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In Memorium
Sigurd T. “Sig” Olson
Sigurd T. Olson, long-time
resident of Douglas, Alaska
and renowned Alaskan
wildlife biologist passed
away at the Juneau Pioneers
Home, December 21, 2008
at the age of 85.
Sig was born in Ely,
Minnesota, September 15,
1923 — the eldest son of
internationally famous
conservationist Sigurd F.
Olson and wife Elizabeth
Dorothy Olson. Sig's father
(1899–1982) was one of the
first advocates of
establishing the Boundary
Waters Canoe Area on the
Superior National Forest in
northern Minnesota and the
author of many books and
articles on conservation practices, wilderness, and the BWCA.
Sig followed in his father's footsteps and during his graduate studies as a Wildlife
Biologist authored a thesis on his studies of the loon, which remains an important
research publication of that species.
Sig was a combat veteran of WWII, serving in the US Army Mountain Ski Division.
He was serving in Italy at the time of its liberation from the dictatorship of Benito
Mussolini, who was captured and hanged by Italian civilians fairly near where Sig
was in service.
Sig's wife, Esther was also born in Ely, Minnesota. Sig and Esther were married in
Austin, Texas in 1944. After WWII and graduation from college, Sig and Esther
moved to Alaska, settling in Douglas in 1959. They later lived in Anchorage for six
years and returned to Douglas in 1978. Sig and Esther had two sons, Greg and
Robert, and several grand children.
After Sig came to Alaska, he first worked as a biologist for the U.S. Fish and
Wildlife Service and later with the U.S. Forest Service. Sig not only served as
Director of Wildlife and Sport Fisheries programs with the USFS, but also served
on the state-wide team evaluating all of Alaska's lands for Alaska National Interest
land designations by the Congress and President.
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After retirement from the US Forest Service, Sig remained active with various wildlife
and fisheries professional organizations, but he and Esther were able to devote more
time to hiking, skiing, canoeing, and gardening and to various programs in the
Douglas Methodist Church. Sig remained an active leader in the development and
operation of the Eaglecrest Ski area until he moved from his home to Indian Cove and
the Juneau Pioneers Home earlier this year.
Sig's many friends throughout the community always enjoyed his exuberant love of
Alaska, his visits to Eaglecrest, and the daily walks on the Sandy Beach and Treadwell
trails. Everyone appreciated Sig's sense of humor and fond memories of the Boundary
Waters in Minnesota and vast array of experiences throughout Alaska. Sig was a
skilled writer and poet and enjoyed recalling rhymes he learned as a youth. "Be the
labor great or small — do it well or not at all!" was an admonition he shared within
various organizations in which he served.
Sigurd T. Olson's outstanding lifetime of service to his country during WWII; his
eminent career as a wildlife biologist; and his personal life as an Alaskan husband,
father, sportsman, skier, and faithful member of the Douglas Community and
Methodist Church will forever be remembered by his family, co-workers, and friends.
— John Sandor; Photo courtesy of Greg Olson

Michele "Shelly" Szepanski
Fairbanks resident, Michele
"Shelly" Szepanski, died
peacefully in Minnesota on Dec.
4, 2008, after a courageous fouryear battle with melanoma. Like
us, many of you knew Shelly as a
friend and professional
colleague. She contributed
substantially in her short life to
the conservation of Alaska’s
wildlife and she will be greatly
missed.
Shelly was born in Minneapolis
on Feb. 4, 1967, and lived in
Juneau, Anchorage, McGrath,
and Fairbanks for most of her 41 years. She graduated from Juneau-Douglas High
School in 1985 and was a member of the All-State Girls' High School basketball
team her junior and senior years.
Shelly was fascinated with the outdoors and its wildlife resources throughout her
life. She received a B.S. in Biological Sciences from the University of Alaska,
Fairbanks (UAF) and a M.S. in Wildlife Resources from the University of Idaho.
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Her M.S. research involved the study of marine resources in the diet of the
Alexander Archipelago wolf using stable isotope analysis. She spent one summer
working under Dr. David Mech in Northern Minnesota on wolf and deer
population dynamics, and three years with the U.S. Forest Service in Juneau,
working on habitat assessment projects for ungulates, sea birds, and marine
mammals. Shelly developed long-lasting relationships with many ADF&G
biologists while working on a variety of research projects in Juneau, Anchorage,
and Fairbanks. In 2001 she became the Assistant Area Wildlife Biologist in
McGrath. She was instrumental in the successful undertaking of field operations
during the McGrath predator control project, assisting with bear, wolf, and moose
calf captures and necropsies, and data management and analyses. She returned to
Fairbanks in January, 2004 to begin a Ph.D. project through UAF, measuring
large-scale dynamics of moose nutrition across Interior and Southwest Alaska.
While battling cancer, Shelly continued to work on her doctorate degree and also
earned her pilot's license. She purchased a plane, flew cross-country flights from
Fairbanks to McGrath and Anchorage, and enjoyed a solo fly-in caribou hunt.
During her time in Minnesota, she began taking dressage lessons and was an
increasingly proficient rider. Throughout her life, Shelly maintained her love for
the outdoors and Alaska. Her positive, self-confident nature was an inspiration to
her friends and colleagues.
Shelly is survived by her parents, Lynn and Bill Szepanski of Anoka, Minnesota;
her sister and brother-in-law, Jennifer and Steve Mendive of Palmer;
grandmother, Lorraine Waller of Minnesota; and her good friends, Kalin Kellie,
Heather Wilson, and Caroline Brown of Alaska.
Shelly's cremains will be spread at various Alaska locations, according to her
wishes. For more about Shelly and her inspiring life, please visit
http://shellyszepanski.blogspot.com/.
It’s often said that we, in the natural resources profession, are a family. We believe
this to be true. As we unite in grieving the loss of our close friend and “family
member”, we respectfully ask that we also unite in celebrating the love of life and
the many contributions Shelly made to many of us, personally, as well as to the
natural resources we all care so passionately about. Let’s ensure Shelly’s life
remains a legacy for all of us to aspire to. —Kalin Kellie and Doug Larsen; Photo
courtesy of Kalin Kellie
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Albert W. “Al” Franzmann
Alaska and the wildlife
profession lost a pioneer moose
research biologist on February
13, 2009 when Dr. Albert
Franzmann died at his winter
home in Green Valley, Arizona.
Al was director of the Alaska
Department of Fish and Game
Moose Research Center near
Soldotna, Alaska from 1972
until 1987. During this period
Al made a lasting and
impressive mark on moose
management in Alaska. His
work had a major influence on
moose management through
out North America. Al
published over 250 papers in
scientific journals, primarily on
moose physiology and
assessment of moose physical
condition, but he also published
his research results on predator-prey relationships, moose nutrition, animal
immobilization techniques, and moose population health. In 1989, he compiled
and edited the definitive book on moose. It was titled “Ecology and Management of
the North American Moose” and published by the Smithsonian Institute Press.
Al was born in Hamilton, Ohio in 1930. He attended Ohio State University and
received his Doctor of Veterinary Medicine in 1953. Following graduation, Al
served for two years as a captain in the United States Air Force Veterinary Corps.
Al practiced veterinary medicine in Ohio from 1956 to 1968 and then decided to
change careers. He enrolled in the graduate program at the University of Idaho
and earned his Ph.D. in Forest Science in 1971. His Ph.D. dissertation was on the
physiology of Rocky Mountain Big Horn Sheep.
In 1972, Al and his family moved to Soldotna, Alaska where Al began his illustrious
career as a moose research biologist at the Moose Research Center. He was also
appointed as an affiliate associate professor at the University of Alaska Fairbanks
and the Institute of Arctic Biology. Following his outstanding career with the
Department, Al pursued his long-time desire to work in international wildlife
management. He formed the International Wildlife Veterinarian Service, Inc. and
served as its director for the next decade. Al conducted wildlife research in 11
foreign countries as well as the United States. He did notable work in India,
Argentina, Indonesia, and Zimbabwe. Due to his tremendous knowledge about
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immobilization methods he was often asked to participate in projects to relocate
wildlife species.
Al was very active in professional activities throughout his career. He was a longtime member of The Wildlife Society, served on the council and Emeritus member
of the Wildlife Disease Association, was a founding President and council member
of the American Association of Wildlife Veterinarians, he helped organize the
American Association of Zoo Veterinarians and was selected by the I.U.C.N.
Species Survival Commission to their deer, bear and veterinary specialty groups.
Over his career Al was honored with numerous awards, some of the most
noteworthy were: In 1983, Al was recognized by his peers and awarded the
Distinguished Moose Biologist Award “in recognition for outstanding
contributions to the field of moose management. He received the Einarson Award
from the Northwest Section of the Wildlife Society “in recognition of long-standing
unselfish dedication and professionalism to wildlife resources. He was awarded the
first Honorary Diplomat by the American College of Zoological Medicine in 1990
“in recognition as a specialist with extensive experience who has provided
important service to and achieved eminence in the field of zoological medicine.” In
1992, The Wildlife Society awarded the Moose Research Center its Group
Achievement award for “outstanding achievements benefiting wildlife and
objectives of The Wildlife Society.” He was recognized as an outstanding Alumnus
at both Ohio State University and the University of Idaho.
Al was appointed to the Alaska Board of Game by Governor Walter Hickel in 1992
and he served on the Board until 1995. Al was active in many organizations that
promoted wildlife conservation He was a life member of Isaac Walton League, The
Nature Conservancy, The National Rifle Association, the National Wildlife
Federation, and the Alaska Outdoor Council. He served on the Board of Directors
of the Alaska Outdoor Council.
Al was a dedicated professional through out his distinguished career. He greatly
enjoyed his work and served as a mentor to many young biologists who went on to
productive careers in wildlife management. I will always remember sitting with Al
on the cabin porch at the Moose Research Center as we listened to the wolves howl
or watched the Arctic loons. Al would often remark that he could not believe we
were getting paid to do such fun things. I have lost a valued friend and the wildlife
profession has lost one of its giants.
Al is survived by Donna, his wife of 55 years, his son Karl, daughter Louise Billaud,
and 3 grandchildren. — Wayne Regelin; Photo courtesy of Chuck Schwartz
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CONFERENCE-AT-A-GLANCE
Tuesday, April 7: Wood Center (All events are on the 2nd floor)
7:00-8:00

REGISTRATION (Outside Ballroom)

8:15-10:00

PLENARY SESSION – EMERGING DISEASES AND CLIMATE CHANGE
IMPACTS ON ALASKAN WILDLIFE: Invited Presentations (Ballroom)

10:00-10:15

BREAK (Conference rooms E and F)

10:15-12:00

PLENARY SESSION – CONTINUED: Invited Presentations (Ballroom)

