger 
Two-Medicine…
Where I Practice my Religion

by Casey Perkins

A soft sunset accents the sacredness of the Badger-Two-Medicine Valley. Ryan McKee

 

Consider this scenario: One man is hell-bent on drilling for oil through the floor 
of a church that has stood for generations.

This church is part of the social fabric that ties one generation to the next. 
Thousands of baptisms, marriages and funerals have occurred there. It teaches charity, 
forgiveness and other values that bind the community. The church is more than a building; 
it is also a living thing with a several-thousand-year-old history. Now, look beyond this 
single community to see an entire people. Trade the church pews for endangered species 
and the holy water fonts for headwaters, and then you might get a sense of how the people 
of the Blackfeet Nation feel about Sidney Longwell, an oil developer from Louisiana, who is 
suing the federal government so he can drill for oil in the Badger-Two Medicine.

The Badger-Two Medicine sits within the Lewis and Clark National Forest in 
northwestern Montana. It is surrounded by the Blackfeet Reservation, Glacier National 
Park and the Bob Marshall Wilderness Complex, and is home to grizzlies, wolverines 
and westslope cutthroat trout. The National Register of Historic Places has listed it as a 
Traditional Cultural District. In a brief filed on behalf of the oil developer in 2014, however, 
the Mountain States Legal Foundation simply dismisses that designation, repeatedly 
referring to it merely as “alleged,” “purported” or even “suspicious.”
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Longwell’s proposed oil well would be drilled 
on a small ridge above a tributary of the Two 
Medicine River, in a landscape the Blackfeet have 
used for thousands of years. In pooh-poohing the 
tribe’s desire to preserve the area, the developer’s 
lawyers made a bizarre argument: They suggested 
that the Blackfeet oppose the well only because 
someday they might want to drill it themselves.

During a series of meetings last summer, 
Mountain States Legal Foundation lawyer Steven 
Lechner cited decades of research contained in 
no less than three ethnographic reports, detailing 
the uses, sites, ceremonies, stories and language 
that connect the Blackfeet to the Badger area. 
He then clearly described Longwell’s proposed 
project, which includes five miles of road, a new 
bridge wide enough to haul a drill rig over the 
Two Medicine River, and a well pad. Then he 
said that all this development could not possibly 
harm any of the spiritual values outlined in the 

ethnographic reports.
Longwell, wearing a long-suffering expression, 

added: “We don’t even know where the rock is 
that’s supposed to be religious in order to avoid 
it.” His lawyer rolled his eyes and leaned back in 
his chair in agreement.

The Blackfeet are not giving in. In a meeting 
held last October in Browning, Montana, leaders 
and elders from all four bands of the Blackfoot 
Confederacy joined leaders from tribes across 
Montana and Wyoming to sign a proclamation 
formally demanding that the US government 
cancel all oil and gas leases in the Badger. The 
event was well covered by the media, though 
no one could quite capture the feeling of pride 
and sense of honor that filled the room as tribal 
members introduced themselves and spoke about 
how pleased they were to be together, united in 
action over such an important cause.

Since last fall, the effort has grown and 

The Badger-Two Medicine. 
Stephen Legault, stephenlegault.com

South Fork of the Two Medicine River. Stephen Legault, stephenlegault.com

attracted supporters, including Montana 
Democratic Sen. Jon Tester, the National 
Congress of American Indians and the rock band 
Pearl Jam. A Change.org petition, asking Interior 
Secretary Sally Jewell and Agriculture Secretary 
Tom Vilsack to cancel the leases, has collected 
thousands of signatures.

In April, Chief Earl Old Person, who has 
led the Blackfeet since 1954, and who has met 
with every US president since Harry S. Truman, 
wrote to President Obama, asking for help. “The 
Blackfeet Nation has been able to successfully 
contest the legitimacy of these leases and 
drilling proposals for over three decades,” wrote 
Old Person. “Many responsible oil companies 
have recognized the sanctity of these cultural 
headwaters, voluntarily changing their holdings 
for opportunities on federal lands elsewhere — 
yet a handful of these leases remain. At this time, 

I respectfully request that we work together to 
fully put an end to these remaining leases and 
stop all threats to our cultural-spiritual heritage.”

