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WELCOME ON BEHALF OF
VoYAGEURS NATIONAL PARK

CLIMATE CHANGE & FORESTS IN
MINNESOTA BY LEE FRELICH

POTENTIAL EFFECTS OF

CLIMATE CHANGE ON MOOSE
PopPULATIONS IN NORTHWESTERN
ONTARIO BY ART RODGERS

MoOSE IN MINNESOTA:
DISTURBING TRENDS
BY MARK LENARZ

BREAK/
Soupr & SANDWICH DINNER

MooskE DISEASES & PARASITES
BY ERIKA BUTLER

MoOSE RESEARCH IN
VoOYAGEURS NATIONAL PARK:
PAsT & PRESENT BY

STEVE WINDELS & RON MOEN

THE MOOSE OF ISLE ROYALE
BY ROLF PETERSON
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Climote Chonge &
Foredls in Pinmesdlon

Dr. Lee Frelich is the Director of the University of Minnesota Center for Hardwood
Ecology. He received a Ph.D. in forest ecology from the University of Wisconsin-Madison
in 1986. Frelich teaches courses in Forest Fire Ecology and Landscape Ecology on St. Paul
Campus. He has advised 18 graduate students, and is a senior member of the Conservation
Biology, Natural Resource Science and Management, Ecology, and Invasive Species
Graduate programs. Frelich has published numerous papers on forest ecology and has been
listed among the top 1% of all scientists in the world in the Science Citation Index, Ecology
and Environment Category. He has appeared in the news media 200 times including: The
New York Times, Newsweek, National Geographic, TV and radio stations. Current research
interests include fire and wind in boreal forests, long-term dynamics of old-growth hemlock
and maple forests, invasive earthworms in forests, and global warming.

Alstract |

Mid-continental, moderately high latitude regions such as northern Minnesota will likely
experience a magnitude of climate change much larger than the global mean. Also, because
the forests of northern Minnesota are close to the prairie-forest border, they will be more
sensitive to changing climate than regions in the interior of the forest biome. Thus, very
large changes in natural environments can be expected, especially for a business as usual sce-
nario, where increases in summer temperatures are expected to be 10-15 degrees F by the L)
end of the 21st Century. A warmer climate will facilitate insect pests and diseases of trees, b
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cause more frequent droughts, storms and fires. In turn, these factors and invasive earth-
worms will reinforce the effects of climate change. The net result will likely be decline and
disappearance of boreal forest, which could be replaced by savannas and grasslands on sites
with shallow soils and northern hardwoods on better soils. The departure of the existing (
vegetation will create opportunities for invasive species to jump in and dominate the vege- .j
tation. Mitigation of climate change could minimize these impacts; if the magnitude of cli-

mate change is moderated compared to the business as usual scenario, moose habitat may

persist in thermal refuges with a colder climate than the surrounding landscape.
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Dr. Art Rodgers is a Research Scientist at the Centre for Northern Forest Ecosystem Research,
Ontario Ministry of Natural Resources, Thunder Bay, ON, Canada. He received his Ph.D. from
York University, Toronto, ON, Canada. He is an adjunct professor, Department of Biology and
the Faculty of Forestry and the Forest Environment, Lakehead University, Thunder Bay, ON,
Canada. External Scholar, School for Resource and Environmental Studies, Dalhousie University,
Halifax, NS, Canada. Served as both co-editor and business editor of Alces. He received the
Distinguished Moose Biologist Award in 2003. His primary research interests include the effects
of resource development on moose, caribou, and elk in northern Ontario.

Altract:

The moose population in northwestern Ontario has declined about 10% over the last 5 years,
with a noticeable drop in annual calf production. This decline coincides with a period of above
normal annual temperatures and below normal precipitation. Models of climate change predict
annual temperatures in northwestern Ontario may further increase 4 0 9 °C (7 0 16 °F) over the
next century. Summer precipitation may decline by 10% but winter precipitation may increase
by 30% in the same time period. These changes could have dramatic direct and indirect effects
on moose, including: reduced feeding activity in summer; failure in the rut, increased infestation
of moose by winter ticks, and increased hunter success in fall; and higher predation due to
greater survival of wolves and black bears, and possibly their alternate prey, white-tailed deer,
overwinter. Greater over-winter survival of white-tailed deer may also lead to higher rates of
brainworm and giant liver fluke transmission. On the other hand, more snow could reduce white
-tailed deer numbers due to higher energy costs and more wolf predation. Combined with an
expected increase in winter precipitation, warmer winter temperatures will likely produce more
freezing rain events. It is unlikely that any single factor will be solely responsible for changing
moose numbers and pushing their distribution further north, but a combination of these factors
and their interactions will likely cause the moose population to continue to decline.
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Bidrbing Tronds