12:00-13:15

LUNCH (On your own)

13:15-15:05

INVASIVE PLANTS SESSION (Ballroom)

15:05-15:25

BREAK (Conference rooms E and F)

15:25-16:45

INVASIVE PLANTS SESSION – CONTINUED
(Ballroom)

16:45-17:00

BREAK (Conference rooms E and F)

17:00-19:00

POSTER SESSION AND SOCIAL (TBA)

Wednesday, April 8: Wood Center (All events are on the 2nd floor)
7:00-8:30

REGISTRATION (Outside Ballroom)

8:30-9:50

CONCURRENT SESSION 1: LARGE CARNIVORE MANAGEMENT
(Ballroom)

8:30-9:50

CONCURRENT SESSION 2: GENERAL SESSION
(Conference rooms C and D)

9:50-10:10

BREAK (Conference rooms E and F)

10:10-10:30

CONCURRENT SESSION 1 – CONTINUED

10:10-12:00

CONCURRENT SESSION 2 – CONTINUED

12:00-14:00

BUSINESS MEETING/LUNCH

14:10-15:10

SESSION 4: MOOSE MANAGEMENT (Ballroom)

15:10-15:30

BREAK (Conference rooms E and F)

15:30-16:30

SESSION 4 – CONTINUED (Ballroom)

18:30-22:00

BANQUET & KEYNOTE ADDRESS (Ballroom)
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CONFERENCE SCHEDULE
Tuesday, 7 April 2009 – Wood Center – 2nd Floor
7:00-8:00

REGISTRATION (Outside Ballroom)

PLENARY SESSION (Ballroom)
EMERGING DISEASES AND CLIMATE CHANGE IMPACTS ON ALASKAN
WILDLIFE
8:15-8:30

PLENARY INTRODUCTION
Kimberlee Beckmen

8:30-9:20

CLIMATE CHANGE AND PARASITISM IN ARCTIC AND
SUBARCTIC TERRESTRIAL MAMMALS
Susan Kutz, with Pat Curry, Nathan deBruyn, Julie Ducrocq, Mathieu
Dumond, Brett Elkin, Eric Hoberg, Stephane Lair, Karin Orsel,
Lydden Polley, Karin Seegers, Rene Spans, Luigi Torretti, and
Alasdair Veitch.

9:20-9:40

EFFECTS OF CLIMATE CHANGE ON ARCTIC MARINE
MAMMAL HEALTH
Kathy Burek, Frances M. D. Gulland, and Todd M. O’Hara

9:40-10:00

SERUM PREVELANCE AND DISTRIBUTION OF
RESPIRATORY DISEASE COMPLEX VIRUSES IN
ALASKAN CARIBOU AND MOOSE
Camilla Lieske and Kimberlee Beckmen

10:00-10:15

BREAK (Conference rooms E and F)

10:15-10:35

DOG LOUSE INFESTATION OF WOLVES IN INTERIOR
ALASKA
Craig Gardner, K. B. Beckmen, and Nathan Pamperin

10:35-10:55

MORBILLIVIRUS IN ARCTIC FOX AND POLAR BEAR
Cassandra Kirk, Kimberlee Beckmen, Kathy Burek, Erich Follmann,
and Todd O’Hara

10:55-11:15

BEAK DEFORMITIES IN RESIDENT ALASKAN BIRDS:
OVERVIEW AND CURRENT RESEARCH
Caroline Van Hemert, Colleen M. Handel, Todd M. O’Hara, and
Diane M. O’Brien

11:15-12:00

PATHOLOGICAL INVESTIGATIONS INTO THE DECLINE
OF NORTH SLOPE MUSKOXEN
Dr. Kimberlee Beckmen, Stephen Arthur, Josephine Afema, Jonna
Mazet, Kathy Burek, Patricia Del Vecchio, and Elizabeth Lenart
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12:00-13:15

LUNCH (On your own)

INVASIVE PLANTS SESSION (Ballroom)
13:15-13:45

INVASIVE PLANTS IN ALASKA: CURRENT STATUS AND
PREDICTIONS FOR THE FUTURE
Tricia L. Wurtz

13:45-14:25

NOXIOUS WEEDS AND THEIR IMPACT ON ELK
COUNTRY
Tom Toman

14:25-15:05

CHEATGRASS HAS BEEN REPORTED IN ALASKA – YOU
BETTER WATCH OUT!
Steven O. Link

15:05-15:25

BREAK (Conference rooms E and F)

15:25-16:05

IMPACTS OF REED CANARYGRASS, KNOTWEED,
LOOSESTRIFE, SPARTINA IN COASTAL ZONES AND
RIPARIAN AREAS: INCENTIVES FOR ADOPTING
ADEQUATE PREVENTION MEASURES
Shawna L. Bautista

16:05-16:25

MOOSE AS A VECTOR FOR NON-INDIGENOUS PLANT
SPECIES IN ALASKA
Steven S. Seedfeldt, William B. Collins, and Joseph Kuhl

16:25-16:45

PURPLE LOOSESTRIFE IN ALASKA: AN ACTION
FRAMEWORK FOR INVASION
Elizabeth M. Bella

16:30-17:00

BREAK

17:00-19:00

POSTER SESSION I (TBA)
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Wednesday, 8 April 2009 – Wood Center – 2nd Floor
7:00-8:30

REGISTRATION (Outside Ballroom)

CONCURRENT SESSION 1 ( Ballroom)
LARGE CARNIVORE MANAGEMENT
Chair: David K. Person
8:30-8:50

STABLE ISOTOPE ANALYSIS: A TOOL FOR
MANAGEMENT OF BEAR-HUMAN CONFLICTS
T.W. Bentzen, R.T. Shideler, and T.M. O’Hara

8:50-9:10

REPRODUCTION AND DEN SITE SELECTION BY WOLVES
IN A DISTURBED LANDSCAPE
David K. Person, and Amy L. Russell

9:10-9:30

MONITORING THE SPATIAL OCCURRENCE OF
WOLVERINES IN INTERIOR ALASKA
Craig Gardner, J.P. Lawler, and J.M. Ver Hoef

9:30-9:50

GRIZZLY BEAR FOOD HABITS IN NORTHERN ALASKA: A
COMPARISON OF TWO APPROACHES
Patricia E. Reynolds, Harry V. Reynolds, and Richard T. Shideler

9:50-10:10

BREAK (Conference rooms E and F)

10:10-10:30

CORRELATES OF MORTALITY IN AN EXPLOITED WOLF
POPULATION
David K. Person and Amy L. Russell

10:30-10:50

CONSIDERATION AND CURRENT STATUS OF ALASKA’S
“INTENSIVE MANAGEMENT” PROGRAMS
Patrick Valkenburg

10:50-11:10

INCORPORATING UNCERTAINTY OF ESTIMATES AND
RISK OF INCORRECT INFERENCE INTO A MANAGEMENT
DECISION FRAMEWORK
Thomas F. Paragi, and Brian D. Taras

11:10-12:00

CARIBOU AND PREDATORS ON THE ISLAND OF
NEWFOUNDLAND: WHAT’S HAPPENING IN THE FAR
EAST.
Shane Mahoney
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CONCURRENT SESSION 2 (Conference rooms C and D)
8:30-8:50

WILDLIFE NUTRITION: INTEGRATING ANIMAL
RESPONSES TO VARIABLE ENVIRONMENTS.
Perry S. Barboza

8:50-9:10

DNA-BASED ESTIMATES OF DEER DENSITY IN
SOUTHEAST ALASKA
Todd J. Brinkham, David K. Person, and Kris, J. Hundertmark

9:10 -9:30

CARIBOU HERD MIXING, HUNTER ACCESS, AND THEIR
EFFECTS ON CARIBOU CONSERVATION IN INTERIOR
ALASKA.
C. Tom Seaton

9:30-9:50

CONNECTING ALASKA LANDSCAPES INTO THE FUTURE:
CARIBOU CASE STUDY.
Thomas F. Paragi, Karen A. Murphy, Falk Huettmann, Nancy L.
Fresco, and John M. Morton

9:50-10:10

BREAK (Conference rooms C and D)

10:10-10:30

SOCIALITY, MATE CHOICE, AND TIMING OF MATING IN
AMERICAN BISON: EFFECTS OF LARGE MALES
Bowyer, R. Terry, Vernon C. Bleich, Xavier Manteca, Jericho C.
Whiting, and Kelley M. Stewart

10:30-10:50

DEMOGRAPHY OF SNOWSHOE HARES DURING A
POPULATION PEAK
Christine Lindemann, and Knut Kieland

10:50-11:10

A PANTROPIC STUDY OF RABIES VIRUS IN ARCTIC FOX
Lori A. Gildehaus, and Erich H. Follmann

11:10-11:30

FACTORS AFFECTING BROOD SURVIVAL FROM INITIAL
AND REPLACEMENT CLUTCHES OF DUNLIN (CALIDRIS
ALPINA) ON ALASKA’S NORTH SLOPE.
Brooke L. Hill, Christine M. Hunter, and Richard B. Lanktot

11:30-11:50

DISTRIBUTION OF TRICHODECTES CANIS WITHIN
ALASKA: AN INVASIVE ECTOPARASITE OF ALASKA
GRAY WOLVES
Theresa M. Woldstad, Kimberlee Beckmen, Craig Gardner, Kris
Hundertmark

12:00-14:00

BUSINESS MEETING/LUNCH (TBA)
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MOOSE MANAGEMENT (Ballroom)
Chair: Kalin Kellie
14:10-14:40

QUANTITATIVE EFFECTS OF PREDATION, NUTRITION,
AND HARVEST ON A HIGH DENSITY MOOSE
POPULATION
Rodney D. Boertje, Donald D. Young, Mark A. Keech, Kalin A. Kellie,
and Tom C. Seaton.

