
WOLF REPORT
Contract No. 136039

September 2016

W
O

L
F

 R
E

P
O

R
T

   C
o

n
tra

c
t n

o
. 1

3
6

0
3

9
B

IG
G

A
M

E
 F

O
R

E
V

E
R



WOLF REPORT
Contract No. 136039

September 2016





Executive Summary

The focus of Big Game Forever’s efforts pursuant to its contract with the State of Utah has been to restore 

state management authority over wolves in the state. This is consistent with our contractual obligations 

with the state of Utah and pursuant to Utah statute that states, “It is the policy of the state of Utah to 

legally advocate and facilitate the delisting of wolves in Utah under the Endangered Species Act and the 

return management authority to the state.” See Utah Code 23-29-101-(10). 

The decline of key elk, moose, deer and other wildlife populations and the rapid growth of Canadian Gray 

Wolf populations in the Northern Rockies has been an issue of growing concern in the Western States. In 

particular, important elk and moose herds in Idaho, Montana, and Wyoming are showing dramatic declines. 

Some wildlife herds, such as the Northern Yellowstone elk herd, have lost as much as 80% of its population. 

Moose in Jackson Hole, Wyoming have declined by 90%. Dramatic declines of 50% have been documented 

in many of the largest wilderness herds of elk and moose in America. Family ranchers are also feeling the 

impacts of livestock depredation and economic loss from unmanaged wolves. 

The influx of Canadian Gray Wolves into Utah is inevitable. Documented wolf sightings in Utah are becoming 

more common. In 2014, a wolf was confirmed in central Utah when a coyote hunter accidentally killed 

the animal. Adjacent states are also beginning to document wolves moving into their states. The purpose 

of this contract is to ensure that the state of Utah will have management authority of wolves when it is 

needed. Wolf delisting for the state of Utah is not only about restoring state wildlife management authority. 

More importantly, it is about conservation of elk, moose and deer in the state. Wolf-delisting and restoring 

state management authority will allow Utah to protect its wildlife, livestock, outdoor recreation, and rural 

economies from the impacts that have been documented in Idaho, Montana, and Wyoming. 

There is a growing recognition that many of the unintended consequences on wildlife and livestock can 

be mitigated by timely and responsible wolf management efforts. When Canadian Gray Wolves were 

introduced into Yellowstone and Central Idaho, assurances were given that wildlife and livestock would be 

protected from excessive wolf predation. In many instance, these commitments have not been kept. Failure 

to manage Canadian Gray Wolves has hurt wildlife populations and hard working livestock producers. Local 

communities bear much of the economic burden of unsustainable wolf predation. After years of decline, 

recovery of moose, elk, and deer in Idaho, Montana, and Wyoming will be a long and expensive undertaking. 

Wolf-delisting and responsible wolf management are needed to protect and conserve key wildlife populations 

of elk, moose, and mule deer in Utah and across the West. 
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Big Game Forever’s Efforts

Purpose of Report

This report is submitted in compliance with State 
of Utah Contract 136039. The contract requires 

Big Game Forever (BGF) to provide a “summary 
report of accomplishments to DWR.” It is important 
to note that in addition to the funding provided by 
the Utah Legislature during the 2015-2016 contract 
period to conduct wolf-delisting efforts, we have 
raised substantial funds from private donors and 
local fundraisers. Big Game Forever is a 501(c)4 

social welfare organization that was organized for 
the purpose of protecting elk, moose, deer, and 
other wild game populations in America. Ryan 
Benson is the attorney for Big Game Forever who 
works on the wolf-delisting effort.

This year’s report is provided as an addition to the 
June 30, 2013 and June 30, 2014 reports which 
outlined accomplishments, science, and policy related 
to Big Game Forever’s efforts in previous years. This 
report will focus largely on progress toward delisting 
during the 2013-2014 contract period.

Figure 1 - Conservation of America’s Shiras moose depends reducing predation on calf moose during the first year of life.
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Education and Science
Big Game Forever has conducted extensive research on the scientific, biological, and policy 
considerations surrounding wolf delisting. Understanding the science, data, and impacts of 
unmanaged wolves in states with significant wolf populations has been an important part of 
Big Game Forever’s wolf-delisting efforts. The impacts of unmanaged wolves in many states 
continues to be profound. Dramatic impacts to elk, deer, and especially moose are concerning. 
Through our research, Big Game Forever has been able to educate decision makers and the public 
on the importance of protecting native wildlife species and the need for responsible management 
of Canadian Gray Wolves.

Public Outreach
Big Game Forever’s public outreach efforts are also an important part of building support for 
and implementing lasting wolf-delisting solutions. Big Game Forever works extensively across 
Utah, Washington D.C., and in other states around the country. Building cohesive science-based 
support for responsible wolf management and protection is the foundation of these efforts. These 
public outreach efforts typically involve working with concerned individuals and organizations on 
ways they can get more involved to support solutions to restore wolf management authority to 
the states and to protect wildlife.

Big Game Forever’s Work
The research, educational, legal, and legislative efforts conducted by BGF to restore state authority to manage 
wolves has been a significant undertaking. BGF’s wolf delisting efforts are directed in the following categories:
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Direct Action
Grassroots support is also one of the tools utilized by Big Game Forever. Big Game Forever’s 
online petition at http://biggameforever.org allows individuals to voice their concern while 
joining Big Game Forever’s education and response network. Big Game Forever utilizes 
one of the most robust political action systems available. This system makes it easy for the 
average citizen to send a message to our leaders in Congress. Big Game Forever’s approach 
is to be simple, concise, respectful, but also clear regarding the desire to ensure that all 
states have authority to manage wolf populations. Big Game Forever’s members have sent 
hundreds of thousands of messages in support of state management of wolf populations.

Legal and Legislative
Big Game Forever has been a significant driving force of legislative efforts to delist wolves 
in Congress starting in 2010. Ryan Benson’s expertise on wolves and wolf delisting has 
been sought in many of the legislative proposals presented before Congress. Tim Rupli and 
Bill Simmons have worked in support of these wolf delisting efforts in Washington D.C. 
Mr. Rupli represented the state of Utah in the 1993 and 1995 Base Realignment & Closure 
Process (BRAC’s), an effort funded by the state of Utah and private sector partners. Mr. 
Rupli, an avid outdoorsman, is regularly listed as one of the most successful lobbyists in 
Washington D.C. Bill Simmons, a former staffer of Congressman Jim Hansen, has also been 
instrumental in these efforts. Bill Simmons is the managing partner of Grayling, U.S.A. 
and has extensive experience with natural resource issues. The guidance, professionalism, 
and expertise of Mr. Rupli and Mr. Simmons have been instrumental in working with many 
members of Congress from around the country. A map showing members of Congress 
who have supported wolf delisting by signing “Dear Colleague” letters or cosponsoring 
wolf-delisting legislation is attached. Through these efforts we have been able to facilitate 
a more complete understanding of why wolf management is so important to long-term 
conservation efforts in Utah and other states.
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Progress During the 2013-2014 

Contract Period

Background

The focus of Big Game Forever’s efforts pursuant 
to its contract with the State of Utah has been 

to restore state management authority over wolves 
in the state. This is consistent with our contractual 
obligations with the State of Utah and pursuant 
to Utah statute that states, “It is the policy of the 
state of Utah to legally advocate and facilitate the 
delisting of wolves in Utah under the Endangered 
Species Act and the return management authority 
to the state.” See Utah Code 23-29-101-(10) 

The decline of key elk, moose, deer and other 
wildlife populations and the rapid growth of 
Canadian Gray Wolf populations in the Northern 
Rockies has been an issue of growing concern in 
the Western States. In particular, important elk and 
moose herds in Idaho, Montana, and Wyoming are 
showing dramatic declines. Some wildlife herds, 
such as the Northern Yellowstone elk herd, have 

lost as much as 80% of its population. Family 
ranchers are also feeling the impacts of livestock 
depredation and economic loss from unmanaged 
wolves. 