Dr. Mark Lenarz is Research biologist for the Minnesota DNR. He received his Ph.D. from
Georgia's Institute of Ecology. Since 1986, he has been responsible for improving the survey
methodology and coordinating annual surveys for moose in northeastern and northwestern
Minnesota. In 2002, after developing a partnership between the DNR, the Fond du Lac band,
the 1854 Treaty Authority, and U.S. Geological Survey, he acted as project leader for research
that documented a declining moose population in northeastern Minnesota and suggested a
link with warming temperatures. Mark is senior author on numerous peer reviewed articles
and agency reports on his moose survey and research work.
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Alstoact:

Moose have often been termed an icon of the northern Minnesota, and businesses, lakes, riv-
ers, and other geographic figures have been named after our largest deer species. Until fairly
recently, however, we knew little about levels survival and reproduction in Minnesota moose
and based our harvests on annual estimates of moose numbers from aerial surveys. Since the
mid 1990s however, we have conducted research on populations in both northwestern and
northeastern Minnesota and found disturbing trends. Moose numbers in northwestern Minne-
sota, for example, dropped from an estimated 4,000 animals in the mid 1980s to fewer than
100 by 2007. Research found that a low proportion of cow moose in this population were
pregnant each year and mortality was much higher than that found in populations outside of
Minnesota. Cause-specific mortality varied but it was clear that a variety of pathogens and )
malnutrition were responsible for the bulk of mortality. In northeast Minnesota, moose num- .-
bers are still relatively high and a 2010 survey estimated that 5,500 moose live in this portion .
of the state. Research conducted since 2002 indicated that pregnancy rates were high and =
comparable to levels seen elsewhere in North America. Survival of the calves, however, ap- -
peared to decline over time. Annual adult mortality varied substantially among years and g
analyses suggest a link to warm temperatures in January or the late spring. Like the northwest, E
cause-specific mortality was varied but again various pathogens appeared to be responsible for :
the bulk of mortality. Although wolf predation was responsible for some mortality in both the =&
northeast and northwest, it was not a major cause of mortality. Analyses of the reproductive

and survival rates of northeastern moose suggest that the population is declining. If this trend
continues, it is likely that this iconic species will ultimately disappear from northern Minnesota.




Poose Piseases &
Prronides in Pinnesclo

Dr. Erika Butler is the Wildlife Veterinarian for the Minnesota Department of Natural Resources,
where she investigates and manages diseases
B.S. in Fisheries and Wildlife Management at the University of North Dakota and her D.V.M

from the University of Minnesota, where she focused her education on wildlife disease detection,
surveillance, and management. Prior to coming to Minnesota, Erika served as the wildlife veteri-
narian for the North Dakota Game and Fish De
mysterious decline in Minnesota's moose population, transmission of disease between wildlife,
livestock, and human populations, and the role of wildlife as a disease reservoir. Her office is
located at the Carlos Avery Wildlife Management Area, though she works statewide.

Altract:

Mi nhnesotads moose numb ehundinganortlitydraes dre significargtly a n d
higher than elsewhere in moose range. Research in both the Northwest and the Northeast has
suggested that the mortalities are health related, often with prime age animals dying during rela-
tively oOoeasyo times of t he shaastedanim&8sihaveseowh tha n
Mi nnesotads moose are being exposed to a wid
tor-borne agents such as eastern equine encephalitis, West Nile Virus, and bartonella. Climate is
known to play a central role in the spatial and temporal distribution of arthropods. As Minne-
sotaos climat e changes, we can expect to see
distribution of many of the vector-borne diseases, thereby increasing the impacts these diseases
may have on Minnesotads moose popul ation.
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Dr. Rolf Peterson has continued doing research on moose and wolves as the Robbins Chair in
Sustainable Management of the Environment at Michigan Tech after retiring from his regular
faculty appointment. He received his Ph.D. in wildlife ecology at Purdue University. His in-
volvement with moose goes back about 40 years, to his initial stint as a graduate student
working on moose-wolf relationships in Isle Royale National Park. While a faculty member at
Michigan Technological University, he has continued that work to the present, as well as
studying moose-wolf dynamics on the Kenai Peninsula, Alaska, plus a variety of other ecologi-
cal studies of various mammal species. He received the Distinguished Moose Biologist Award in
1990. Recently he chaired a Moose Advisory Committee that made recommendations to the
Minnesota DNR, addressing concerns over the long-term future of moose in this state.