14:40-15:10

PRUDENT AND IMPRUDENT USE OF ANTERLESS
HARVESTS IN INTERIOR ALASKA
Donald D. Young, and Rodney D. Boertje

15:10-15:40

CAN WE MANAGE ALASKA MOOSE FOR HARVEST
YIELDS SIMILAR TO SCANDINAVIA?
Scott M. Brainerd, Gunnar Glöerson, and Thomas F. Paragi

15:40-16:00

BREAK (Conference rooms E and F)

16:00-16:30

USING RADIO-COLLAR SURVIVAL AND PRODUCTIVITY
DATA TO MODEL AN INCREASING WESTERN ALASKA
MOOSE POPULATION
Mark A. Keech, and Kalin A. Kellie

16:30-17:00

WHY DO MOOSE MIGRATE? TESTING PREDATION-RISK
AND NUTRITION-BASED HYPOTHESES IN A PARTIALLY
MIGRATORY POPULATION IN COASTAL ALASKA.
Kevin S. White, and Neil L. Barten

18:30-22:00

BANQUET

20:30-21:30

KEYNOTE ADDRESS: CONSERVATION IN THE 21ST
CENTURY: RELEVANCE AND CHALLENGE FOR THE
NORTH AMERICAN MODEL
Shane Mahoney
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PLENARY SESSION ABSTRACTS
CLIMATE CHANGE AND PARASITISM IN ARCTIC AND SUBARCTIC TERRESTRIAL MAMMALS
Susan Kutz1*, with Pat Curry1, Nathan deBruyn1, Julie Ducrocq2, Mathieu Dumond3, Brett Elkin4, Eric
Hoberg5, Stephane Lair2, Karin Orsel1, Lydden Polley6, Karin Seegers7, Rene Spans7, Luigi Torretti3, and
Alasdair Veitch4.
Faculty of Veterinary Medicine, U of Calgary, Alberta, Canada, skutz@ucalgary.ca; 2Centre québécois sur
la santé des animaux sauvages / Canadian Cooperative Wildlife Health Centre. Faculté de médecine
vétérinaire, Université de Montréal, St. Hyacinthe, Québec, Canada; 3Department of Environment,
Government of Nunavut, Kugluktuk, Nunavut, Canada; 4Environment and Natural Resources, Government
of the NWT, Canada; 5 US Department of Agriculture, Beltsville, Marlyand, USA; 6 Western College of
Veterinary Medicine, University of Saskatchewan, Saskatoon, Saskatchewan, Canada; 7 Faculty of Veterinary
Medicine, Utrecht University, Utrecht, Netherlands
1

The diversity and abundance of pathogens, as well as patterns of disease they cause, are particularly sensitive
to climatic conditions. In the Canadian North we are already observing changes in endemic host-parasite
interactions. Models based on empirical data demonstrate that, in the core of its distribution, the muskox
lungworm (Umingmakstrongylus pallikuukensis) can now develop to the infective stage in a single summer
whereas in the past it required two summers. Range expansion is also likely. Similarly, based on traditional
knowledge and anecdotal observations, the winter tick, Dermacentor albipictus, has expanded its range
northwards in the Northwest Territories and Besnoitia tarandi has recently emerged as a disease causing
agent in caribou eastern Canada. Of considerable concern under the current warming conditions is the
invasion of new hosts and parasites that previously could not establish. Accurate inventory of the parasite
fauna, together with knowledge of the host and geographic ranges and parasite lifecycles, is essential to
better inform us about one of the important drivers of wildlife population dynamics. Models based on
empirical data will allow us to develop scenarios on how host-parasite interactions may respond to
environmental perturbations and changes in community structure (ie. translocations/invasions). Ongoing
monitoring efforts will allow early detection of changes and refinement of questions. Armed with such
information we can better evaluate and implement mitigation measures. In the absence of this information
our efficacy at managing wildlife populations is challenged.
EFFECTS OF CLIMATE CHANGE ON ARCTIC MARINE MAMMAL HEALTH
Burek, Kathy,1 * Frances M. D. Gulland2, and Todd M. O’Hara.3
1

Alaska Veterinary Pathology Services, 23834 The Clearing Dr., Eagle River, AK 99577 USA,
avps.kbh@gmail.com ; 2The Marine Mammal Center, Marin Headlands, 1065 Ft. Cronkite, Sausalito, CA,
94965 USA; 3 Institute of Arctic Biology, P.O. Box 757000, University of Alaska Fairbanks, Fairbanks,
Alaska 99775-7000
The lack of integrated long-term data on health, diseases, and toxicant effects in arctic marine mammals
severely limits our ability to predict the effects of climate change on marine mammal health. The overall
health of an individual animal is the result of complex interactions among immune status, body condition,
pathogens and their pathogenicity, toxicant exposure and the various environmental conditions that interact
with these factors. Climate change could affect these interactions in several ways. There may be direct
effects of loss of the sea ice habitat, elevations of water and air temperature and increased occurrence of
severe weather. Some of the indirect effects of climate change on animal health will likely include
alterations in pathogen transmission due to a variety of factors, effects on body condition due to shifts in the
prey base / food web, changes in toxicant exposures, and factors associated with increased human habitation
in the Arctic (e.g. chemical and pathogen pollution in the run- off due to human and domestic animal wastes
and chemicals; increased ship traffic with the attendant increased risks of ship strike, oil spills, ballast
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pollution and possibly acoustic injury). The extent to which climate changes will impact marine mammal
health will also vary amongst species with some species more sensitive to these factors than others. Baseline
data on marine mammal health parameters along with matched data on the population and climate change
trends are needed to document these changes.
SERUM PREVALENCE AND DISTRIBUTION OF RESPIRATORY DISEASE COMPLEX VIRUSES IN
ALASKAN CARIBOU AND MOOSE
Lieske, Camilla1*, and Kimberlee Beckmen2
1

Wildlife Toxicology Laboratory, Wildlife Toxicology Laboratory, Institute of Arctic Biology, University of
Alaska Fairbanks 99775, ffcll1@uaf.edu ; 2Alaska Department of Fish and Game, Division of Wildlife
Conservation, 1300 College Road, Fairbanks, AK 99701
Bovine Respiratory Syncytial Virus (BRSV), Infectious Bovine Rhinotracheitis (IBR), and Parainfluenza-3
Virus (PI3) plus Bovine Viral Diarrhea (BVD), are considered to comprise the bovine respiratory disease
complex. In cattle, although these viruses have high morbidity, they are rarely fatal by themselves. Severe
clinical signs are primarily seen in young calves, although signs can be seen in cattle of all ages when
introduced to naïve herd. In general, these viruses can establish relatively mild viral infection of the lungs
(pneumonia or pneumonitis). More importantly, they damage the lungs and provide an opportunity for
bacterial infections to become established especially in the presence of lungworms. The bacterial infections
can then progress into more serious and potentially fatal pneumonia.
The goal of this study was to characterize the temporal and spatial distribution of the respiratory disease
complex viruses in free-ranging moose and caribou in Alaska using a serologic database of 3655 caribou
(collected between 1975 and 2007) and 2330 moose (collected between 1968 and 2007). In general, for
caribou there was an apparent increase in prevalence to all the respiratory disease complex related viruses in
recent years. The greatest increases in serum prevalence was seen the Northern Peninsula herd. This pattern
was not as evident in moose, but they have not been tested as extensively as the caribou. The cause of the
recent increase in respiratory complex viruses cannot be determined at this time. Additional samples from
herds and GMUs that have not been tested recently would be of benefit to help better characterize and
monitor these viral diseases.
DOG LOUSE INFESTATION OF WOLVES IN INTERIOR ALASKA
Gardner, C.,* K. B. Beckmen, and Nathan Pamperin1

1

Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, craig.gardner@alaska.gov

The dog louse was diagnosed in wolves in Interior Alaska (Unit 20A) in 2004. Past attempts to eliminate lice
from wolves on the Kenai Peninsula (1983) and Mat-Su Valley (1998) using ivermectin failed because not all
infected wolves were treated. Louse transmittal is through direct physical contact. Dispersal of infected
wolves from Southcentral Alaska was probably the source of infection for wolves in Unit 20A. Future
dispersal of infected animals will likely result in movement of the parasite to other parts of Interior Alaska.
Our objectives were to determine the extent of louse infestation and the rate of transmittal within and from
Unit 20A and attempt to develop a management technique that reduced infestation and transmittal rates.
During 2006-2009, we monitored 10-15 packs/year of the 20-23 packs in Unit 20A and 1-2 louse infested
packs in adjacent Unit 20C (control group). Infestation rates of the Unit 20A packs were 55% (2006), 29%
(2007), 7% (2008), and 0-6% (2009). We treated 5 packs (2006), 4 packs (2007), and 0 packs (2008) by
aerially dropping ivermectin injected bait at den and rendezvous sites of infected packs (up to 7 drops/pack).
We examined 1-3 wolves/radiocollared pack during the following October-April and none of the treated
packs had lice. We verified that 1 pack that was treated became re-infested 2 years later. The 2 untreated
packs in Unit 20C remained louse infested throughout the study. Louse transmission rates within and out of
Unit 20A appear to be relatively low, presumably due to current dispersal patterns.
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MORBILLIVIRUS IN ARCTIC FOX AND POLAR BEAR
Kirk, Cassandra M. *, Kimberlee Beckmen2, Kathy Burek3, Erich Follmann1, and Todd O’Hara1
1

Institute of Arctic Biology, University of Alaska Fairbanks, Fairbanks, AK 99775, ftcmk2@uaf.edu ;
Alaska Department of Fish & Game, Division of Wildlife Conservation, Fairbanks, AK 99701; 3Alaska
Veterinary Pathology Services, Eagle River, AK 99577.

2

In order to elucidate transmission pathways for morbillivirus among Alaskan arctic carnivores, morbillivirus
sequences derived from North Slope region arctic fox were compared to sequences available in GenBank.
To aid this assessment, antibody cross reactivity profiles were compared between arctic fox and polar bears.
During a rabies outbreak (1/07-5/07), 12 arctic fox carcasses submitted from the Alaskan North Slope region
to the Alaska Department of Fish and Game were tested for morbillivirus via RT-PCR. Phylogenetic
analyses of a cloned 390 base pair fragment of the phosphoprotein gene were performed. Surviving arctic
fox (N=11) were sampled approximately 3 months post-epidemic. Results of differential serum neutralization
(SN) were compared to that of polar bears sampled from northern Alaska in 2005-2006 (N=136). Three arctic
fox tested positive for morbillivirus with identical sequences. Sequence alignments revealed the arctic fox
isolate differed from strains derived from two American dogs (Missouri) by only 1 nucleotide transition. Fox
sequences also displayed high homology (2 nucleotide differences) with five others derived from Siberian
seals infected with CDV in Lake Baikal, Russia (1988-1992) and 1 sequence derived from an Alaskan dog
(2003). The 2 Missouri strains were genetically distinct from viruses previously detected in the continental
United States and most closely related to Siberian seal isolates. Phocine distemper virus antibodies were
detected in 90.1% (10/11), dolphin morbillivirus in 72.7% (8/11), CDV in 54.6% (6/11), and porpoise
morbillivirus in 36.4% (4/11) of foxes tested. These results contrast those found for polar bears where
prevalences were 24.3%, 4.4%, 50%, and 4.4% respectively. In polar bears, each animal positive for any of
the other 3 viral antibodies demonstrated higher titer to CDV. Although morbillivirus in arctic fox appears
canine at the genetic (phosphoprotein) level, it cannot be distinguished from marine varieties using serology.
Viral RNA has not been successfully isolated from polar bears to date; however, serology suggests
morbillivirus circulating among polar bears is distinct from that which infected compatric arctic foxes in
2007. Until sequences from other northern Alaskan carnivores (e.g. ice seals, polar and brown bears) are
examined, the epidemiology of morbillivirus(es) circulating among these populations will remain unclear.