Sidney Longwell may never understand the 
profound relationship between people and place 
that exists in the Badger-Two Medicine. Yet, 
despite himself, he’s accomplished something 
important. Because he threatens one of the places 
that are most sacred to the Blackfeet people, the 
whole of Indian Country has come together in an 
effort to stop him. People are united, and that is a 
wonderful thing to see.

Casey Perkins is a contributor to Writers on the 
Range, a column service of High Country News. 
She is a field director for the Montana Wilderness 
Association based in Choteau, Montana.

This article is reprinted courtesy of High Country News. 

UPDATE:
On March 17, 2016, the federal government 
took action to terminate the Solenex lease 
on the grounds that it was improperly and 
therefore illegally issued in 1982.

In a letter to Solenex, the acting Montana 
director of the Bureau of Land Management 
(BLM) wrote that the BLM and the United 
States Forest Service (USFS) violated the 
National Environmental Policy Act and 
the National Historic Preservation Act. He 
also explained that the agencies “failed to 
comport with the national policy to protect 
and preserve the rights of American Indians 
to exercise traditional religions, including 
access to important sites.”

We are optimistic that this decision will be 
upheld and that the 17 remaining leases, 
which still threaten over 34,000 acres in the 
Badger, can also be successfully removed.
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A DEADLY
GAME OF 
HIDE AND

SEEK

Camouflage is 
one of nature’s most 
marvelous adaptations. 
It’s everywhere, hiding 
creatures in plain sight.  
Cryptic coats cloak insects, 
snakes, birds, mammals, 
lizards – really, species 
from any animal group 
you could imagine. Why? 

Because, in nature, where every animal kills something to 
survive, camouflage makes the difference between life and 
death. Deep study of animal camouflage by naturalists and 
artists in the late 1800s led to principles that revolutionized 
military camouflage patterns by World War I. In turn, hunters 
and nature watchers ever since have benefitted from the rich 
tapestry of commercial camouflage patterns, ranging from 
“real-tree” brown to “winter white” patterns.  

But unlike humans who have to buy separate brown or 
white camouflage patterns to fit the occasion, some animals 
carry a full set of different coat colors in their genes. At least 
twenty species worldwide undergo seasonal molts where their 
hair turns from brown in summer to white in winter to match 
the predictable seasonal passing of snow, making them some 
of nature’s most charismatic creatures: Arctic fox, weasels, 
hares, and some lemming and hamster species to name a few.  
Here in the Crown of the Continent, snowshoe hares, white-
tailed jackrabbits, and three species of weasels, all undergo 
seasonal color molts.  

I have been studying snowshoe hares continuously 
since 1998. My questions at the beginning were both basic 
– understanding the controls on numerical changes and 
population fluctuations of wild animal species – and also 
very applied, because the hare is the nearly sole prey of the 
Canada lynx, a species listed as federally threatened in 2000. 
My students and I live-trapped, radio-collared, and observed 

Caught still wearing winter white after the early onset of 
snowmelt, a snowshoe hare is easy prey. Sneed B. Collard III56

 by L. Scott Mills
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hares across the West year-
round, learning where they 
moved, where they hid, who 
ate them and how often. We 
studied them across different 
forest types and full moons 
and blizzards and heat waves. 
Really, what we did, year 
after year on snowshoes and 
snowmobiles, up and down 
steep slopes with mosquitoes 
in our ears, was to learn – 
scientifically speaking – the 
implications of the many 
ways that hares can die. 

Over time, we increasingly 
saw bright white hares 
hopping around on a 
snowless brown forest floor in 
late October or mid April. We 
had been studying the ways 
that predation shaped hare 
behaviors and population 
trends, but those mismatched, light bulb bright critters 
got my mind spinning. Paul Griffin, my PhD student 
back in 2000, found that hares died more in fall and 
spring than in deep winter or summer. We wondered: 
Why? Could it be because they have mismatched coat 
colors on snowless ground? 

 For me, these early musings about the potential 
costs of coat color mismatch eventually collided with 
emerging findings from the field of climate science 
in a reverberating “ah-ha!” moment. Pouring out of 
climatology labs from around the world (including 
Steve Running’s at the University of Montana) came 
clear evidence that the duration of seasonal snow cover 
is decreasing fast. And the thing is, you don’t need to 
believe in any climate model to know this is true. Just go 
anywhere in the world with seasonal snow (Montana, 
Maine, Mongolia, Alberta, Scotland, Italy), find a person 
who has spent a lifetime observing the seasons (perhaps 
a hunter, birdwatcher, logger, or skier), and ask them if 
the duration of winter is shorter now, on average, than 
when they were young. I’ll bet 50 bucks they say yes. 