The influx of Canadian Gray Wolves into Utah is 
inevitable. In 2014, a wolf was confirmed in central 
Utah when a coyote hunter accidentally killed 
the animal. Adjacent states are also beginning 
to document wolves moving into their states. 
The purpose of our efforts is to ensure that the 
state of Utah will have management authority of 
wolves when it is needed. Wolf delisting for the 
state of Utah is not only about restoring state 
wildlife management authority. More importantly, 
it is about conservation of elk, moose and deer 
in the state. Wolf delisting and restoring state 
management authority will allow Utah to protect 
its wildlife, livestock, outdoor recreation, and 
rural economies from the impacts that have been 
documented in Idaho, Montana, and Wyoming. 

Figure 2 - as one of the world’s most efficient predators, wolf packs can quickly reduce 

calf recruitment below levels needed to sustain healthy elk and moose populations.
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Proposed Administrative Delisting 
On June 7, 2013, the U.S. Fish and Wildlife Service 
announced its intention to delist Western Gray 
Wolves nationwide. In its press release U.S. Fish 
and Wildlife Service explained its decision: 

The U.S. Fish and Wildlife Service today proposed 

to remove the gray wolf (Canis lupus) from the list 

of threatened and endangered species. The proposal 

comes after a comprehensive review confirmed its 
successful recovery following management actions 
undertaken by federal, state and local partners 

following the wolf ’s listing under the Endangered 
Species Act over three decades ago. The Service also 

proposed to maintain protection and expand recov-

ery efforts for the Mexican wolf (Canis lupus baileyi) 
in the Southwest, where it remains endangered.” 

See http://www.fws.gov/home/newsroom/ser-
viceproposes- graywolvesNR06072013.html 

U.S. Fish and Wildlife Service Director Dan Ashe 
further explained the basis for the decision, “From 
the moment a species requires the protection of 
the Endangered Species Act, our goal is to work 
with our partners to address the threats it faces and 
ensure its recovery . . .An exhaustive review of the 
latest scientific and taxonomic information shows 
that we have accomplished that goal with the gray 

wolf, allowing us to focus our work under the ESA 
on recovery of the Mexican wolf subspecies in the 
Southwest.” See id. 

The following testimony from U.S. Fish and Wildlife 
Service Deputy Director Gary Frazier presents a 
cogent and instructive explanation of the fact that 
Western Gray Wolves (excluding subspecies Canis 
lupus Baileyi) are no longer endangered: 

We looked at Gray Wolves as a species, Canis 

Lupus, range-wide, and we found no evidence to 

suggest that Gray Wolves, Canis Lupus, are at risk 

of extinction. So we concluded that listing at the 
species levels is not warranted.

We also looked at the three subspecies of Gray 

Wolves that historically existed within the lower 48 
and found that there’s no basis to conclude that 

Nubilus or Occidentalis are in danger of extinction, 
but we did find that Baileyi, the Mexican wolf in the 
southwest, is currently at risk of extinction through-

out its range. 

Finally, we looked in the Pacific Northwest. We 
found that there are wolf packs now in Western 

Washington. Wolves are expanding into Western 
Oregon. There was one wolf that wandered into 

Northern California, and we’ve concluded these 

don’t constitute a population at this time. They may 
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constitute a population in the future, if it’s consis-

tently reproducing and that carries over recruiting 
into the population. 

But, more significantly, we found that these wolves 
are not discrete. They’re not separate. They are, in 

fact, on the advancing edge of the recovering wolf 

population Northern Rockies and Wolves in Canada. 
So we’ve concluded that this would not valid distinct 
population segment. 

So this table summarizes our and it’s all laid out in 

our proposed rule. We found that the current listed 

entity is not a valid listable entity, that Canis Lupus, 
range-wide, listing is not warranted. The same for 
Nubilus and Occidentalis. That Baileyi, the Mexican 
wolf, is endangered and should be listed, and that 

wolves in the Pacific Northwest are not a valid DPS. 

So on that basis, we came to our proposal, which 

was to focus Endangered Species Act protection for 
the Mexican wolf by listing the subspecies Baileyi as 
endangered wherever found, and remove the current 

Gray Wolf listing from the list of endangered and 
threatened wildlife, and also to improve the opera-

tion of the experimental rule for Mexican wolves in 
the Southwest. 

So again, in conclusion, our goal is to administer the 

Endangered Species Act, to prevent extinction and 
to secure a species from the threat of extinction 
now and into the foreseeable future. 

We believe that the Gray Wolf has recovered in the 

Western Great Lakes and the Northern Rockies, and 
that we now need to focus the Endangered Species 
protections on the Mexican wolf in the Southwest. 

Public Comment Reopened 
On February 7, 2014, U.S. Fish and Wildlife Service 
announced it was reopening the public comment 
period following the receipt of the independent 
scientific peer review. The public comment period 
reopened February 10, 2013 for a period of 45 
days. “Peer review is an important step in our efforts 
to assure that the final decision on our proposal 
to delist the wolf is based on the best available 
scientific and technical information,” indicated U.S. 
Fish and Wildlife Service Director Dan Ashe. “...
We are incorporating the peer review report into 
the public record for the proposed rulemaking, 
reopening the public comment period to provide 
the public with the opportunity for input.” 

Final Rule Never Published
In February 2014, U.S. Fish and Wildlife Service 
indicated they would finalize the delisting rule 
by the end of 2014. While the initial projections 
indicated that a delisting was likely to occur much 
sooner in 2014, public comment period extensions 
and the 2013 “government shutdown” resulted in 
moving the finalization date to later in 2014. U.S. 
Fish and Wildlife Service subsequently indicated a 
final delisting rule would be published by December 
2014. Months passed after the expected final rule 
publication date without publication of the final 
rule. Subsequently, officials from U.S. Fish and 
Wildlife Service have signaled that an administrative 
delisting rule is unlikely to be finalized.  
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New Contract Period
Recognizing that the Congressional action will again 
be needed to restore state management authority 
in the rest of the state, the Utah legislature 
appropriated $500,000 to fund Utah Contract 
136039 during the 2015 legislative session. 
Pursuant to this contract, Big Game Forever has 
undertaken substantial research, educational, legal, 
and legislative efforts to restore state authority to 
manage wolves.

Relisting of Wolves
Since wolves were delisted in Idaho, Montana, 
Wyoming, Wisconsin, Michigan, and Minnesota, 
lawsuits have once again been filed challenging 
wolf delisting in several states. While wolf delisting 
for Idaho and Montana were provided protections 
by congressional action, such protections have 
not been made available for Wyoming, Wisconsin, 
Michigan, or Minnesota. As a result, courts have 
relisted wolves in each of these states. Despite 

carefully regulated wolf management plans and 
hunting seasons, once again the states of Wyoming, 
Wisconsin, Michigan, and Minnesota do not have 
the authority to undertake wolf or wild game 
conservation efforts.

Further Decline of Wild Game
Despite the worldwide abundance of Northern Gray 
Wolves, lawsuits filed by wolf advocates exploiting 
a variety of technicalities have been used to stop 
all wolf management in these states. Unfortunately, 
these “protections” have further exacerbated 
the declines of much more fragile populations of 
wild game in states which have substantial wolf 
numbers. One of the most important indicator 
species is the Shiras Moose. Shiras Moose are 
the largest deer species in the Western United 
States. In fact, almost the entire worldwide 
population for Shiras Moose is found in Idaho, 
Montana, Wyoming, Washington State, Utah, and 
Colorado. The following provides a more detailed 
overview of impacts to Shiras Moose in America. 