BEAK DEFORMITIES IN RESIDENT ALASKAN BIRDS: OVERVIEW AND CURRENT RESEARCH
Van Hemert, Caroline*1,2, Colleen M. Handel2, Todd M. O’Hara1, and Diane M. O’Brien1
1

University of Alaska Fairbanks, Biology & Wildlife Department, PO Box 75700, Fairbanks, Alaska 99775,
cvanhemert@usgs.gov; 2 USGS Alaska Science Center, 4210 University Drive, Anchorage, AK 99508,

Beginning in the late 1990s, reports from biologists and the public generated attention regarding an
increasing number of beak abnormalities among Black-capped Chickadees (Poecile atricapillus) in southcentral Alaska. In afflicted birds, the keratin layer of the beak becomes overgrown, resulting in noticeably
elongated and crossed presentation, sometimes accompanied by abnormal skin and feathers.
Morphologically similar deformities have also been observed in other, primarily resident, bird species
throughout the state. A disproportionately high number of deformities in Alaska and the Pacific Northwest
indicate that the factors leading to the deformities are unique to this region. Recent field studies have
documented high rates of beak deformities in Northwestern Crows (Corvus caurinus). Occurrence of
deformities in ecologically dissimilar species suggests that causes of this epidemic occur across a broad
environmental gradient, affecting both terrestrial and coastal systems. Despite extensive research on
potential factors leading to deformities, including genetic abnormalities and exposure to environmental
contaminants, the cause of this widespread problem remains unknown. Our current research addresses the
pathology of the condition using histology and assessment of structural and chemical changes in keratin
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tissues. We are also testing for an association between deformities and human food sources using remote
sampling and stable isotope analysis. An ongoing captive study of normal and deformed chickadees has
documented accelerated keratin growth rates in deformed birds. Elevated mortality rates and occurrence of
skin lesions in deformed birds relative to normal birds also point to other underlying physiological problems
associated with gross deformities. An overview of the problem, preliminary results from current research,
and need for additional study will be discussed.
PATHOLOGICAL INVESTIGATIONS INTO THE DECLINE OF NORTH SLOPE MUSKOXEN
Beckmen, Kimberlee B.1*, Stephen Arthur1, Josephine Afema2, Jonna Mazet2, Kathy Burek3, Patricia Del
Vecchio1, and Elizabeth Lenart1
1

Alaska Department of Fish & Game, Division of Wildlife Conservation, Fairbanks, AK 99701
kimberlee.beckmen@alaska.gov; 2Wildlife Health Center, School of Veterinary Medicine, University of
California, Davis, CA 95616; 3Alaska Veterinary Pathology Services, Eagle River, AK 99577

During 1969-70, 64 muskoxen were reintroduced to areas within and bordering the Arctic National Wildlife
Refuge in northeastern Alaska, after an absence of almost 100 years. This isolated population expanded to
~800 by 1995, then began declining. By 2006, no resident muskoxen remained in the Refuge, and only ~200
remained on the eastern North Slope of Alaska. We studied movements, survival, and reproductive success
of radiocollared muskox cows in this population during 2007-2008 to assess the relative importance of
predation, nutrition, disease, and parasites as potential causes of the population decline. Birth rates ranged
from 51% in 2007 to 84% during 2008. However, recruitment was offset by adult mortality, and the
population remained stable. Predation, primarily by grizzly bears, was the most common proximate mortality
factor, but deaths due to starvation, disease, and accidents also were observed. Pathological investigations
suggest that these muskoxen have significant exposure to pathogens and parasites, and exhibit perturbations
of essential trace elements. Infectious pathogens identified included Chlamydiophila sp., Pasteurella
trehalosi, Arcanobacterium pyogenes and contagious ecthyma. Low copper and selenium levels in tissues
and lesions consistent with copper deficiency were detected. Retrospective and prospective serology
identified antibodies to additional infectious diseases that were not present in this population before the
decline, including: Brucella suis serovar 4, leptospirosis, and infectious bovine rhinotracheitis. ELISA and
PCR on vaginal and conjunctival swabs and IHC on joint cartilage indicated the presence of Chlamydiophila
in up to 45% of adult female muskoxen, compared to rates of 29% seropositive, 100% PCR-negative for
females of similar age/reproductive class in a healthy, increasing population in western Alaska. The Eastern
North Slope muskox population demonstrates multiple perturbations of essential elements, higher prevalence
and diversity of parasites, and greater exposure to pathogens in comparison to other populations of Alaskan
muskoxen. We hypothesize that the observed population decline is the result of interactions among
nutritional limitations, disease, and predation; however, additional work is needed to elucidate the
contributions of these factors.

INVASIVE PLANTS SESSION ABSTRACTS
INVASIVE PLANTS IN ALASKA: CURRENT STATUS AND PREDICTIONS FOR THE FUTURE
Wurtz, Tricia L. USDA Forest Service, Forest Health Protection, Invasive Plant Program Manager,
3700 Airport Way, Fairbanks, AK, 99709; twurtz@fs.fed.us
In recent years, biologists, ecologists and land managers have become acutely aware of the global threats
caused by invasive species. Many ecosystems in other states have been severely degraded due to the
establishment and spread of invasive plants. Alaska is the only state that does not yet have significant
problems with invasive plants, yet more aggressive invaders are turning up here each year, including purple
loosestrife, Japanese knotweed, cheatgrass, spotted knapweed, garlic mustard, Canada thistle, orange
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hawkweed, white sweetclover, and birdvetch. Some of these species are spreading rapidly. If allowed to
become wide-spread, invasive plants can cause gradual and irreversible degradation of entire ecosystems.
This presentation will review the definition of ‘invasive’ and the means by which invasive plants are being
introduced to Alaska. The known distributions of selected invasive plants in Alaska will be described. The
functions of the multi-agency Alaska Committee for Noxious and Invasive Plant Management (CNIPM) will
be reviewed, along with its programs and activities, including the Alaska Exotic Plant InFormation
Clearinghouse, the Invasiveness Ranking Project, and the Early Detection, Rapid Response system developed
in 2008 by the Alaska Association of Conservation Districts. Alaskan wildlife professionals can play a
critical role in protecting Alaskan ecosystems from the threats of invasive plants. By educating ourselves
about the species to watch for, and learning about the systems in place to document and eliminate new
invasive plant populations, we can prevent these species from permanently altering intact Alaskan
ecosystems.
NOXIOUS WEEDS AND THEIR IMPACT ON ELK COUNTRY
Toman, Tom
Rocky Mountain Elk Foundation, Director of Conservation. 5705 Grant Creek Road, Missoula, MT 59808,
tom@rmef.org
Invasive plants/noxious weeds have infested many of the native ranges and forest communities throughout
the western United States in the last 100 years. Most invasive plants were brought into this country in the
form of contaminated seed mixes for livestock forage crops. Many others were intentionally introduced for
forage crops to improve rangeland for livestock or ornamental purposes. Invasive plants typically
outcompete native plants for water and soil nutrients. The natural controls from their ecosystem of origin do
not exist in the western United States, and that has allowed them to dominate many locations. Weed
monocultures reduce biodiversity, can increase wind and water erosion and may decrease grazing capacity by
up to 75%. The loss of native plants on some elk winter ranges, transition ranges and summer ranges has
been devastating. While elk are very adaptable to changing range conditions and can easily move to other
areas, the number of suitable sites is being greatly reduced by development and land use changes. The long
term ecological ramifications on the historic winter ranges are just now becoming apparent. With the
capacity to change structure, organization and function of ecological systems, noxious weeds can render a
site incapable of supporting native plant species in the future.
CHEATGRASS HAS BEEN REPORTED IN ALASKA – YOU BETTER WATCH OUT!
Link, Steven O.* Washington State University Extension, 2710 University Drive, Richland, WA, 99354,
slink@tricity.wsu.edu
Please work hard to keep cheatgrass out of Alaska. It has been and continues to be a devastating invasive
species in the lower 48 states. I will discuss what the plant looks like, how it is spread, its effects on native
plant species, fire, consequences for wildlife, possible consequences for Alaska, and finally how to manage it
to reduce its presence. I will encourage you to learn what this plant is and spread the word around the state.
As long as populations are low and there are very many eyes to find it there is a chance that Alaska could
keep ahead of this ecological devil. Cheatgrass is an annual or winter annual. It is originally from the
Mediterranean region and Eurasia and has spread throughout the world in suitable habitats. It has been found
in Greenland and northern Scandinavia as well as in Alaska. Cheatgrass displaces native vegetation. It
increases the frequency and timing of wildfires. Cheatgrass is spread by wind, attachment to animal fur or
human clothing. It spreads along transportation corridors such as highways and railroads. It also
contaminates grain seed, hay, straw, and soil. The sharp spikelets and rough awns damage the mouth and
eyes of native wildlife species. It leads to reductions in wildlife not only because of its awns, but because it
forms monocultures wiping out suitable native plant habitat. It can be managed by mechanical means,
prescribe fire, reintroducing competitive bunchgrasses, biological control, and chemistry.
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IMPACTS OF REED CANARYGRASS, KNOTWEED, LOOSESTRIFE, SPARTINA IN COASTAL
ZONES AND RIPARIAN AREAS: INCENTIVES FOR ADOPTING ADEQUATE PREVENTION
MEASURES
Bautista, Shawna L.
USDA Forest Service, Pacific Northwest Region, Invasive Plant & Pesticide Use Coordinator, PO Box 3623,
Portland, OR 97208 (503) 808-2697,
sbautista@fs.fed.us
Invasive plants in coastal, riparian and wetland areas are having serious adverse effects to wildlife, wildlife
habitat and native plants. In Oregon and Washington, reed canarygrass and its cultivars replace native
wetland plants, form monocultures and alter the vegetation structure that Oregon spotted frogs need to
deposit their eggs. Similarly, the structure of purple loosestrife differs enough from native wetland
vegetation to eliminate nesting habitat for numerous native birds. Spartina species colonize open mud flats
needed for foraging by migratory shorebirds, reduce oyster fisheries, reduce coastal access and change
drainage patterns in tidal areas. The knotweeds (Japanese, Giant, Bohemian) reduce recruitment of trees,
which potentially reduces sources for large woody debris. They also radically alter the season of nitrogen
input into streams, potentially affecting the food web for numerous salmon species. Once these species
become established, wildlife, wind and water, as well as human activity, are very efficient vectors for spread
and long term control becomes extremely difficult. In the absence of effective measures that prevent the
establishment of these invasive plant populations, the result is a permanent loss of wildlife habitat in most
cases. Fortunately, prevention measures can be very effective, with minimal cost, and result in long term
maintenance of native wildlife habitat. Specific prevention measures will be discussed.
MOOSE AS A VECTOR FOR NON-INDIGENOUS PLANT SPECIES IN ALASKA
Seefeldt, Steven S.,1 William B. Collins2, and Joseph Kuhl3
1