With the realization of the globally shortening snow 

duration, I dug into what 
was known about seasonal 
coat color. Lab studies had 
shown the timing of the 
coat color molt was, like 
migration, hibernation, and 
other seasonal (phenological) 
traits, driven by changing day 
length. This makes sense, as 
day length is a reliable cue, 
long term, of the comings 
and goings of snow. Over 
time, snow has come early 
or late in different years, but 
on average, the shortening 
days of fall indicate that snow 
will soon arrive, and the 
lengthening days of spring 
herald the coming thaw. 

What does it mean if 
the timing of the molt is 
set by photoperiod, but 
snow duration is rapidly 

decreasing?  Will coat color mismatch increase in the 
future? Does mismatch make animals easy targets 
for predators, and could it lead to the eventual 
decline of a species? Do animals have tricks (we call it 
“plasticity”) up their furry sleeves that help them deal 
with mismatch, perhaps by adjusting molt timing year 
to year or behaving in ways to minimize mismatch or 
its consequences? Could natural selection change the 
timing of the molt, prompting “evolutionary rescue” 
that decreases mismatch fast enough to prevent species 
declines? In the end, will climate change be likely to send 
coat color changing species toward oblivion, or will they 
be able to adapt? These are questions that have yet to 
be answered for snowshoe hares, or for that matter, any 
species facing climate change.  

Researchers use 
telemetry to locate 
collared hares in the 
rugged Swan Mountains. 
Mills Research

Therefore, my research team is throwing everything, 
including the kitchen sink, at answering the question 
of whether or not wild animals can locally adapt to 
rapid climate change. Over the past six years, we have 
radio-collared more than 300 snowshoe hares so we can 
find their locations once per week. If they’re dead, we 
figure out who killed them, and where. If they’re alive, 
we record their coat color so we can quantify the timing 
and speed of the coat color change, and we record snow 
around each hare to quantify the mismatch between the 
hare and the ground. We also measure behaviors to test 
whether or not hares can perceive their own mismatch 
and act to decrease the chance of becoming someone’s 
next meal. 

Out in the field with my graduate students Marketa 
Zimova and Alex Kumar and dozens of hard-core field 
helpers and collaborators, we’ve already learned a lot. 
The fall molt to white starts with the ears and lower 
abdomen, then spreads through the body, with the face 
and back the last to turn white; spring molt is roughly 

in reverse order, except more splotchy and mottled. The 
total time from start to finish is about 40 days for both 
the fall and spring molts. As expected, for a seasonal 
trait timed to changing day-length, we do not see a 
chameleon-like ability to adjust the beginning date of 
the color molt in years when the snow comes late or 
leaves early. Whether it was the monster long snow year 
of 2010-2011 or the historically short snow year of 2009-
2010, the molt in the western Montana Seeley Lake hares 
begins like clockwork about October 10 and the spring 
molt about April 10.  

We also find the coat color change is adapted to 
track local average snowpack. In our Gardiner study site 
outside Yellowstone National Park—about twice the 
elevation of our western Montana study site and with 
much longer snow duration—hares remain white about 
five weeks longer. 

When hares are mismatched, they are indeed more 
vulnerable to being killed by raptors, lynx, bobcats, 
foxes, coyotes, and marten that prey on them. Our field 

A perfect match for winter. Mills Research

First week of June molting stage. Nate Steiner/Flickr

Over the past six years, we have 
radio-collared more than 300 
snowshoe hares so we can find their 
locations once per week.

By the way, right about here some folks will say: “of 
course these rabbits will be fine, because they breed 
like rabbits!”  But, hares are not rabbits.  Hares are 
born above ground–exposed to predators from birth–
and have modest litter sizes compared to rabbits. 
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studies show that for every week 
a hare is mismatched, it is seven 
percent more likely to be killed than 
other individuals who are matched 
against their background. As to 
whether hares can perceive that 
they are mismatched and then take 
actions (like hide, or flee, or pick 
a spot to be better matched), they 
don’t seem to know what’s going on. 