Figure 3 - Map showing the worldwide distribution of the Northern Gray Wolf. 
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Moose in Yellowstone
America’s moose are in serious trouble. Nowhere is 
this decline more pronounced than in Yellowstone. 
Yellowstone National Park and the Yellowstone 
Ecosystem were the heart of America’s moose 
population 20 years ago. There were literally 
thousands of moose. People traveled from all over 
the world to Yellowstone to view and photograph 
moose populations. 

This past winter, efforts to count moose in 
Yellowstone show just how dire the situation has 
become. Reportedly, biologists flew over 350 miles 
of prime winter range in Yellowstone over 7 hours, 
under prime viewing conditions. This is the best 
time of year to count moose. But only 6 total moose 
were located. Even the most optimistic population 
calculations project that there are less than 100-
300 moose left in Yellowstone National Park. Most 
who have been watching the issue more closely 
indicate that the real number is likely much lower. 
The near extirpation of moose from Yellowstone 
National Park is a tragedy of modern conservation. 
It is also a cautionary tale for states like Utah and 
Colorado that still have stable or growing moose 
populations. While these states have many times 
the moose in Yellowstone, Jackson Hole, and 

Wyoming’s Bighorn Basin, total moose numbers 
in Utah and Colorado are approximately 7,000 
moose. What this means is that if, or when, wolves 
move into these states, America’s remaining Shiras 
moose could be decimated in just a few short years.

Moose in Montana
Research of first source material conducted by Big 
Game Forever shows that moose decline extends far 
beyond Yellowstone. Since wolves were introduced 
into Montana 20 years ago, survival of young 
moose has plummeted. In fact, calf moose survival 
has declined from 50 calves per hundred cows to 
approximately 20 calves per hundred cows just 
20 years later. This level of calf recruitment is not 
enough to maintain or protect moose populations 
in the state. See Figure 4 below.

Predation by wolves is a major concern to moose 
biologists. Here is a very telling quote from this 
report on moose populations in Montana:

While predation was not considered a concern 40 
years ago (Schladweiler 1974), the expanded com-

position and abundance of predator species may 
have the potential to limit local moose populations. 
Predation was the most common concern of region-

al biologists relative to moose population dynamics.

Figure 4 - Calves per 100 Adult Moose in Montana. See Appendix A, page 41

10



Research on winter prey selection by recolonizing 
wolves in the North Fork of the Flathead River 
drainage from 1986-1996 indicated that while 
wolves disproportionately used areas where deer 
were concentrated, they preferentially killed larger 
moose and elk over more abundant deer. Moose, 
particularly calves and cows, comprised a greater 
proportion of wolf kills as winter progressed (Kunkel 
et al. 2004). See Appendix A, page 43.

Moose in Jackson Hole, Wyoming
Before Canadian wolves were introduced into 
Northern Wyoming, moose in Jackson Hole, 
Wyoming numbered 3,000 to 5,000 moose. Today, 
less than 20 years after the experimental wolf 
introduction, there are less than 450 moose left 
in Jackson Hole. This is a 90% reduction in moose 
in Jackson since Canadian wolves were introduced 
into Northern Wyoming.

Here is a quote from one scientific study showing 
just how dire the situation is for wolves in Jackson 
Hole, Wyoming:

This [moose] population is 88% below its postsea-

son management objective. Native moose popula-

tions naturally expanded and colonized the Jackson 

area in the late 19th century. The species arrival 

was followed by a classic exponential population 
increase, peaking at approximately 3,000-5,000 
animals (depending on the modeling techniques.) 

For many years, the Jackson moose herd served as a 
source for moose transplants in multiple states and 
supported nearly 500 hunting licenses. However, 
the population underwent a dramatic population 
crash beginning in the early 1990’s. Despite drastic 
reductions in hunting licenses, the population has 
failed to recover and continues to declines.” (Hou-

seon 1968, Berger 2004, Becker 2008, Vartanian 
2011)

In 2010, when Congress delisted wolves in 
Montana and Idaho, there were still 1,000 
moose left in Jackson Hole, Wyoming. In this 
five year period since wolf delisting in 2010 for 
the Northern Rockies DPS (excluding Wyoming), 
over 50% of the remaining moose in Jackson Hole 
have disappeared. In total, since introduction of 
the Canadian wolf 20 years ago, 90% of moose 
in Jackson Hole have disappeared. Wolves were 
delisted in Wyoming temporarily in 2012, however 
a judge in Washington D.C. almost immediately 
overturned the listing decision for Wyoming after 
one or two wolf seasons had been completed. 

Moose distribution in Wyoming
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Moose in Idaho
Moose populations in three of Idaho’s four moose 
regions have been in steady decline since wolves 
were introduced in central Idaho in 1995. In 
talking with senior wildlife biologists, outfitters, 
and sportsmen in the state of Idaho, indications 
suggest that moose populations have declined by 
as much as 50% or more. Perhaps this is why the 
state of Idaho has cut 50% of moose permits since 
wolves were introduced. 

Just like in Montana and Wyoming, a major 
culprit of moose decline in Idaho appears to be 
predation of calf moose by wolves. The results 
of a recent collar study of calf moose which was 
conducted to better understand high calf mortality 
in Idaho are instructive. What the study found was 
startling-50% of collared calves were killed by 
wolves:

Harvest records, field staff and hunter reports indi-
cated however, that moose populations in central 
Idaho Wilderness and other areas of Clearwater and 

Southeast Idaho continue to decline…In February 
2011, an additional 22 moose were captured and 
radio-collared (2 bulls, 8 cows, and 12 calves). Since 
January 2012, wolves had killed one adult cow 
moose and 6 calves in addition to 2 unknown cow 
and 1 non-predation bull mortalities…if early trends 
in wolf-caused calf mortality continue, calf survival 
and recruitment could be a serious issue. See Idaho 

Department of Fish and Game, FY 2014 Statewide 
Report, Moose (Study 1, Job 6) (page 3, 20)

Moose distribution in Idaho
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The Challenge of Wolf 
Management
Idaho and Montana are finding that managing and 
reducing wolf populations to protect and conserve 
species like Shiras Moose is very difficult. In fact, 
in Montana, wolf populations have remained stable 
or increasing since wolf-delisting. In Idaho, a 
combination of hunting, trapping, and professional 
removal has reduced wolf populations only 
modestly. Both states remain many times above 
their wolf population objectives.

Wyoming, Wisconsin, Minnesota, and Michigan 
remain tied up in lawsuits. Much like the West, 
moose populations in the Western Great Lakes are 
also in serious decline. Without responsible wolf 
and predator management, preservation of species 
like Shiras Moose is not possible. Considering that 
Utah, Colorado, and Southern Wyoming remain 
the last populations of healthy Shiras Moose, 
protection of these vital wildlife populations is 
critical.

Shiras Moose Protection Act
On Wednesday, July 13, 2016 Congressman Jason 
Chaffetz introduced H.R. 5751, The Shiras Moose 
Protection and Recovery Act of 2016. The bill 

allows state wildlife agencies the full authority to 
begin the process of protecting and recovering 
Shiras Moose Populations. The bill also recognizes 
the importance of finalizing the draft wolf-delisting 
rule published by the U.S. Fish and Wildlife 
Service June 7, 2013. The bill also provides a 
congressional backstop to prevent further lawsuits 
from interfering with wolf conservation and 
management. A copy of the bill can be found in 
Appendix B. A copy of Congressman Chaffetz press 
release can be found in Appendix C.