USDA Agricultural Research Service, Subarctic Agricultural Research Unit, Room 355 O’Neill Building,
University of Alaska Fairbanks, Fairbanks, AK 99775 (907) 474-1898, Steven.Seefeldt@ars.usda.gov;
2
Alaska Department of Fish and Game, Division of Wildlife Conservation, 1800 Glenn Hwy., Suite 4,
Palmer, AK 99645-6736; 3 Department of Plant, Soil, and Entomological Sciences, University of Idaho,
Moscow, ID 83844
Animals can be effective seed dispersers. The spread of several non-indigenous plant species (NIS) has been
abetted when native animals have ingested seed in North America. White sweetclover and narrowleaf
hawksbeard are rapidly spreading NIS in Alaska. White sweetclover, a nitrogen fixing plant, has the
potential to alter ecosystem function. Moose have been observed eating white sweetclover when mature seed
are on the plant and narrowleaf hawksbeard seedlings have been observed growing in collections of moose
pellets. A study was conducted using four confined moose at the University of Alaska Fairbanks Matanuska
Experiment Station in Palmer to determine whether seeds of white sweetclover and narrowleaf hawksbeard
will survive ingestion. Of 52,000 live seed of narrowleaf hawksbeard fed to the moose only 5 seedlings were
counted. Of the 22,000 live seed of white sweetclover over 3,000 seedlings were counted. Sseedlings of
lambquarters, chickweed and quackgrass were observed. These other species were available to the moose in
their pasture before the study began. Most white sweetclover seedlings were found 2 and 3 days after
ingestion, with only a few coming after 5 days. White sweetclover seedlings were observed in fecal material
collected 11 days after ingestion. Although, over 85% of white sweetclover seed eaten by moose was
destroyed during mastication and digestion, the remaining 15% will be spread to new locations. Moose
transport of narrowleaf hawksbeard seed is not considered a concern, but moose have the potential to spread
white sweetclover to new locations, which has implications for management of this NIS.
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PURPLE LOOSESTRIFE IN ALASKA: AN ACTION FRAMEWORK FOR INVASION
Bella, Elizabeth M.1*, and Megan L. Boldenow2
1
2

HDR Alaska Inc., 2525 C Street, Anchorage, AK 95616; elizabeth.bella@hdrinc.com;
HDR Alaska Inc., 714 4th Avenue, Suite 302A, Fairbanks, AK 99701

Purple loosestrife is a significant threat to the health of Alaska ecosystems, particularly wetlands, riparian
areas, and coastal zones. Infestations can negatively affect fish and wildlife populations in, especially salmon
and waterfowl. If left untreated, purple loosestrife has the potential to spread to thousands of hectares across
the state, causing irreversible damage to critically productive areas. We discuss the key findings from two
recent projects to outline an action framework for preventing potential infestations in Alaska. We analyze
three years of distribution data for individual plant occurrence data in the only known state population in
Anchorage to determine whether current manual control methods are effective. We investigate the history of
invasions in North America, as well as species life history, to determine the best control options for the local
infestation. We use predictive bioclimatic habitat modeling to map current climate potential range, as well as
future climate potential range in 2020, 2050, and 2080, to quantify the area across the state at risk of
invasion. Our main finding is that eradication of current populations, future prevention, and an early
detection-rapid response (EDRR) system, are key elements to keeping purple loosestrife from establishing in
other locations or spreading further in its current location. We discuss our recommended public education
framework strategy to effectively spread the message of the potentially devastating effects of purple
loosestrife infestation in Alaska to the public and other stakeholders.

ORAL PRESENTATION ABSTRACTS
WILDLIFE NUTRITION: INTEGRATING ANIMAL RESPONSES TO VARIABLE ENVIRONMENTS
Barboza, Perry S.
Department of Biology and Wildlife, Institute of Arctic Biology, University of Alaska Fairbanks, PO Box
757000, Fairbanks AK 99775 ffpsb@uaf.edu
Environmental changes affect the supply of energy and nutrients by altering the availability of food and
water for animals. Wildlife can adjust to changes in food supply by altering foraging behavior, digestion and
metabolism. For example, waterfowl such as black duck, scaup, wigeon and shovellers can increase daily
food intake by a factor of 2-3 to compensate for days when feeding is interrupted. Environmental changes
also affect the demands for survival and production. Black brant that winter in Alaska use more energy for
thermoregulation than those birds that winter in Mexico. Consequently, brant in Alaska do not regain body
mass in late winter when birds in Mexico fatten for spring migration. Animals can adjust to increasing
demands by using body stores, minimizing metabolic losses, and by altering their commitments to growth or
reproduction. Caribou and reindeer produce calves of similar body mass but caribou calve one month later
than reindeer. Caribou use less body protein and more dietary protein for their calves than reindeer because
caribou increase food intake during late pregnancy. Wildlife may tolerate variable patterns of food supply
and metabolic demand but the range of tolerance may vary with sex, age, genetics and body condition
(phenotype). Consequently, populations may vary in their sensitivity to environmental change. Monitoring
programs that combine measures of populations (e.g., census, demographic change, distribution) with those
of individual performance (e.g., body condition, movement) have the potential to evaluate the range of
tolerance and the proximity of a population to critical thresholds of environmental stress.
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STABLE ISOTOPE ANALYSIS: A TOOL FOR MANAGEMENT OF BEAR-HUMAN CONFLICTS
Bentzen, T.W.1, R.T. Shideler2* and T. M. O’Hara3
1

Alaska Department of Fish & Game, Tok, AK 99780 ; 2 Alaska Department of Fish & Game, Fairbanks, AK
99701, dick.shideler@alaska.gov; 3 Institute of Arctic Biology, University of Alaska, Fairbanks, AK 99775

We analyzed C and N stable isotopes in 51 hair samples collected between 1991 and 2006 from 30 grizzly
bears (Ursus arctos) and a variety of food items from the North Slope oilfield region of Alaska’s Arctic
Coastal Plain. 15N varied by >4‰, indicating a trophically diverse diet. Both 15N and 13C decreased over
time, possibly due to the decreasing availability of anthropogenic foods during the study. We found
significant differences between bears suspected to consume natural foods only (NF bears), and bears on a
predominantly anthropogenic diet (food-conditioned or FC bears). For 18 FC and 25 NF samples mean 13C
values were -20.8‰ (0.3 SE) and -23.3‰ (0.14 SE) and mean 15N values were 6.3‰ (0.26 SE) and 4.8‰
(0.12 SE), respectively. We confirmed that 5 putative NF bears whose home ranges overlapped the oilfields
were very likely NF bears. We also identified years in which FC bears likely reverted to a NF diet. Managers
often must decide if a bear involved in a human conflict would be a suitable candidate for nonlethal treatment
(e.g., aversive conditioning). Stable isotope analysis could be a useful tool in determining a bear’s prior
history of anthropogenic food use to assist in assessing the likelihood of success from such an approach.
Although we focused on hair, which integrates diet over a period of months, analysis of scat, whole blood, or
serum could detect feeding patterns over a shorter time scale.
QUANTITATIVE EFFECTS OF PREDATION, NUTRITION, AND HARVEST ON A HIGH-DENSITY
MOOSE POPULATION
Boertje, Rodney D.*, Donald D. Young, Mark A. Keech, Kalin A. Kellie, and C. Tom Seaton.
Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701-1599,
rod.boertje@alaska.gov
We studied age-specific moose mortality and birth rates using radiotelemetry during an 8-year period (19962004) when a high-density moose population was increasing. Nutritional status, as indicated by reproductive
success, was the lowest measured among wild, non-insular moose in Alaska and Canada. Using an average
derived population size and composition immediately post-calving (but prior to any calf deaths), we
estimated wolves annually killed 10% of the population, bears 9%, hunters 5%, malnutrition/ disease 1%, and
other factors 3%. Without additional data, predation appeared to be the major factor affecting the moose
population. Results of manipulating wolves indicated wolves were killing calves that otherwise would
survive. To quantify how low moose reproduction impacted population dynamics, we substituted high birth
rates into our population model. These high birth rates were from an adjacent low-density moose population
and were similar to rates measured earlier in our study area when moose were at low density. Results
indicated 3,614 more calves would be born if nutritional status had remained high. For comparative purposes,
predators killed 3,375 moose annually. We concluded that food limitation and predation similarly affected
our high-density moose population. Other factors had relatively minor effects on population dynamics. We
used our results to convince regulatory bodies to increase harvests of female moose. These harvests
successfully decreased moose populations in our study area and an adjacent area, where moose also had low
birth rates. These are the first examples in Interior Alaska where increasing moose populations were
approaching food-limited levels and harvests reduced population size.
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SOCIALITY, MATE CHOICE, AND TIMING OF MATING IN AMERICAN BISON: EFFECTS OF
LARGE MALES
Bowyer, R. Terry*1, Vernon C. Bleich2, Xavier Manteca3, Jericho C. Whiting4, and Kelley M. Stewart5
1

Department of Biological Sciences, Idaho State University, Pocatello, ID 83202, USA, bowyterr@isu.edu;
Eastern Sierra Center for Applied Population Ecology 11537 36X Street Southwest, Dickinson, ND, 58601,
USA; 3School of Veterinary Science, Autonomous University of Barcelona, Barcelona, Spain; 4Stoller, Inc.,
120 Technology Drive, Idaho Falls, ID 83402, USA; 5Natural Resources and Environmental Science,
University of Nevada Reno, 1000 Valley Rd, MS 186, Reno, NV 89503, USA
2

We studied group size, composition, and mating activities in American bison (Bison bison) during rut on the
Delta Junction Bison Range in interior Alaska, USA, in 1996 and 1997. Our purpose was to determine
effects of large males (≥5 yrs old) on mating and associated activities. Groups with large males were larger
than those containing smaller males. Most groups of bison were mixed-sex (90%), but large males occurred
in only one-half of all groups. Moreover, females in groups with large males were more likely to copulate
than those in groups with smaller males, indicating a female preference for large males. Nevertheless, our
results are consistent with large males seeking out adult females for mating rather than vice versa. Mating
peaked in mid-August during both study years and was highly synchronous. Scent marking was coincident
with mating, an outcome consistent with a hypothesis of such behavior triggering ovulation. Scent marking
by large male bison occurred in both male-male and male-female contexts, but was associated most often
with sexual activities. No difference in group size occurred with changes in weather or among vegetation
types occupied by bison. Groups of bison, however, were larger with increasing distance from the forest
edge, which likely was a response to predation risk in this predator-rich environment.
CAN WE MANAGE ALASKA MOOSE FOR HARVEST YIELDS SIMILAR TO SCANDINAVIA?
Brainerd, Scott M. 1, 2*, Gunnar Glöersen3 and Thomas F. Paragi1
1

Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701,
scott.brainerd@alaska.gov; 2Norwegian Institute for Nature Research, NO-7085 Trondheim, Norway; 3
Swedish Association for Hunting and Wildlife Management, Box 65, SE-660 60 Molkom, Sweden

During the 2007 hunting season, Swedish and Norwegian hunters harvested 116,631 moose (0.6 / mi2) or
~33% of the pre-hunt population. It is tempting to conclude that by imitating conditions in Scandinavia,
Alaskan managers could achieve similar results. However, conditions unique to Scandinavia generally
preclude adapting this model to Alaskan situations. High Scandinavian moose density comes from higher net
productivity (climate and soil) coupled with intensive forestry practices (high forage availability) and the
historic absence of significant populations of moose predators (wolves and brown bears). Hunters are
organized in teams that enjoy exclusive hunting territories locally. Hunter coverage of moose habitat is
virtually 100% due to relatively even hunter distribution and good access afforded by an extensive network
of primary and forest roads. Local and regional moose boards annually use biological data collected by
hunters and managers to set harvest quotas by sex and age. Strong economic incentives and regulatory
mechanisms motivate hunters to expend the effort necessary to fill 80-90% of harvest quotas. Calves and
yearlings compose ~60% of the total harvest, and females compose ~40% of adult harvest. Recently,
recovering large carnivore populations have begun to pose challenges for managers, particularly in Sweden.
In contrast, Alaska has generally lower habitat productivity, more severe climate, and much higher predation
levels with lesser and uneven hunter access. The Alaskan moose harvest (avg. 2002-06 = 7055 / yr) is much
lower in even the most intensively managed areas (Unit 20A: 0.2 / mi2) with a sustainable harvest rate of 6%.
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DNA-BASED ESTIMATES OF DEER DENSITY IN SOUTHEAST ALASKA
Brinkman, Todd J.1*, David K. Person2, and Kris J. Hundertmark3
1

Institute of Arctic Biology and Dept. of Biology and Wildlife, University of Alaska Fairbanks, 99775,
todd.brinkman@uaf.edu; 2Alaska Department of Fish and Game Division of Wildlife, Ketchikan, AK;
3
Institute of Arctic Biology and Dept. of Biology and Wildlife, University of Alaska Fairbanks, 99775
Effectively monitoring Sitka black-tailed deer (Odocoileus hemionus sitkensis) has been challenging for
wildlife managers in southeast Alaska because of the absence of tools to assess population size and trends of
deer. Our goal was to develop a new protocol to estimate and monitor deer densities in southeast Alaska.
Because traditional survey methods (e.g., aerial surveys) depending on direct observation are not possible in
the temperate rainforest environment of southeast Alaska, we tested the performance and feasibility of a noninvasive genetic technique that utilized DNA on deer fecal pellets. During spring 2006-2008, we
implemented a sampling strategy in three watersheds on Prince of Wales Island, AK, that allowed researchers
to repeatedly survey the same transects and collect fecal pellets from freshly deposited groups. We extracted
DNA from each pellet sample and used microsatellite markers to identify individual deer. With unique
genotypes and multiple “recaptures” of the same individual deer on subsequent sampling occasions, we used
mark and recapture statistics to estimate number of deer on each transect. We determined sample area size
using home range data from radiocollared deer. Combining watersheds and years, mean density of deer was
estimated at 10 deer/km2. Our results showed a steady decline in deer numbers over the 3-year study (40%),
which we attributed to consecutive harsh winters.
MONITORING THE SPATIAL OCCURRENCE OF WOLVERINES IN INTERIOR ALASKA
Gardner, C.1*, J. P. Lawler2, and J. M. Ver Hoef3
1

Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701,
craig.gardner@alaska.gov; 2National Park Service, 4175 Geist Road, Fairbanks, AK 99709; 3Ver Hoef
Statistical Consulting, 3767 Studio Road, Fairbanks, AK 99709
We used aerial track surveys and occurrence probability modeling to delineate wolverine distribution in
180,000 km2 of central and eastern Interior Alaska. Factors that affected occurrence in this model were the
number of transects flown, survey date, occurrence in neighboring samples, elevation, and amount of human
development. We investigated other covariates, such as caribou and moose abundance, which were not
significant for this study. The estimated wolverine distribution was mostly contiguous with notable absences
in the vicinity of Fairbanks and Central. We found ambiguous results in the Minchumina Flats and around
Delta due to inadequate sampling and in one small area south of Central that was sampled multiple times. We
discuss how these baseline data compare with historic harvest data and how they can be used by managers to
detect changes in wolverine distribution in focal areas. We used the model to: a) simulate results estimating
the sampling effort needed to obtain strong evidence of occurrence or absence in areas that currently have
ambiguous results and b) test the sensitivity of the technique to detect wolverine distribution retraction in 3
ecologically diverse areas, and c) estimate costs to conduct the survey in specific areas.
A PANTROPIC STUDY OF RABIES VIRUS IN ARCTIC FOX
Gildehaus, Lori A. * 1 and Erich H. Follmann2
1

Department of Biology and Wildlife, 2Institute of Arctic Biology, University of Alaska Fairbanks, Fairbanks,
AK, 99775, fslag3@uaf.edu
Rabies is endemic in arctic fox, Alopex lagopus, in Alaska. The occurrence of rabies is cyclic in northern
Alaska with outbreaks occurring every 3-4 years. These outbreaks occur in the winter when foxes move
about in search of food and have opportunities for close contact around major food sources, such as animal
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carcasses and landfills. Unlike warm climates in which the virus is degraded by heat, cold temperatures
presumably preserve the virus in infected animal carcasses. Scavenging by fox of fox carcasses, as well as
other animal carcasses, is very common in the winter as evidenced by the remains of radio-collared animals
that died and were retrieved. We hypothesize that scavenging foxes can acquire rabies by feeding on
infected carcasses (i.e. soft tissues), which would result in the propagation of the virus and spread of the
disease in a fox population. Until now, studies have been lacking to support this hypothesis. Fourteen arctic
foxes that tested positive for rabies virus in brain tissue using direct fluorescent antibody analysis are the
source of the 13 different tissues being analyzed. Both a direct rapid immunohistochemistry test (DRIT) and
a fluorescent antibody test (FAT) are currently being used to screen for rabies virus in these various tissues,
with the FAT identifying the rabies virus in many more tissues than the DRIT . The results will provide
valuable insight into the epizootiology of rabies in arctic and subarctic regions.
FACTORS AFFECTING BROOD SURVIVAL FROM INITIAL AND REPLACEMENT CLUTCHES OF
DUNLIN (CALIDRIS ALPINA) ON ALASKA’S NORTH SLOPE
Hill, Brooke L.1*, Christine M. Hunter2, and Richard B. Lanctot3
1,2

Department of Biology and Wildlife, University of Alaska – Fairbanks, PO Box 756100, Fairbanks, AK
99775, b.hill@uaf.edu; 3Migratory Bird Management, U.S. Fish and Wildlife Service, 1011 E. Tudor Rd.
MS 201, Anchorage, AK 99503.
The U.S. Shorebird Conservation Plan of 2004 lists the subspecies of Dunlin that breeds in Northern Alaska
(Calidris alpina arcticola) as a species of high conservation concern. Arctic shorebird chick survival rates
are generally unknown, though needed to develop population models and thereby predict population trends.
Dunlin chicks, and shorebird chicks in general, are cryptically-colored, precocial, and highly mobile, thereby
making them difficult to track and impossible to locate upon death. Using tiny radio transmitters, we
monitored survival rates of Dunlin chicks by following individual broods wherein the adult male and two
chicks were equipped with transmitters. We investigated survival of chicks from initial (control) nests as
well as chicks from replacement nests that had been re-laid after a pair’s first nest was experimentally
removed. In 2008 we monitored 39 broods, including 20 from initial nests, and 13 and 6 from early and late
replacement nests, respectively. In addition, we monitored other variables, including weather, weight at
hatch, and insect, lemming, and predator abundances. Across all treatment groups, 26% of broods had at
least one chick survive to fledge. Forty-five percent of the initial broods appear to have fledged at least one
young, followed by 8% of the early replacement broods and 0% of late replacement broods. Causes of chick
mortality included poor environmental conditions, and avian and mammalian predators. We plan to continue
this study in 2009 to further investigate how the various factors interact to affect chick survival.
USING RADIO-COLLAR SURVIVAL AND PRODUCTIVITY DATA TO MODEL AN INCREASING
WESTERN ALASKA MOOSE POPULATION
Keech, Mark A.*, and Kalin A. Kellie
Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701-1599,
mark.keech@alaska.gov
We estimated annual moose birth rates and calf, yearling, and adult survival rates using radio telemetry in a
2,896 km2 area near McGrath, Alaska, from 2001 and 2008. Our study period coincided with 5 years (20032008) of active predator reductions in the area and rapid moose population growth. We estimated early
winter moose population size in the study area using Geospatial moose survey techniques and used
population surveys to validate models developed from telemetry-based birth and survival rates. Annual
population estimates derived from modeled birth and survival rates were similar to survey population
estimates. Thus, we used models to examine the relative importance of factors influencing the observed
population growth. Our modeling provided key population-level inFormation to managers. However, we
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caution that knowledge of geographical boundaries of the moose population was vital to developing
predictive models based upon population parameters.
DEMOGRAPHY OF SNOWSHOE HARES DURING A POPULATION PEAK
Lindemann, Christine and Knut Kielland*
Dept. of Biology and Wildlife, University of Alaska Fairbanks, Fairbanks AK 99775
ffkk@uaf.edu
We estimated abundance, recruitment and survival of snowshoe hares on 2 trapping grids (Riparian Shrub
and Black Spruce) on the Tanana River floodplain, near Fairbanks Alaska during winter 2008-2009 using a
combination of mark-recapture techniques and radio telemetry. Capture probabilities ranged from 20-60%.
Local population size exhibited large intra-annual variability as a consequence high reproductive rates and
high rates of mortality. The highest hare abundance in August (N = 103  11) was found on the Black Spruce
Grid, but both populations decreased roughly 3-fold by early winter (November). The proportion of juveniles
in the population decreased from 62% at the end of the recruitment period (August) to 39% by early winter
(November). Nearly all mortalities were ascribed to mammalian and avian predation. Average distance
between collaring locations and collar retrieval locations were 200m, and approximately 60% of the
mortalities were retrieved off the trapping grids. Survival was fairly constant through the winter with a finite
monthly survival rate at about 90%. As per mid-winter, hare survival on the Black Spruce grid (35%) was
greater than on the Riparian grid (17%), possibly due to the greater cover provided in the former habitat.
These data indicate that intra-annual population fluctuation of snowshoe hares may be nearly as great as
inter-annual variability through the 10-yr population cycle. The drastic over-winter population decline
reflects predation-caused mortality and this decline appears of to be of sufficient magnitude to impact the
functional response of major predators such as lynx and coyotes.
CONNECTING ALASKA LANDSCAPES INTO THE FUTURE: CARIBOU CASE STUDY
Paragi, Thomas F.1, Karen A. Murphy2, Falk Huettmann3, Nancy L. Fresco 4, and John M. Morton5
1

Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, tom.paragi@alaska.gov ;
U.S. Fish and Wildlife Service, 1011 East Tudor Road, Anchorage, AK 99503; 3EWHALE Lab, University
of Alaska, Fairbanks, AK 99775; 4 Scenarios Network for Alaska Planning, University of Alaska,
Fairbanks, AK 99775; 5U.S. Fish and Wildlife Service, P.O. Box 2139, Soldotna, AK 99669
2

Change in climate can modify landscape ecology for wildlife by affecting habitat suitability. We sought to
forecast future landscapes for caribou (Rangifer tarandus) in Alaska under different regionalized climate
change scenarios to identify potential conservation concerns, particularly for small or isolated herds. Seven
summer and 2 winter ranges for caribou herds in Alaska were paired with current modeled decadal (2000-09)
temperature and precipitation data using classification and regression trees (RandomForest). We considered 3
time steps over the next century (means of the decades ending in 2039, 2069, and 2099) and obtained
temperature and precipitation forecasts for June and December in each time step from a composite climate
model of the Intergovernmental Panel on Climate Change (2007). We then used RandomForest to calculate
caribou summer and winter ranges for each of the 3 time steps based on climate envelope. Dramatic changes
in forecasted area and configuration of caribou distribution resulted for both summer and winter ranges based
on geographic shifts in the climate envelope. We forecasted a 96% decline in summer ranges for the
northern herds by 2099 compared with a 69% proportional decline in area of the arctic biome. Summer
ranges of southern herds increased more than 4-fold coincident with a >2-fold increase in boreal transition
biome. Causal mechanisms related to direct climate effects on caribou fitness (e.g., disease or parasite load,
detrimental snow depth or forage icing) and indirect effects on vegetation distribution and disturbance regime
should be evaluated with respect to forecasted change in distribution of seasonal ranges.

26

INCORPORATING UNCERTAINTY OF ESTIMATES AND RISK OF INCORRECT INFERENCE INTO
A MANAGEMENT DECISION FRAMEWORK
Paragi, Thomas F., and Brian D. Taras
Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, tom.paragi@alaska.gov
Game biologists often attempt to prevent dramatic changes in sustainable harvest by applying management
treatments to increase or decrease populations toward a desired abundance. For wide-ranging species in
remote areas, population abundance estimates are often obtained once every 3-5 years using survey sampling
methods. Sampling the area believed to encompass the population results in incomplete inFormation about
that population or sampling error. Abundance estimates and their associated uncertainty are then compared
to an objective, and a decision regarding management treatments is made. An estimate with a ≥
90%confidence interval entirely above or below the objective allows for relatively unambiguous inference.
However, managing for relatively small fluctuations around an abundance objective often results in estimates
with confidence intervals that include the objective, thus increasing the risk of taking an incorrect action.
Infrequent surveys exacerbate the risk because consequences of management actions may not be detected for
a few years. We present a decision framework that relies on hypothesis testing. The choice of the null
hypothesis, alpha level, and power reflect an assessment of risks associated with incorrect decisions that may
result when relying on estimates of abundance. This approach may be a constructive way to engage
stakeholders to examine tradeoff in risks related to controversial resource management decisions prior to
performing surveys. As an example, we describe a framework for deciding whether or not to implement
predation control based on a prey population estimate.
REPRODUCTION AND DEN SITE SELECTION BY WOLVES IN A DISTURBED LANDSCAPE
Person, David K.* and Amy L. Russell
Alaska Department of Fish and Game, 2030 Sea Level Dr. #205, Ketchikan, AK 99901;
dave.person@alaska.gov
We studied litter sizes, den characteristics, and den site selection by wolves (Canis lupus ligoni) on Prince of
Wales and adjacent islands in Southeast Alaska, USA. The study area was extensively logged and roaded
enabling us to examine effects of those factors on den site selection. We counted pups in dens during May
using an infrared video camera with a flexible-shaft. We recorded habitat features at dens and used logistic
regression to compare den site characteristics within 100-m and 1000-m circular buffers around dens with
randomly matched unused locations. Litter size averaged 4.1 (SD = 1.7) pups, however, litter sizes of six
first-time breeding females were smaller (mean = 3.0, SD = 2.5). Dens were located in root wads of large
living or dead trees within old-growth forest stands <150m from freshwater. Within 100-m and 1000-m
buffers, wolves selected coarse-canopy old-growth forest stands and muskegs adjacent to lakes, ponds or
streams, on gentle slopes, that were farther from logged stands and roads than unused locations. Landscape
features such as elevation and slope, and proximity of fresh water had the greatest effects on den site
selection. Covariates tabulated within 100-m buffers had much greater influence on den site selection than
variables tabulated within 1000-m buffers indicating that wolves mostly responded to features within the
immediate vicinity of dens. Wolves generally avoided clearcuts and roads but they tolerated intense
disturbances of short duration during our den visits.
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CORRELATES OF MORTALITY IN AN EXPLOITED WOLF POPULATION
Person, David K.*, and Amy L. Russell
Division of Wildlife Conservation, Alaska Department of Fish & Game, 2030 Sea Level Drive #205,
Ketchikan, AK 99901, USA. dave.person@alaska.gov
We investigated the influence of habitat use on risk of death from hunting and trapping of 55 radiocollared
gray wolves (Canis lupus) from an exploited insular population in Southeast Alaska, USA. We compared
mortality rates for resident and nonresident wolves and used Cox proportional hazards regression to relate
habitat composition within 100-m circular buffers around radiolocations to risk of death of resident and
nonresident wolves. We also compiled harvest data from 31 harvest units within the study area to compare
densities of roads and distances from human settlements with rates of harvest. During our study 39 wolves
died, of which 18 were harvested legally, 16 were killed illegally, and 5 died from natural causes. Legal and
illegal harvest accounted for >87% of the mortality of radiocollared resident and nonresident wolves. Mean
annual survival was 0.54 (SE = 0.17) for all wolves. Annual survival was 0.65 (SE = 0.17) for resident
wolves and 0.34 (SE = 0.17) for nonresidents. Very few (19%) nonresident wolves survived to colonize
vacant territories or join existing wolf packs. Roads, muskegs, and distances from lakes and streams were
covariates positively associated with death of resident wolves. Clearcuts were positively associated with risk
of death of nonresident wolves. Rate of harvest increased with density of roads, however road densities >0.9
km/km2 had little additional effect on harvest rates. Harvest rates decreased with ocean distances from
nearest towns or settlements. Roads clearly increased risk of death for wolves from hunting and trapping and
contributed to unsustainable rates of harvest.
GRIZZLY BEAR FOOD HABITS IN NORTHERN ALASKA: A COMPARISON OF TWO
APPROACHES
Reynolds, Patricia E.*1, Harry V. Reynolds2, and Richard T. Shideler3
1