What happens when we put the 
cost of mismatch up against the 
rigorous, locally downscaled climate 
change projections of shortened 
winters in the future? Assuming the color molt timing 
stays as it is now, over the next 50 or so years, the number 
of days that white hares will be mismatched on a snowless 
background will be four to eight times more than it is now, 
and that mismatch will be deadly.  

But wait… we also found that within hare populations, 
individuals are remarkably variable in their coat color 

timing and rate of molt—some start earlier, or later than 
others. This is exactly what you would expect: because 
snow has always differed in when it comes and goes each 
year, an inconstancy in coat color timing has allowed the 
persistence of these populations through those long and 
short winters. And the within-population variability is 
mirrored across populations, where we find that molt 
timing is shaped to local snow conditions like Seeley Lake 
versus Gardiner.

Could evolution rescue species from the rapidly 
shifting conditions of climate change by altering the 
timing of the molt to track reduced snow duration? We 
are pushing hard to answer this question. In addition to 
the field-based measurements, another key piece includes 
unravelling the genetic basis of the coat color change. 
For this part, I am collaborating with Dr. Jeff Good at 
the University of Montana and Drs. Paulo Alves and Jose 
Melo-Ferreiro at the University of Portugal. Also, here 
at North Carolina State University we’ve built a one-of-
a-kind experimental facility where animals can be kept 
in photoperiod and sub-zero temperature controlled 
conditions like those found in the north. We have 

Montana and Washington hares 
undergoing their normal color 
molts, allowing us to tease out 
key questions regarding genetic 
inheritance, ability for animals 
to adjust behaviors or molt, 
and other questions. We’re also 
expanding the project globally, 
with new coat color change 
research collaborations underway 
in the Northeast on weasels, 
in Scotland and other parts of 
Europe on mountain hares, and in 
Sweden on Arctic foxes. 

The charismatic poster-child of climate change 
is mismatched white animals on a brown snowless 
background. On the one hand, the picture underscores 
a direct and real consequence of climate change.  But 
on the other, it implies that natural selection may play a 
powerful role in determining how this story unfolds in the 
years ahead.  

For the good of both humans and non-humans, we 
clearly must continue to address the underlying causes 
of climate change. However the potential role of natural 
selection implies very real steps that could be taken in 
the meantime to foster evolutionary rescue. Adaptive 
evolutionary change requires populations to be relatively 
large, with connectivity across the landscape with other 
populations, and with reduced stressors coming from 
other factors (such as land use change, invasive species, 
and habitat fragmentation). While we fill in the details 
of the science behind this story, we can say for sure that 
any actions taken to foster evolutionary response by 
maintaining large, connected populations will increase 
the chance for wild animals to persist in the face of rapid 
climate change.  That’s the hands-on, hopeful story that 
the hares have told me.

L. Scott Mills is a professor in the Program in Global 
Environmental Change, within the Department of Forestry 
and Environmental Resources and the Program in Fisheries, 
Wildlife and Conservation Biology at North Carolina State 
University. He began his extensive research on snowshoe 
hares and other animals in the Crown of the Continent 
while he was a professor in the Wildlife Biology Program at 
the University of Montana, where he taught for 16 years.

Snowshoe hare education in the field. 
Sneed B. Collard III

B
O

O
K 

RE
VI

EW
S

SNOWSHOES, COACHES, AND CROSS 
COUNTRY SKIS. A BRIEF HISTORY OF 
YELLOWSTONE WINTERS
by Jeff Henry. Emigrant, MT: Roche Jaune Pictures, Inc. 2011. 

While we were beginning to think about the Winter issue of the magazine, I 
picked up a copy of this marvelous book in Yellowstone Park, thinking that it 
looked like a good book to read, and also a possibility for a review. Was I ever 
right about that! What I stumbled across turned out to be an exceptionally 
informative, fun, and well-written history of the glories and challenges of 
Yellowstone in winter, beginning with a short discussion of the pre-historic 
ice age and the glacial legacy it left behind, moving chronologically through 
an anthropological and archaeological glance at how “Yellowstone’s First 
Peoples” most likely wandered through and hunted in the area, and ending 
with the final chapter portraying more contemporary subjects, 20th and early 
21st century transportation, construction, “winterkeeping,” and the now vast 
range of winter activities that take place in the park, work-, scientific-, and 
recreation-related.  