We appreciate the leadership of Congressman 
Chaffetz and other members of Congress from 
Wyoming and Colorado for sponsoring this 
important legislation. Twenty years of Canadian 
wolves in the Northern Rockies has demonstrated 
one important fact: Delayed wolf management is 
harmful to moose, elk, and other wildlife species. 
Western states are well-equipped to protect moose 
populations from the declines experienced in 
Yellowstone, Jackson Hole, and across wolf habitat 
in Idaho, Montana, and Wyoming. Protecting moose 
herds in Utah, Colorado, and Southern Wyoming 
is an important step for ensuring long-term Shiras 
Moose survival worldwide. We look forward to 
working with Congressman Chaffetz, members 
of Congress across the country, and America’s 
sportsmen conservationists to protect and recover 
moose in America.
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MOOSE STATUS AND MANAGEMENT IN MONTANA

Nicholas J. DeCesare1, Ty D. Smucker2, Robert A. Garrott3, and Justin A. Gude4

1Montana Fish, Wildlife and Parks, 3201 Spurgin Road, Missoula, Montana, USA 59804; 2Montana Fish,
Wildlife and Parks, 4600 Giant Springs Road, Great Falls, Montana, USA 59405; 3Fish and Wildlife
Ecology and Management Program, Department of Ecology, Montana State University, 310 Lewis Hall,
Bozeman, Montana, USA 59717; 4Montana Fish, Wildlife and Parks, 1420 East Sixth Avenue, Helena,
Montana, USA 59620.

ABSTRACT: Moose (Alces alces) are currently widespread across Montana where regulated moose
hunting has occurred since 1872, >140 years ago. The number of annual moose hunting permits has
averaged 652 over the past 50 years. The popular permits are allocated via a random drawing, with
an annual average of ∼23,000 applicants in 2008–2012 who faced a 1.9% chance of success. Monitor-
ing of moose largely occurs through annual harvest statistics collected via post-season phone surveys.
Recent harvest statistics indicate lower hunter success, increased effort, and lower kill per unit effort,
concurrent with >50% reduction in available permits since the 1990s. Aerial surveys also show decline
in calf:adult ratios. In combination, these data suggest a declining trend in the statewide population,
despite some ambiguity of certain data. Potential limiting factors include harvest, predation, vegetative
succession and degradation, parasites, and climatic conditions, which were all identified as concerns in
surveys of state biologists. Accordingly, Montana Fish, Wildlife and Parks will direct funds derived
from moose permit auctions toward calibrating and refining statewide monitoring methods and
research of population dynamics and potential limiting factors of Montana moose.

ALCES VOL. 50: 35–51 (2014)

Key words: Alces alces shirasi, Elaeophora schneideri, harvest statistics, hunter success rates,
KPUE, Montana, Shiras moose, subspecies.

Moose (Alces alces) colonized North
America roughly 14,000 years ago and
have since occupiedmuch of Alaska, Canada,
and northern portions of the contiguous
United States (Hundertmark et al. 2002,
Hundertmark and Bowyer 2004). Considered
rare throughout the U.S. Rocky Mountains
until the mid-1800s (Karns 2007), their ear-
lier presence in several regions of Montana
were documented by the Lewis and Clark
expedition in 1805–1806, Alexander Ross in
1824, and others (reviewed by Schladweiler
1974). Widespread prevalence of moose in
Montana during early settlement is supported
to some extent by a review of place names
throughout the state, including at least 22
creeks and 6 lakes bearing “moose” in their
names (Schladweiler 1974).

Regulation of moose hunting in Mon-
tana began in 1872, yet after subsequent
decline brought near extirpation, hunting
was closed statewide for almost 50 years
from 1897–1945 (Stevens 1971). In 1910,
the state warden estimated a rebounding
population of 300 moose as the result of
“ten years of careful protection” (State of
Montana 1910). Allowable harvest began
again in 1945 with 90 permits issued. Subse-
quently, annual permit numbers rose quickly
to a maximum of 836 in 1962, and thereafter
averaged 652 until 2012 (Fig. 1a). The lim-
ited number of permits have been allocated
via a random drawing process. In 2008–
2012, an average of ∼23,000 hunters applied
annually for <600 permits, with a 1.9%
chance of success. Beginning in 1988, one
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additional permit has been auctioned to the
highest bidder, with revenue directly ear-
marked for moose management or research.
Additionally, since 2006 applicants can pur-
chase unlimited numbers of chances at draw-
ing one available moose “super-tag,” valid in
any permitted hunting district. Along with
super-tag chances for other species, revenue
from these sales is earmarked for hunting
access programs and wildlife habitat
conservation.

Moose in Montana typically occur at
relatively low density and are vastly outnum‐

bered by seasonally sympatric elk (Cervus
elaphus), white-tailed deer (Odocoileus
virginianus), and mule deer (O. hemionus)
populations. Relative ungulate densities are
reflected in their harvest level; in 2012 hun-
ters harvested ∼274 moose versus >20,000
elk, 37,000 mule deer, and 49,000 white-
tailed deer. Rigorous statewide abundance
estimates of moose are lacking, but based on
professional opinion among regional man-
agement biologists in 2006, the estimated
statewide population was 4,500–5,500, albeit
without estimable accuracy or precision

Fig. 1. Statewide and regional trends of a) number of permits issued and b) hunter success rates
(number harvested/number of permits issued) for moose in Montana, 1945–2012.
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(Smucker et al. 2011). Moose are distributed
widely across western portions of the state,
with lower density extending to the east, as
reflected by the current distribution of allow-
able harvest (Fig. 2). The majority of annual
permits are offered in the southwest (56% in
Region 3) and northwest (25% in Region 1).
In recent decades moose have continued to
colonize, or re-colonize, portions of central
and eastern Montana allowing for added har-
vest opportunity.

Moose occupy forested landscapes
throughout western Montana ranging from
regenerating areas within dense mesic forest,
such as the Cabinet Mountains in the north-
west, to areas with extensive willow fen
habitat, as found within the Centennial and
Big Hole Valleys in the southwest. Moose
in the prairie landscapes of the east inhabit
wetlands, particularly along the Missouri
river, other riparian corridors, and areas sup-
porting healthy willow communities.

TAXONOMY
Moose within the Rocky Mountains of

the United States have historically been

classified as Shiras moose (A. a. shirasi).
The subspecies was first described in
Wyoming (Nelson 1914), and subsequent
morphological sampling by Peterson (1952)
suggested its range to extend northward
through Montana and into a zone of intergra-
dation with the northwestern subspecies (A.
a. andersoni) in western Alberta and eastern
British Columbia. While genetic evaluation
of subspecies designations using mitochon-
drial haplotypes generally upheld some level
of differentiation between Shiras moose in
Colorado and representative samples from
other subspecies (Hundertmark et al. 2003),
such methods have not been applied to eval-
uate moose in Montana. Particular interest in
subspecies distinctions has arisen recently
with anecdotal evidence of immigration of
moose in northern and northeastern Montana
from expanding populations in southern
Alberta and Saskatchewan. For example,
the Boone and Crockett Club has tradition-
ally used the Canadian border to distinguish
Shiras from “Canada” moose (a designation
that essentially lumps northwestern and east-
ern [A. a. americana] subspecies into a

Fig. 2. Number of moose permits issued by moose hunting district in Montana, 2012.
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single category) in scoring and record keep-
ing of trophy animals. The advent of hunting
in northeastern Montana’s hunting district
600 has prompted informal discussion of
classifying moose harvested within northern
Montana and east of interstate highway I-15
as Canada moose, though none have been
submitted for scoring to date (personal com-
munication, J. Spring, Boone and Crockett
Club, Missoula, Montana). Further sampling
and analysis of population genetic structure
of moose within and surrounding Montana
may be needed to evaluate and update the
subspecies range extents in the region.