Altract:

After a century of inhabiting Isle Royale in Lake Superior, moose continue to provide excep-
tional opportunities for viewing and study. On this 544-km? island, moose density has fluctu-
ated four-fold in the past 50 years, from one/km?2 to over five/ km2, remaining one of the
highest-density moose populations known. Factors which limit moose density include forage,
weather, parasites, and both direct and indirect impacts of wolf predation. The lack of addi-
tional predator species (bears and human hunter) seems to best explain the continually high
moose population. Lack of white-tailed deer on Isle Royale means that moose there have a
reduced parasite load compared to mainland moose in Minnesota and Ontario. Research on
Isle Royale moose has provided ground-breaking insight d Adolph Murie initiated one of the
first scientific studies of moose in 1929, Laurits Krefting first counted moose from aircraft in
1946, and Dave Mech first documented details of wolf predation on moose in 1959. Contin-
ued research on moose and wolves at Isle Royale has revealed a dynamic predator-prey
relationship and a close mutual dependency between wolves and moose.
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Moose Eesearch in
Pt & Preserd

Dr. Steve Windels is the Terrestrial Ecologist at Voyageurs National Park. He
Received his Ph.D. at Michigan Technological University. His research inter-
ests include interactions between browsing mammals and plants and ecology
of mammals in northern forests. His current research includes projects on
moose, deer, snails, beaver, sturgeon, and cormorants. He was awarded the
2008 Natural Resource Manager of the Year in the NPS Midwest Region.

Dr. Ron Moen is a Biologist at the Natural Resources Research Institute of
the University of Minnesota Duluth. His research interests include space use
by mammals, radiotelemetry, and population modeling. He teaches
Mammalogy and other courses at the University of Minnesota Duluth. He
has current research projects on mice, voles, Canada lynx, moose, beaver,
and bats.

Altract:

Moose are a significant natural and cultural feature of Voyageurs National Park. There are numerous pic-
tographs of moose in the Namakan Lake area, with some estimated to up to 3500 years old. The fur
trading Voyageurs, for whom the park is named, hunted moose for subsistence. Moose have remained in
the Voyageurs National Park area to the present day. White-tailed appeared in the area around 1900
while woodland caribou were extirpated by 1930. Moose numbers in the park have fluctuated between
30-90 since its establishment in 1975. Calf production has appeared to decline over time as reported else-
where in the region. Voyageurs National Park has a rich history of moose research. Glen Cole began in-
vestigating the ecology of large mammals, including moose, in the park in 1976. Peter Gogan was hired
in 1987 to initiate more in-depth studies of wolves, moose, and deer. John Pastor and Ron Moen con-
ducted additional moose research from 1995-1997, one of the first moose studies to use GPS collars. In
2009, new research was initiated in the park to: 1) document changes in moose population and distribu-
tion since the last surveys in 1998, and 2) to test hypotheses about how moose, a species at the southern
edge of its range, may respond to climate change. In February 2010, we fit moose with GPS collars with
a satellite uplink that transmits locations in near real-time. Precise GPS locations will be recorded every
15 minutes while activity and temperature are recorded every minute. Collars will be on each moose for
2 years, at which time they will be programmed to fall off. We now have 20,000 locations that have
been delivered by the Argos satellite system. These collars will allow us to test hypotheses about how
moose move and behave in relation to changes in temperature and weather.
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IF YOU HAVE ANY QUESTIONS REGARDING EVENT
REGISTRATION, PLEASE CONTACT:
BRI STACKLIE AT BRI®@MNDEERHUNTERS.COM OR
218.327.1103 ExT. 12

IF YOU HAVE ANY QUESTIONS REGARDING THE
SYMPOSIUM, PLEASE CONTACT:
NRRI AT MOOSE@NRRI.UMN.EDU OR 218.720.4294
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NAME: |
ADDRESS:
Ciry: STATE: ZIP:
PHONE: EMAIL:
PAYMENT INFORMATION:
A CHEcK A Visa A  MASTERCARD A DISCOVER !

CARD #:
AMOUNT:
NAME:
SIGNATURE:

To PURCHASE A MEAL TICKET FOR THE 2010 MooOSE SYMPOSIUM,
PLEASE COMPLETE & MAIL THIS FORM BY JUNE 11, 2010 WITH PAYMENT TO:

MDHA ATTN: BRI 460 PETERSON RD GRAND RAPIDS, MN 55744
OR
LOG ONTO WWW.MNDEERHUNTERS.COM ONLINE STORE