The book, obviously born of a love affair and extensive experience with 
the park by the author, Jeff Henry, a tremendous photographer whose 
photos, as well as an impressive collection of outstanding art by a large 
number of artists, add a visual richness that will charm and inspire readers 
of all kinds. Henry himself has spent over 30 winters in the park where he 
has been, among other things, a seasonal ranger, wildlife researcher, and 
“winterkeeper.” He has published two earlier books as well: The Yellowstone 
Winter Guide (revised in 1998) and Yellowstone Winterscapes (2004). 

As the title of this book suggests, his focus here is in answering the question 
“how have people, and how do people, travel in and around the park during 
the several months of winter?” Yet, as he discusses the use and impact of 
the various means of transport in and through the wintery land, from early 
day snowshoes and long wooden skis in the late 19th century to the various 
(and often controversial) motorized vehicles of the late 20th and early 21st 
centuries, the reader learns about other pieces of history: about the explorers 
who “discovered” and mapped it, the early “managers” and protectors (the 
US Army and those who pioneered the US Park Service here on the ground), 
those who built the structures that allow visitors and workers not only to 
move about in winter, but to spend nights and even weeks there, and about 
the animals that live, roam, and search for food during the challenging 
winters for which Yellowstone is famous. 

If you have ever visited Yellowstone in winter and experienced the special 
magic of the place in this long season, or are contemplating doing so, this is 
a book that you should check out of your library, purchase, and both read 
and browse through over and over. In my most recent visit to Yellowstone 
this January, having spent time with this book beforehand helped me see and 
appreciate a lot more in this mostly white landscape than I ever had prior to 
taking it into my hands. This “Brief History of Yellowstone Winters” is a real 
gem, and at a price of $24.95, hardback and large format, it’s a great bargain! 
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Court Overturns 
Government 
Refusal to 
Protect 
Wolverine 

Describing the wolverine as a 
“snow-dependent species standing 
squarely in the path of global climate 
change,” a federal judge today 
overturned an August 2014 decision 
by the US Fish and Wildlife Service 

refusing to grant this rare and elusive 
species any protection under the 
Endangered Species Act (ESA). 

The ruling by US District Court 
Judge Dana Christensen rejected 
the Service’s determinations that 
climate change, an extremely small 
population size—there are only 
approximately 300 wolverines left 
in the northern Rockies and north 
Cascades—and genetic isolation do 
not threaten the wolverine’s survival 
in the lower-48 states. 

“This decision gives the wolverine 
a fighting chance at survival,” said 
Earthjustice attorney Timothy Preso, 
who represented eight conservation 

groups in the case before Judge 
Christensen. “There is now hope 
for this icon of our remaining 
wilderness.” 

Today’s ruling passes a harsh 
judgment on the Fish and Wildlife 
Service for an eleventh-hour reversal 
in considering new legal protections 
for the wolverine. In February 
2013 the Fish and Wildlife Service 
proposed to list the wolverine as 
a threatened species under the 
ESA after the agency’s biologists 
concluded global warming was 
reducing the deep spring snowpack 
pregnant females require for 
denning. But state wildlife managers 
in Montana, Idaho and Wyoming 
objected, arguing that computer 
models about climate change 
impact are too uncertain to justify 
the proposed listing. Then, in May 
2014 the Service’s Regional Director 
Noreen Walsh ordered her agency 
to withdraw the listing, ignoring 
the recommendations of her own 
scientists. The agency formalized that 
withdrawal in a final decision issued 
in August 2014. 

In today’s ruling, Judge Christensen 
addressed the question of why the 
Service flip-flopped on this key 
conservation issue: “[T]he Court 
suspects that a possible answer to 
this question can be found in the 
immense political pressure that 
was brought to bear on this issue, 
particularly by a handful of western 
states. The listing decision in this case 
involves climate science, and climate 
science evokes strong reactions.” 

The judge also directed the 
Service to act promptly to correct its 
erroneous findings: “It has taken us 
twenty years to get to this point. It is 
the undersigned’s view that if there 
is one thing required of the Service 
under the ESA, it is to take action 
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PEOPLE BEFORE THE PARK. THE KOOTENAI 
AND BLACKFEET BEFORE GLACIER 
NATIONAL PARK
by Sally Thompson, Kootenai Culture Committee & Pikunni Traditional 
Association. 

Historical Society, 2015. Paperback: $19.95.