MONITORING METHODS AND DATA
Resources have been limited for moni-

toring moose given their relatively low abun-
dance and hunting opportunity compared to
other Montana ungulates. Post-season sur-
veys of permit holders have been used to
estimate wildlife harvest since 1941 (Cada
1983, Lukacs et al. 2011), and in recent years
phone surveys are used to collect annual har-
vest data. Montana Fish, Wildlife & Parks
(MFWP) attempts to survey every permit
holder to measure hunter success and effort,
and adjusts harvest estimates according to
annual hunter responses and rates. During
2005–2012, surveys yielded hunter response
rates of 81–96% and statewide harvest
estimates with coefficients of variation of
0.6–2.3%. These are the most consistent
monitoring data through time and across
the state, and are estimated distinctly for
each district and permit type. Though poten-
tially less precise than more intensive aerial
survey methods, hunter statistics provide a
cost-effective means for monitoring moose
population trend (Boyce et al. 2012). Gener-
ally, there are 4 statistics computed annually
that provide insight into potential moose
population trends: 1) number of permits
issued, 2) hunter success rate, 3) days of
moose hunter effort, and 4) kills per unit
effort (KPUE).

Beyond harvest statistics, MFWP biolo-
gists in most regions have made at least
intermittent efforts to conduct aerial surveys,
but sustained survey efforts are limited to the
few areas with historically higher density. In
the northwest (Region 1), December helicop-
ter surveys have been conducted annually
since 1985 in a subset of moose hunting dis-
tricts centered around the Cabinet, Purcell,
Salish, and Whitefish Mountains. Moose in
this densely forested region selectively use
and are more visible in regenerating (15–30
years old) stands during early winter, but
move into mature, closed-canopy forest as
winter progresses (Matchett 1985). While
an explicit model with sightability covariates
has not been developed for the area, an early
1990s mark-resight study with 81 neck-
banded individuals produced average sight-
ability estimates of 0.53–0.55 (Brown
2006). In the southwest (Region 3), fixed-
wing aerial surveys have been conducted
during most years since the 1960s in the
hunting districts of the Big Hole and Centen-
nial Valleys. These surveys typically yield
calf:adult ratios and uncorrected minimum
counts, and their timing (September–May)
has varied considerably by year and district.
Sporadic helicopter and fixed-wing aircraft
surveys have occurred in other lower-density
regions of the state including Regions 2, 4,
and 5. The MFWP is currently exploring
the utility and cost-effectiveness of standar-
dizing and coordinating survey efforts.

The MFWP is also exploring the utility
of cheaper monitoring methods including
hunter sighting surveys at voluntary hunter
check stations, and post-season phone sur-
veys used to measure deer and elk harvests.
While both the observation rate and age
ratios collected from hunter sightings can
be indicative of population trends (Ericsson
and Wallin 1999, Bontaities et al. 2000),
there is potential to incorporate spatial and
temporal attributes of sightings data into a
patch occupancy modeling framework
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similar to recent efforts with hunter sightings
of wolves (Canis lupus; Rich et al. 2013).
Additionally, the MFWP is exploring the
cost-effectiveness of estimating population
trends using the fates and reproductive status
of marked individuals (sensu Lukacs et al.
2009) which can be integrated into popula-
tion models that estimate annual growth
rate (DeCesare et al. 2012).

MOOSE HARVEST STATISTICS
AND TREND

As a consequence of perceived popula-
tion declines and declining population
indices from harvest data in recent decades,
the number of moose permits issued in Mon-
tana was reduced by 53% (769 to 362)
between 1995 and 2012 (Fig. 1a). Most
reductions were in areas with traditionally
the most available permits (Regions 1 and
3). In contrast, the first 2 permits ever offered
in northeastern Montana (Region 6) were
added in 2008. Notably, the 2010 hunting
season was the first in more than 50 years

when the number of statewide permits was
<500 (Fig. 1a).

Statewide hunter success is estimated as
the number of moose harvested relative to
the number of permits issued, averaging
78.4% during regulated moose hunting in
Montana (1945–2012; Fig. 1b). This success
rate is similar to that in adjacent Idaho (61–
85%; Toweill and Vecellio 2004), but rela-
tively higher than in other areas with typi-
cally more moose and moose hunters such
as Alberta (30–50%; Boyce et al. 2012),
Alaska (28–37%; Schmidt et al. 2005), New-
foundland (25–54%; Fryxell et al. 1988), and
Ontario (36–40%; Hunt 2013). From 2008–
2012, success rates (average = 73.4%) were
lower than the previous 20-year average
(83.7%; t = 2.07, 23 df, P < 0.001). Addi-
tionally, hunter effort, defined as the number
of days spent hunting moose per hunter,
increased from 6.3 in 1986 to ≥11 days/
hunter in 2010–2012 (Fig. 3). Similarly, kill
per unit effort (KPUE) that integrates hunter
success and effort statistics into a metric of

Fig. 3. Statewide annual averages of moose hunter effort (days per hunter) and moose kill
per unit effort (KPUE) in Montana, 1986–2012.
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hunter efficiency, declined >50% from >0.14
to <0.07 moose killed per hunter-day over
the same time period (Fig. 3). The KPUE
for antlered bull-specific tags also varied
by hunting district level (Fig. 4), reflecting
regional differences in moose distribution
and ecotypes (e.g., more closed forests in
the northwest compared to more open foot-
hills and large riparian complexes in the
southwest).

In combination, lower hunter success
and KPUE, increased hunter effort, and a
concurrent >50% reduction in available per-
mits are indicative of a declining statewide
population trend. In Ontario, years with
fewer permits resulted in increased hunter
success rate, even after accounting for
changes in underlying moose density (Hunt
2013), which suggests that hunter behavior
can complicate interpretation of hunter sta-
tistics (Bowyer et al. 1999, Schmidt et al.
2005). Change in permit type over space
and time (e.g., shifting between antlered
bull, antlerless, or either-sex permits) can
also complicate or confound interpretation

of hunter statistics. For example, recent
(2008–2012) increases in KPUE also coin-
cide with a prescribed reduction in the antler-
less harvest that may reduce KPUE by
limiting the proportion of animals hunters
are allowed to harvest, regardless of underly-
ing population dynamics. Thus, we cau-
tiously interpret harvest statistics as
imperfect indices. Concurrent declines in
available permits, success rates, and KPUE
may result from population decline and/or
reflect other confounding factors.

In addition to statewide hunter statistics,
regional calf:adult ratios in areas with con-
sistent aerial survey data indicate decline in
recruitment (Fig. 5). Three distinct survey
areas show significant (P < 0.05) overall
declines in ratios since 1980, though the tem-
poral pattern of decline may be non-linear
with subsequent stability at a lower level in
recent years (Fig. 5). Low or declining
recruitment is often associated with declin‐
ing ungulate populations (e.g., DeCesare
et al. 2012), so these data may be corrobora-
tive with harvest statistics that indicate a

Fig. 4. Bull moose kills per unit effort (KPUE; effort recorded in days) per moose hunting district
by hunters carrying antlered-bull-only permits in Montana, 2012.
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declining moose population. However, declin-
ing recruitment may also reflect an ungulate
population approaching carrying capacity
(Gaillard et al. 1998, Eberhardt 2002), so
this index also does not unambiguously indi-
cate decline.