The idea for this especially well-written and informative book—a 
collaboration among archaeologist, ethnographer, and ethnohistorian Sally 
Thompson and the Kootenai Culture Committee, as well as the Pikunni 
(Blackfeet) Traditional Association—came from officials at Glacier National 
Park. The book shines in part because of its clear and accessible text, the 
many historic photos and drawings, and the Tribal stories. The timeline of 
the narrative is specifically the 19th and early 20th centuries, but all three of 
the “authors” reach back and look forward from those hundred or so years 
to offer insights into the lives of the “people” who lived in and near the part 
of the Crown of the Continent that became, in 1910, Glacier National Park.

In the initial three chapters, Thompson, working in partnership with the 
two tribal organizations, provides a background and context for the last 
two chapters, one from the Kootenai on the west side of what is now Glacier 
National Park, the other from the Blackfeet (Pikunni) on the east side. 
Especially her portrayal of the history of these two tribes in their home 
places, in their interactions with the land they lived in as their world, as 
well as their interactions with each other and intruders of various kinds 
(other tribes, explorers, fur traders, settlers, and the US government) lays 
an excellent foundation for understanding better the stories, based on their 
oral traditions, told by the Kootenai and Pikunni. Thompson’s final chapter 
discusses how all of this is continued, and challenged, in the 21st century. 

Chapters 5: The Kootenai Worldview; and 6: The Pikunni Worldview, 
constituting approximately two-thirds of the book, invite readers to see up 
close what were and what shaped the similar yet often differing worldviews 
of these two tribes. One reads their creation stories and ways of organizing 
their lives in tune with the weather, the seasons, the land, and their rituals. 
It becomes clear that as they lived in and with this land and the creatures 
and vegetation that inhabited it, all was regarded as sacred.  Few readers 
will finish this book without gaining a greater understanding of what our 
now majority culture would term their “conservation ethic,” and where and 
why it originated. I can guarantee that readers will be engaged, informed, 
and often amazed at what is contained between the two covers of a 
remarkable book. Check it out from your library, or better yet, buy a copy, 
perhaps two (and give one to a friend or relative).  At $19.85 it’s a steal!

Reviews by Initiative co-director Jerry Fetz 
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at the earliest possible, defensible 
point in time to protect against the 
loss of biodiversity within our reach 
as a nation. For the wolverine, that 
time is now.” 

 “Today’s decision restores 
scientific integrity to wolverine 
management,” said Caroline Byrd, 
Executive Director of Greater 
Yellowstone Coalition. “This 
increasingly rare and elusive animal 
represents the wildness that is still 
found today in Greater Yellowstone 
and we are committed to ensuring 
wolverines receive the protections 
they deserve.” 

The wolverine, the largest land-
dwelling member of the weasel 
family, once roamed across the 
northern tier of the United States 
and as far south as New Mexico in 
the Rockies and Southern California 
in the Sierra Nevada range. After 
more than a century of trapping and 
habitat loss, wolverines in the lower 
48 have been reduced to small, 
fragmented populations in Idaho, 
Montana, Washington, Wyoming 
and northeast Oregon. 

Wolverines depend on areas that 
maintain deep snow through late 
spring, when pregnant females 
dig their dens into the snowpack 
to birth and raise their young. 
Snowpack is already in decline in 
the western mountains, a trend that 
is predicted to worsen. Wolverine 
populations are also threatened by 
trapping, human disturbance, low 
genetic diversity, and fragmentation 
of habitat. 

This article was provided courtesy of 
the Greater Yellowstone Coalition

Mussel-fouled 
Boats Found at 
Pablo Inspection 
Station  
by Vince Devlin of the Missoulian

Just two days after a watercraft 
inspection station opened here, 
authorities found two mussel-
fouled boats headed for Flathead 
Lake. They’re the first contaminated 
boats found in Montana this year.

Aquatic invasive species 
inspectors Ky Zimmerman and 
Joshua Cruz found the mussels 
Friday on a 15-foot aluminum 
fishing boat and a 20-foot pontoon 
boat.

Both boats had been 
decontaminated by the Arizona 
Game and Fish Department prior to 
heading north, but Erik Hanson, a 
consultant for the Flathead Aquatic 
Invasive Species Work Group, noted 
that “decontamination is not always 
100 percent. It is critical for boats 
to be held after decontamination 
to ensure that they are actually 
mussel-free.”