Biologist interviews: local trends and
management

In 2010, we used structured interviews
of 20 MFWP and cooperating agency biolo-
gists to assess the state of knowledge regard-
ing moose population status, management,
and factors of concern within Montana
(Appendix A). A majority (63%) of respond-
ing biologists reported “decreasing” or
“stable to decreasing” trends in their popula-
tions, with stable and increasing trends
reported in some areas. These trend assess-
ments are tempered, however, because only
10% of biologists had adequate data for

making management decisions; 55 and 35%
described their data as partially inadequate
and inadequate, respectively. Lastly, when
asked about factors that potentially limit local
moose populations, biologist listed predation
(70%), habitat succession (45%), MFWP-
permitted hunter harvest (45%), parasites
and/or disease (40%), Native American hun-
ter harvest (30%), and habitat loss or frag-
mentation (15%).

POTENTIAL LIMITING FACTORS
Many factors may currently limit moose

abundance and distribution including hunter
harvest, predation, habitat succession, para-
site and disease prevalence, and climatic
conditions. The relative importance of these
factors has likely changed over time. Over-
harvest may have been responsible for
decline in moose numbers in the late 1800s
(Stevens 1971). By the early 1970s, research

Fig. 5. Annual moose calves per 100 adult recruitment data and associated linear
regression trend lines calculated from fixed-wing and helicopter late winter aerial
surveys in 3 regions of Montana, 1976–2010.
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in southwest Montana indicated that hunter
harvest and nutritional inadequacies were
the most important factors limiting moose
populations, whereas parasites, disease, and
predation had little direct effect on mortality
rates (Schladweiler 1974). Presently there is
a need to re-evaluate the relative importance
of potential limiting factors in light of recent
changes in many of these factors and subse-
quent monitoring and research in Montana
and elsewhere.

Hunter harvest
The goals and objectives behind moose

hunter harvest quotas vary somewhat across
MFWP regional jurisdictions. Managers in
Regions 1 and 3, where populations are lar-
gest, generally aim to sustainably maximize
hunter opportunity and minimize landowner
conflicts (e.g., greater numbers of permits
that include either-sex or antlerless opportu-
nities), whereas regions 2, 4, 5, and 6 man-
age harvest with less intent to affect moose
population dynamics (e.g., bull-only hunting
or low permit numbers). During the past 2
decades, numbers of antlerless permits
were increased substantially in certain areas,
particularly in Region 3, in response to
depredation complaints, perceptions that
moose were unfavorably limiting vegetative
growth (i.e., riparian plants), and high moose
counts on aerial surveys. These prescriptive
increases in moose permits were intended
to induce local declines in some hunting
districts.

Statewide, the sex ratio of harvested
adult moose (i.e., excluding calves) averaged
28% female in 1971–2008, but dropped to an
average of 14% in 2009–2012; female har-
vest is through either-sex and antlerless-
only permits. In Region 1, either-sex tags
were issued historically, and harvest was
typically skewed heavily towards males; the
1984–2004 harvest was 78% bulls, 19%
cows, and 3% calves. As of 2012, all permits
in this region were changed to antlered-bull

only. In Region 3, permits have been typi-
cally specified as antlered- or antlerless-
only, which is more restrictive to hunters
but facilitates targeted management.

Additional moose harvest by members
of the Confederated Salish and Kootenai
Tribes (CSKT) is permitted off-reservation
by the Hellgate Treaty of 1855. One permit
per year is allowed to each interested Tribal
member for hunting on primarily federal
land, with mandatory reporting to CSKT
officials. While the sample size of animals
harvested is lower than that regulated by
MFWP, these harvest data provide additional
opportunity for indexing population trend
and are without confounding changes in per-
mit number and type. Trends in tribal harvest
are similar to that of the MFWP (Fig. 6);
total harvest peaked in 1991 at 97 represent-
ing an additional 16.3% to the MFWP har-
vest of 595, and in 2012 the Tribal harvest
was only 18, an additional 6.6% to the
MFWP harvest of 274 moose. We point out
that interpretation of tribal harvest statistics
with respect to the rate of population change
is also not unambiguous. While some evi-
dence exists of reduced success by tribal
hunters (Fig. 6), a portion of the decline
can probably be attributed to fewer permit
requests. Also, these data do not include
information about hunter effort or tribal
interest in hunting other game species as
allowed by treaty rights.

Illegal harvest of moose also occurs but
has not been quantified to date. Data from
Idaho suggest that illegal harvest can repre-
sent upwards of 31–50% of mortality (Pierce
et al. 1985, Toweill and Vecellio 2004), war-
ranting explicit monitoring and documenta-
tion of such in Montana.

Predation
After decades of predator control in the

early and mid-1900s, and subsequent recov-
ery efforts in the late 1900s, Montana cur-
rently hosts widespread populations of
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grizzly bears (Ursus arctos), black bears
(Ursus americanus), wolves, mountain lions
(Puma concolor), and coyotes (Canis
latrans). While predation was not considered
a concern 40 years ago (Schladweiler 1974),
the expanded composition and abundance of
predator species may have the potential to
limit local moose populations. Predation
was the most common concern of regional
biologists relative to moose population
dynamics.

Research on winter prey selection by
recolonizing wolves in the North Fork of the
Flathead River drainage from 1986–1996
indicated that while wolves disproportio-
nately used areas where deer were concen-
trated, they preferentially killed larger
moose and elk over more abundant deer.
Moose, particularly calves and cows, com-
prised a greater proportion of wolf kills as
winter progressed (Kunkel et al. 2004). How-
ever, annual survival of 32 adult female
moose monitored concurrently in the North

Fork (1990–1992) was relatively high
(0.9137 ± 0.0773; Langley 1993), with 3
mortalities attributable to predation (1 wolf
and 2 grizzly bear). In a recent dietary study
of 12 wolf packs in northwest Montana,
moose was the most common prey item based
on stable isotope analysis, constituting an
average of 41% of the diet; however, these
results were not supported by scat analysis
from a sub-set of 4 packs in which moose
averaged 18% of the diet (Derbridge
et al. 2012).

High densities of elk and deer through-
out much of the Rocky Mountain region
may support higher predator populations
and facilitate increased predation rates on
sympatric moose via apparent competition
(Holt 1977). In such cases, a less abundant,
secondary prey species can become more
vulnerable to depensatory predation when
faced with predator populations boosted
by more numerous primary prey species
(Messier 1995, Garrott et al. 2009). While

Fig. 6. Moose harvest and hunter success rates by members of the Confederated Salish and
Kootenai Tribes (CSKT) off-reservation (primarily on federal lands in western Montana),
1986–2012.
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moose across much of Canada have been
attributed with the role of a primary prey
species driving predator-mediated declines
in less abundant woodland caribou (Rangifer
tarandus caribou) populations (DeCesare
et al. 2010), they may in fact be vulnerable
themselves to such a mechanism within the
elk- and deer-dominated prey populations
of Montana. The effects of apparent compe-
tition from increased predation risk may be
reduced somewhat by differential selection
of winter and calving habitat among ungu-
lates. Moose in Montana typically use higher
elevations during winter and may accord-
ingly spatially separate themselves from
increased predation risk in some cases (Jen-
kins and Wright 1988, Burcham et al. 2000,
Kunkel and Pletscher 2001).

The ultimate effect of predators on prey
dynamics varies according to predation rates
on different age classes (Gervasi et al. 2011),
as well as with differences in the nutritional
quality of prey habitat (Melis et al. 2009).
Because moose may have colonized many
areas of western Montana when predators
were largely reduced, it is uncertain to what
extent recolonized and expanding predator
populations pose an additive source of mor-
tality on local populations. In such cases,
management of moose populations may
require that predation rates be accounted for
when deriving sustainable harvest quotas
(Hobbs et al. 2012).

Vegetative succession and degradation
Moose habitat requirements and prefer-

ences have been well documented (reviewed
by Peek 2007, Shipley 2010). Moose in
Montana use a variety of mid to high eleva-
tion forest types in summer, including closed
canopy lodgepole pine (Pinus contorta) and
subalpine fir (Abies lasiocarpa) forests, as
well as aspen (Populus tremuloids) and wil-
low (Salix spp.) stands, mountain parklands,
and alpine meadows (Knowlton 1960, Peek
1962, Schladweiler 1974). During winter,

they often forage on willow where available,
and snow depth can either restrict local use
and movement (Burkholder 2012) or shift
use to conifer forests (Tyers 2003).

Many studies of Shiras moose in the
Rocky Mountains have documented the
importance of early successional habitats
(Peek 2007). Large-extent wildfires in
1910, 1919, and 1929 converted much of
the conifer forest in northwest Montana to
early-seral stages and moose populations in
the state appeared to increase in response
(Brown 2006). While the positive associa-
tion with early successional habitat follow-
ing wildfires is well documented, negative
impacts of the 1988 fires in Yellowstone
National Park contradict this tenant (Tyers
2006; Vartanian et al. 2011). During the
1950s–1980s, timber harvest became the
dominant form of disturbance shaping coni-
fer forests in the West and was generally
favorable to moose, particularly 10–30 years
following harvest (Eastman 1974, Matchett
1985, Telfer 1995). It is believed that the
high amount of timber harvest combined
with fire history may have set the stage for
abundant moose populations through the
early 1990s (Brown 2006). A time-lagged
decrease in early-seral forests has presum-
ably resulted from reduced timber harvesting
since the late 1980s (Spoelma et al. 2004).

Riparian areas have been severely
degraded globally by a variety of stressors
(Richardson et al. 2007), and in some parts
of the western United States, cottonwood-
willow riparian habitats have been reduced
by as much as 90–95% (Johnson and Car-
others 1982). Historically, persistent riparian
habitat along rivers and streams may have
provided long-term stability to moose popu-
lations and functioned as corridors to allow
moose to expand into ephemeral post-fire
habitats (Peek 2007). In many areas of Mon-
tana, habitat management has focused on
restoration of riparian areas via fencing and
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grazing management with the goal of restor-
ing robust willow communities.

Parasites
Moose are exposed to a suite of parasites

with potential implications for population
dynamics. Winter ticks (Dermacentor albi-
pictus) are known to occur in moose range
across much of North America south of
60° N latitude (Samuel 2004), and have
been detected in disparate regions and vege-
tation types of Montana (N. DeCesare,
unpublished data). While data are not avail-
able concerning the demographic impact of
ticks on moose in Montana, negative effects
of ticks on moose populations have been
well documented elsewhere (Samuel 2007,
Musante et al. 2010). Given that die-offs
have been known to occur synchronously
across various portions of moose range (Del-
Giudice et al. 1997), impacts of tick epizoo-
tics on moose in Montana seem likely.

Giant liver flukes (Fascioloides magna)
were reported as the greatest single source
of mortality for a declining moose popula-
tion in northwest Minnesota (Murray et al.
2006, Lankester and Foreyt 2011). Such
effects of flukes on moose mortality may be
accentuated when individuals are malnour-
ished (Lankester and Samuel 2007). Both
F. magna and the common liver fluke
(F. hepatica) have been documented widely
within Montana's cattle populations (Knapp
et al. 1992), and multiple species of lymnaid
snails, the intermediate host, are also known
to occur (Dunkel et al. 1996). Data concern-
ing infection rates or impacts of flukes on
moose or other wild ungulates in Montana
are lacking.

Also of concern in Minnesota and else-
where in eastern North American is the
meningial worm (Parelaphostrongylus
tenuis). Prevalent in central and eastern
moose populations, this parasite is carried
by white-tailed deer, transmitted by terres-
trial gastropod intermediate hosts, and is

commonly associated with moose declines in
areas of high overlap with dense deer popula-
tions (Lankester 2010). While P. tenuis has
not been documented in Montana, detection
of infected white-tailed deer in western North
Dakota suggest the possibility of intermittent
spread into portions of Montana (Maskey
2008).

The arterial worm (Elaeophora schnei-
deri) is a filarioid nematode found in the
common carotid and internal maxillary
arteries of ungulates in the west and south-
western US (Henningsen et al. 2012). Mule
deer are definitive hosts of carotid worms,
while moose and other ungulates are aber-
rant hosts, susceptible to blockage of blood
to the optic nerve, ears, and brain and related
symptoms such as blindness, ataxia, necrosis
of the muzzle and nostrils, and emaciation
(Hibler and Metzger 1974). E. schneideri
was first detected in moose in Montana in
1971 (Worley et al. 1972), and subsequent
sampling of 74 harvested moose detected
carotid worms in 3 (4.0%; Worley 1975).
More recently, approximately 30% preva-
lence was detected in Montana among 94
moose harvested in 2009–10 (J. Ramsey,
MFWP, unpublished data) and 49% preva-
lence (n = 165) was detected in Wyoming
(Henningsen et al. 2012). While infection is
not necessarily lethal, increasing prevalence
and the potential for subclinical effects war-
rant further investigation.

Climate
Moose in North America occur across a

great range of latitudes (40° N to 70° N),
though generally are best-adapted for cold
climates (Renecker and Hudson 1986). Win-
ter severity can affect physical condition
(Cederlund et al. 1991) and fecundity
(Solberg et al. 1999) of moose, yet recent
attention has been given largely to concerns
over warm temperatures. A small sample
(n = 2) of captive moose in Alberta exhibited
metabolic and respiratory signs of heat stress
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at temperatures above −5°C and 14°C in
winter and summer, respectively (Renecker
& Hudson 1986). In Minnesota, a heat stress
index based on these thresholds explained
>78% of the annual variability in moose
survival (Lenarz et al. 2009), and annual
population growth rates decreased with
increasing summer temperatures (Murray
et al. 2006). Concerns over heat stress effects
on moose are compounded by predicted
patterns of future climatic warming across
southern moose ranges (Lenarz et al.
2010), yet much remains unclear and the
relationships in Minnesota were strictly
correlative.

It is not known whether the mechanism
linking temperature to demography is a
direct link between heat stress and malnutri-
tion (Murray et al. 2006) or an indirect link
via parasites or other mortality agents
(Samuel 2007). Increased mortality as a
result of heat stress is likely to result in
decreased abundance and a contraction
in moose distribution along the southern
range extent, yet local expansions of moose
in other southern jurisdictions (e.g., Base
et al. 2006, Wolfe et al. 2010, Wattles and
DeStefano 2011) and an Ontario field study
(Lowe et al. 2010) do not directly support
this hypothesis. Within Montana it is unclear
whether any climatic variables underlie
spatial variation in the productivity of local
populations.

RESEARCH NEEDS AND FUTURE
DIRECTIONS

Comprehensive review of the current
status of moose and methods in practice for
monitoring and management revealed 3 pri-
mary research needs in Montana: 1) calibra-
tion of various trend indices to evaluate
agreement and uncertainty regarding moose
population trends, 2) development or refine-
ment of monitoring programs to produce
consistent data at appropriate scales to
inform harvest or habitat management

decisions, and 3) research into rates of
adult survival and recruitment and the
potential limiting factors of each. Accord-
ingly, during fiscal year 2012–2013 the
MFWP began directing moose permit auc-
tion funds toward a new research program
to address these research needs. Generally
speaking, the work aims to provide rigor-
ous and reliable information as a founda-
tion for understanding moose population
dynamics and management practices in
Montana.
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APPENDIX A: MOOSEMANAGEMENT
SURVEY QUESTIONS PROVIDED TO
20 MFWP BIOLOGISTS IN 2010.