Arizona authorities had notified 
Montana officials that mussels still 
might be present on the hulls or 
engines of the boats. Both boats 
had spent two to three months 
on Lake Havasu. “We often hear 
from boaters that the problem is 
the out-of-state boat owners,” said 
Zimmerman, one of the inspectors. 
“Yet in this case, both boat owners 
were Montana residents, showing 
that we all must be vigilant.” 
Both owners were “extremely” 
cooperative, authorities said.

Inspection stations in Idaho, 
Oregon and Alberta have also 
already intercepted mussel-fouled 
boats.

Once quagga or zebra mussels are 
introduced to a body of water, they 
rapidly blanket all hard surfaces, 
from shorelines to man-made 
infrastructure. Invasive mussels 
foul beaches, clog boat motors and 
dams, drive up utility rates and 
adversely affect fish and wildlife. 
When they attach themselves to 
boats and the boats are transported 
from one body of water to another, 
the mussels can establish new 
colonies. Once they’ve invaded 
a new body of water, it’s virtually 
impossible to eliminate them.

Montana Fish, Wildlife and Parks 
typically opens inspection stations 
over Memorial Day weekend, but 
the Flathead Basin Commission has 
worked hard to fund earlier station 
openings in Browning, Clearwater 
Junction and Pablo, citing research 
that shows the majority of boats 
being transported from areas 
already infected are moved prior to 
the holiday weekend.

The Pablo station was the last to 
open, thanks to help and funding 
from the Confederated Salish and 
Kootenai Tribes and the Burlington 
Northern Santa Fe Foundation. 
It has already inspected 105 
boats, Miske said, including four 
considered high-risk.

Vince Devlin is the Missoulian’s 
reporter for the Northwest portion of 
Montana. 

Y2Y Recognizes 
CSKT’s 
Conservation 
Excellence

In 2014, Y2Y established the 
annual Ted Smith Award for 
Conservation Collaboration to be 
granted to individuals or groups 
that collaboratively contribute 
to long-term conservation in the 
Yellowstone to Yukon region.  The 
inaugural award was presented to 
representatives of the Confederated 
Salish and Kootenai Tribes, for 
their extensive and collaborative 
conservation efforts in their 
traditional homeland.

The award honors the Tribes’ 
conservation efforts, such as 
creating the first tribally-established 
wilderness in the US, which 
includes a grizzly bear conservation 

area in the Mission Mountains.
The award also recognizes 

CSKT’s work in designing and 
building extensive wildlife 
crossings on highways across the 
Flathead Reservation, especially on 
Montana’s Hwy 93, as well as their 
success in re-introducing trumpeter 
swans to the region.

“By committing to collective 

action, CSKT has championed 
the spirit of collaboration that 
epitomized Ted Smith’s life and 
work,” said Y2Y Interim President 
Wendy Francis. “They have shown 
just how much we can accomplish 
if they share a common overarching 
vision and work together collectively 
to make it happen.” 

y2y.net

The Crown of the Continent and the Greater Yellowstone are two of the world’s most intact, pristine and dynamic 
ecosystems. In Canada and throughout Montana, Idaho and Wyoming, on large and small scales, vital work is being 
done by public and private entities. We are dedicated to bringing you the in-depth research projects, the rich history, 
personalities (both human and animal), the perils and the victories, inspiring images of special places, and many other 
elements of these two important and unique landscapes. As UM is a public university, we feel we have an obligation 
to put into “public speak” what knowledge we gather and to share it with you.

Owing to sparse budgets, in order to continue producing a high quality and valuable publication, keep it on schedule, 
and get it to you, we are asking for your help.

If you can spare $10, $25, $50 or more to assist us with this work, we would appreciate your generosity immensely! 
Every donation, regardless of the amount, helps.

To make a tax-deductible donation, hover your cursor HERE then click on the far right, blue icon that appears. 
Then (in the upper right hand corner) click on Give and fill out the information. At the bottom under Additional 
Questions, open Choose a Designation, click on Other and type in The Crown of the Continent 55Y fund.

Or, send your contribution to: 
UM Foundation, PO Box 7159, Missoula, Montana, 59807
Your support $ should be earmarked for The Crown of the Continent 55Y fund.

Thanks very much!
The editors—Rick Graetz, Susie Graetz, and Jerry FetzW
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Wildlife overpass 
near Arlee, Montana. 
Jitze Couperus

Courtesy of the Missoulian

y2y.net
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