1. In your experience and professional judgment, what are
the major concerns or limiting factors for moose in your
area of responsibility (can choose more than one)?
[ ] Disease
[ ] Predation
[ ] Hunter harvest
[ ] Habitat loss/ fragmentation
[ ] Habitat succession
[ ] Other: ____________

2. How would you describe the current status of moose
within your area of responsibility?

[ ] Decreasing
[ ] Stable
[ ] Increasing

3. What type of moose management decisions are you typi-
cally required to make?
[ ] Harvest quota recommendations
[ ] Habitat enhancement
[ ] Habitat conservation
[ ] Large carnivore harvest recommendations

4. What information do you currently have and use for
moose management (this information should be collected
at the time of interview)?
[ ] Landowner reports
[ ] Hunter reports
[ ] Unadjusted trend counts
[ ] Sightability-corrected population estimates
[ ] Recruitment ratio counts
[ ] Bull: Cow ratio counts
[ ] Harvest estimates
[ ] Habitat condition

5. Which limiting factors have you addressed with moose
management programs or decisions (this question will be
accompanied by collection of past management actions:
season proposals & rationales, regulations, specific habitat
enhancement projects, land management plans, etc.)?
[ ] Disease
[ ] Predator harvest or control
[ ] Moose harvest
[ ] Habitat management
[ ] Habitat conservation
[ ] Other: __________

6. How would you describe your moose survey and inven-
tory information?
[ ] Adequate to make decisions for moose
management
[ ] Adequate in some ways, not adequate in others
[ ] Not adequate to make moose management
decisions

7. What information would most help you in your efforts to
conserve and manage moose populations in your area?

8. Can you list previous research projects and products from
your area, and describe how results have been applied in
your current management program?
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APPENDIX B
H.R. Bill 5751

Shiras Moose Protection and Recovery Act





I 

114TH CONGRESS 
2D SESSION H. R. 5751 

To provide that any State whose wildlife agency has determined that a 
portion of the State is within the current range of the Shiras Moose 
may take management actions on certain Federal lands within that 
State to stem decline of that species’ population in that State, and 
for other purposes. 

IN THE HOUSE OF REPRESENTATIVES 

JULY 13, 2016 
Mr. CHAFFETZ (for himself, Mr. STEWART, Mrs. LOVE, Mr. TIPTON, Mr. 

ZINKE, and Mrs. LUMMIS) introduced the following bill; which was re-
ferred to the Committee on Natural Resources 

A BILL 
To provide that any State whose wildlife agency has deter-

mined that a portion of the State is within the current 
range of the Shiras Moose may take management actions 
on certain Federal lands within that State to stem de-
cline of that species’ population in that State, and for 
other purposes. 

Be it enacted by the Senate and House of Representa-1

tives of the United States of America in Congress assembled, 2

SECTION 1. SHORT TITLE. 3

This Act may be cited as the ‘‘Shiras Moose Protec-4

tion and Recovery Act’’. 5
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SEC. 2. STATE MANAGEMENT ACTIONS ON FEDERAL LANDS 1

TO STEM DECLINE OF SHIRAS MOOSE. 2

(a) IN GENERAL.—Any State whose wildlife agency 3

has determined that a portion of the State is within the 4

current range of the Shiras Moose (Alces alces) may take 5

management actions on covered Federal lands within that 6

State to stem decline of that species’ population in that 7

State. 8

(b) MONITORING.— 9

(1) IN GENERAL.—Any State taking manage-10

ment actions on covered Federal lands with respect 11

to Shiras Moose shall monitor that species’ popu-12

lation within that State for a period of not less than 13

ll years following the enactment of this Act. 14

(2) FUNDING.— 15

(A) AUTHORIZATION.—There is authorized 16

to be appropriated $llll for costs of State 17

monitoring under this section. 18

(B) ALLOCATION.—Amounts appropriated 19

under this paragraph shall be allocated and dis-20

tributed among States based on— 21

(i) the estimated number of acres of 22

covered Federal land in each State that is 23

Shiras Moose habitat, divided by 24
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(ii) the number of acres of current 1

covered Federal land in States that is 2

Shiras Moose habitat. 3

(C) CALCULATION.—For purposes of sub-4

paragraph (B), the number of acres of Shiras 5

Moose habitat in a State shall be calculated by 6

the head of the State agency with authority 7

over wildlife management. 8

(c) RECOVERY PLANS.— 9

(1) IN GENERAL.—Where monitoring, combined 10

with existing State science on the Shiras Moose pop-11

ulation trends, shows an unacceptable decline in the 12

populations of such species as determined by a State 13

wildlife agency, the State may formulate a recovery 14

plan to mitigate the population decline. 15

(2) FUNDING.— 16

(A) IN GENERAL.—The Director of the 17

United States Fish and Wildlife Service shall 18

provide to any State that formulates a recovery 19

plan, upon request of the State, funding for im-20

plementation of the plan from funds appro-21

priated to the United States Fish and Wildlife 22

Service to implement its Northern Rocky Moun-23

tain Gray Wolf Recovery Plan and any of its 24

other gray wolf recovery or monitoring plans. 25
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(B) ALLOCATION.—If State requests for 1

such funds exceed the funds so appropriated to 2

the United States Fish and Wildlife Service for 3

any fiscal year, the Director shall distribute 4

such funds to such States on the same basis 5

that funds are distributed under subsection 6

(b)(2)(B). 7

(d) UTAH AND COLORADO.—Each of the States of 8

Utah and Colorado— 9

(1) may manage Shiras Moose and their preda-10

tors on Federal, State, and private lands to prevent 11

declines in moose populations within that State; and 12

(2) shall collect, analyze, and disseminate data 13

on the results of such management. 14

(e) ISSUANCE OF FINAL RULE.—Before the end of 15

the 60-day period beginning on the date of the enactment 16

of this Act, the Secretary of the Interior shall issue as 17

a final rule the draft rule entitled ‘‘Removing the Gray 18

Wolf (Canis lupus) From the List of Endangered and 19

Threatened Wildlife and Maintaining Protections for the 20

Mexican Wolf (Canis lupus baileyi) by Listing It as En-21

dangered’’ as published on June 13, 2013 (78 Fed. Reg. 22

35664), without regard to any other provision of statute 23

that applies to issuance of such rule. 24
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(f) EXEMPTION OF JUDICIAL REVIEW.—The require-1

ments and implementation of this Act are not subject to 2

judicial review. 3

(g) RELATIONSHIP TO OTHER LAW.—This section 4

shall apply notwithstanding any other provision of statute 5

or regulation. 6

(h) COVERED FEDERAL LAND DEFINED.—For pur-7

poses of this section the term ‘‘Federal land’’ means— 8

(1) public lands, as that term is defined in sec-9

tion 103(e) of the Federal Land Policy and Manage-10

ment Act of 1976 (43 U.S.C. 1702(e)); 11

(2) lands in the National Forest System, as 12

such System is declared and defined in section 11(a) 13

of the Forest and Rangeland Renewable Resources 14

Planning Act of 1974 (16 U.S.C. 1609(a)); and 15

(3) any area of the National Park System, as 16

that term is defined in section 1.4 of title 36, Code 17

of Federal Regulations (as in effect on the date of 18

the enactment of this Act). 19
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