United States Fish and Wildlife Service, Arctic National Wildlife Refuge, 101 12th Ave, Room 236,
Fairbanks, Alaska 99701 USA patricia_reynolds@fws.gov; 2Reynolds Alaska Wildlife Institute, P.O. Box
80843, Fairbanks, 99708, USA; 3Alaska Department of Fish and Game, 1632 College Road, Fairbanks,
Alaska, 99701 USA
Grizzly bears in northern Alaska are living at the edge of their North American range. Population densities
are low and bears spend over half the year in winter dens. Grizzly bears are one of two large predators in the
arctic ecosystem. We need inFormation about the food habits of northern bears to understand the dynamics
of bear populations and the relationship between bears and ungulates. We used two techniques to acquire
data on food habits. We analyzed concentrations of stable isotopes of nitrogen (N) and carbon (C) from 141
blood serum samples collected during 4 different bear studies from 1973-2005 to detect changes in diet over
time. We used Global Positioning System (GPS) satellite collars on 4 adult male bears to detect detailed
movements and resource use. We downloaded up to 6 locations per bear per day, identified clusters of
locations, and visited sites where bears spent 12 hours or longer. Preliminary results from these techniques
indicated that plants were the principle component of in the diet of northern bears. Bears ate ungulate
carcasses (primarily caribou) most often in late winter before plant green up. Meat did not increase in the
diet over 3 decades. Anadromous fish or marine mammal carcasses were not important elements in the diet
of these bears. But the role of microtine irruptions and arctic ground squirrels in the northern food web needs
further investigation as these animals likely are important resources based on direct observations of bears
feeding.
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CARIBOU HERD MIXING, HUNTER ACCESS, AND THEIR EFFECTS ON CARIBOU
CONSERVATION IN INTERIOR ALASKA
Seaton, C. Thomas
Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701-1599,
tom.seaton@alaska.gov
In Interior Alaska, most caribou herds are managed for an annual harvest of up to 5% of the population. This
harvest rate is applied uniformly to herds regardless of size. Adjusting seasons and bag limits to reach, but
not exceed the 5% harvest rate can be challenging, since caribou often move across regulatory boundaries.
Potential for overharvest of small herds arises when these herds intermittently mix with larger herds in an
area with the more liberal hunting regulations designed for the larger herd. In addition, caribou sometimes
move rapidly toward or away from areas accessible to hunters, which changes their vulnerability to harvest
on a daily basis. Two examples are provided: the White Mountains herd (~600 caribou) mixing with the
Fortymile herd (~40,000 caribou) along the Steese Highway, and the Delta herd (~3,000 caribou) mixing
with the Nelchina herd (~40,000 caribou) along the Denali Highway. Management challenges, risks, and
potential solutions concerning the intermittent mixing of herds when they are vulnerable to harvest are
discussed.
CONSIDERATION AND CURRENT STATUS OF ALASKA’S “INTENSIVE MANAGEMENT”
PROGRAMS
Patrick Valkenburg, Alaska Department of Fish and Game, Box 115526, Juneau, AK 99811-5526.
pat.valkenburg@alaska.gov
“Intensive management” is compelled by law in Alaska when certain “big game prey populations” or
harvests are depressed. Intensive management is not mandated if it is expected to be ineffective based on
biological considerations, inappropriate because of land ownership patterns, or against the best interest of
subsistence users. Implementing intensive management involves input from local Advisory Committees, the
public, the Alaska Department of Fish and Game (ADF&G), and the Alaska Board of Game (BOG). Because
most moose populations in Alaska are held at low densities by predation, intensive management usually
involves predator control. Currently, intensive management programs that include predator control are being
conducted in about 8% of Alaska’s land area, only on state and private land, and as adaptive management
experiments with accompanying research programs. Modifications are made or recommended periodically as
new inFormation accrues. Recently, based on ADF&G’s recommendations, the BOG approved new
techniques for predator management, including foot-snaring for black and grizzly bears, expanded sale of
bear hides, and use of carbon monoxide to euthanize orphaned wolves in dens. So far, most techniques for
predator control in Alaska, including expanded hunting and trapping seasons and bag limits for bears and
wolves, non-lethal control of wolves, and bear baiting have been ineffective or marginally effective at
reducing bear and wolf numbers. Aerial shooting of wolves by ADF&G staff and translocation of bears using
helicopters have been the most successful methods for wolf and bear control.
WHY DO MOOSE MIGRATE? TESTING PREDATION-RISK AND NUTRITION-BASED
HYPOTHESES IN A PARTIALLY MIGRATORY POPULATION IN COASTAL ALASKA.
White, Kevin S.*, and Neil L. Barten
Alaska Department of Fish and Game, Division of Wildlife Conservation, PO Box 110020, Juneau, AK
99811, kevin.white@alaska.gov
The existence of partial migration provides an opportunity to test competing hypotheses about why animals
migrate. In this study, data collected from migratory and non-migratory radio-marked adult female moose
(and their associated calves) were contrasted to evaluate predation-risk and nutrition-based hypotheses about
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the underlying causes of migration in a coastal Alaska moose population located near Gustavus, Alaska
between 2004-2008. In this area, 35% of the population resides year-round on a coastal foreland area while
46% migrate to either a small island archipelago or a subalpine ridge system. In order to determine whether
migratory animals confer nutritional benefits from migration, relative to residents, we measured % body fat
of individual animals during spring and the subsequent fall to estimate over-summer gain in fat reserves for
each migratory category. To evaluate the role of predation-risk, we tested for differences in over-summer calf
survival between individuals in each migratory category. Overall, we determined that the amount of body fat
gained over the summer migration period was not statistically different between resident and migratory adult
female moose (F=0.80, n=80, P=0.45). In contrast, calf survival was significantly higher for migratory
(ŝislands=0.56, ŝridge=0.48) as compared to resident moose (ŝforelands=0.22). These findings suggest that
migratory behavior does not alter summer nutritional status but does reduce the risk of predation on
vulnerable neonates during summer. Differences in calf survival may be related to landscape features on
island and ridgeline systems that reduce the likelihood of black bear and wolf predation and density, relative
to coastal forelands.
DISTRIBUTION OF TRICHODECTES CANIS WITHIN ALASKA: AN INVASIVE ECTOPARASITE OF
ALASKA GRAY WOLVES
Theresa M. Woldstad, 1 Kimberlee Beckmen,2 Craig Gardner,2 Kris Hundertmark1
1

Department of Biology and Wildlife, University of Alaska Fairbanks, 201 Irving I, Fairbanks AK 99775,
fttmw@uaf.edu; 2 Division of Wildlife Conservation, Alaska Department of Fish & Game, 1300 College Rd.
Fairbanks AK 99701
In 1981 the common biting dog louse, Trichodectes canis (Ischnocera: Trichodectidae), was first documented
in wolves on the Kenai Peninsula, Alaska. Trichodectes canis was detected in the Matanuska-Susitna River
Valleys in 1998, and north of the Alaska Range in 2005. Two hypotheses may explain why T. canis has not
been observed in Alaska wolves until the 1980s. Symptomatic wolves could be predisposed to pediculosis,
while individuals outside of the observed infestation region possess inconspicuous mild infestations. A
second possible explanation is that T. canis is an invasive ectoparasite, and wolves outside of the infestation
region do not harbor T. canis. Our objectives are to determine the current distribution for T. canis within
Alaskan wolves, and test the hypothesis that T. canis is a natural parasite of Alaska wolves. Wolves across
the state of Alaska from 2005 to 2008 were examined using potassium hydroxide hide digestion, visual and
microscopic inspection, and verbal reports from regional wildlife biologists. We found indications of T. canis
on wolves within the Kenai Peninsula, Matanuska-Susitna River, Chena and Tanana Rivers, and Upper
Kuskokwim River Valleys. Current distribution and absence of T. canis in other regions of Alaska suggests
lice are novel parasites within Alaska.
PRUDENT AND IMPRUDENT USE OF ANTLERLESS HARVESTS IN INTERIOR ALASKA
Young, Donald D. Jr.*, and Rodney D. Boertje
Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701-1599,
don.young@alaska.gov
In Alaska, antlerless moose hunts have been controversial and divisive since the Alaska Department of Fish
and Game (department) conducted ill-timed, liberal antlerless hunts in the early 1970’s. To gain public
support for liberal antlerless harvests in the early 2000’s in Game Management Unit (Unit) 20A, the
department had to convince a skeptical public that the hunts were biologically justified and perceived
management “mistakes” made in the past were not repeated. As justification for the hunts, the department
provided convincing data to the public on the moose population’s low nutritional status. To address public
concerns regarding “mismanagement”, we identified and presented major differences between the current
antlerless hunts and those conducted in the 1970’s. Specifically, we contrasted population trajectory, winter
severity and frequency, productivity (i.e., twinning rates), and harvest rates of males and females. Illustrating
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differences in these parameters between current and past antlerless moose hunts was effective in reducing
public fears regarding overharvest of antlerless moose and in gaining and maintaining public support for
liberal antlerless hunts in Unit 20A.

POSTER PRESENTATION ABSTRACTS
A NOVEL DERMATOPATHY IN ALASKAN GRAY WOLVES (CANIS LUPUS)
Beckmen, Kimberlee B., *1 Gregory D. Bossart2, and Kathy Burek3
1

Alaska Department of Fish & Game, Division of Wildlife Conservation, 1300 College
Road, Fairbanks AK 99701, kimberlee.beckmen@alaska.gov; 2Alaska Veterinary Pathology Services, 23834
The Clearing Dr., Eagle River, AK 99577; 3Georgia Aquarium, 225 Baker Street, NW, Atlanta, Georgia
30313.
We describe a novel dermatopathy in 17 juvenile to adult Alaskan gray wolves (10 females/7 males) grossly
characterized by symmetrical alopecia of primarily guard hairs over the trunk and caudal thighs sparing the
head, front limbs and dorsal back, the latter resulting in a “Mohawk”-like appearance. The remaining
undercoat was often curly. Previously, trappers have referred to affected wolves as “poodle” wolves because
of the curly underfur. The hair loss pattern is in marked contrast from pediculosis (lice) but observers
erroneously make that assumption. Microscopically, there is a follicular dysplasia and atrophy with
orthokeratotic basket-weave hyperkeratosis, epidermal atrophy and less commonly follicular keratosis. There
was essentially no inflammation, and hide digestion definitively proves that there were no lice on these
wolves. The appearance suggestive of a hormonal or seasonal-based etiology and is most similar to a
condition termed alopecia X. Alopecia X is an incompletely understood disorder that may be associated with
abnormal levels of sex hormones originating from the adrenal glands. Additionally, dysfunctional hormonal
receptors on hair follicles may play a role. Alopecia X is seen typically in young adult dogs of plush-coated
arctic breeds such as Samoyeds, Siberian Huskies, and Alaskan Malamutes. Since the northern breed
domestic canines with alopecia X are closely related to wolves, it cannot be ruled out the wolf dermatopathy
represents the same condition with a similar pathogenesis. Based on prevalence and geographic distribution
(Interior Alaska) of this condition, investigations of a genetic component may shed light on the cause of this
unusual dermatopathy.
MOLTED RAPTOR FEATHER PERSISTENCE AND AGING IN A SUB-ARCTIC ENVIRONMENT;
IMPLICATIONS FOR NON-INVASIVE GENETIC SAMPLING.
Booms, Travis1*, Brian McCaffery2, and Phil Schempf3
1

Alaska Department of Fish and Game, Nongame Program, 1300 College Ave., Fairbanks, AK 99709,
travis.booms@alaska.gov ; 2U. S. Fish and Wildlife Service, Yukon Delta National Wildlife Refuge, PO Box
346, Bethel, AK 99559; 3U. S. Fish and Wildlife Service, Migratory Bird Management, Raptor Management
Office, 3000 Vintage Blvd. Suite 240, Juneau, AK 99801.
The use of molted feathers as non-invasive genetic samples is increasing and some analytical applications of
these samples require temporal assumptions. However, the age of feathers used in such studies has rarely
been addressed. We investigated molted feather persistence and aging in a sub-Arctic environment in
western Alaska. We placed individual falcon flight and body feathers below historical Gyrfalcon (Falco
rusticolus) nest sites and on perches; we returned a year later to collect and inspect remaining feathers. After
one year, 14% of the deployed feathers remained and were collected during primary search efforts. Mean
length of recovered feathers was significantly longer than that of deployed feathers. Small and body feathers
were significantly less likely to persist than large or flight feathers. All recovered feathers exhibited at least
one sign of aging not present when deployed: matted and separated barbs, fungi on the rachis, and/or algal
growth on the feather vane. Hence, in our study area in western Alaska, few molted feathers persisted for
one year and those that did remain were visually distinguishable from fresh feathers. These results hold
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important implications for the appropriate use, application, and interpretation of data from molted feathers as
non-invasive genetic samples.
SEX IDENTIFICATION OF NORTHERN UNGULATES USING LOW QUALITY AND QUANITY DNA
Brinkman, Todd J.1*, and Kris J. Hundertmark2
1

Institute of Arctic Biology and Dept. of Biology and Wildlife, University of Alaska Fairbanks, 99775,
todd.brinkman@uaf.edu; 2Institute of Arctic Biology and Dept. of Biology and Wildlife, University of
Alaska Fairbanks, 99775
We evaluated PCR primer sets to determine the most effective technique for identifying sex of northern
ungulates using DNA from fecal pellets. We sought markers that required only a single pair of primers to
amplify both X- and Y-linked alleles, amplified X- and Y-linked products that were easily distinguishable
using agarose gel electrophoresis, and produced short amplicons amenable to amplification using DNA of
poor quality and low quantity, as is often found in non-invasively collected samples such as feces. Primer
pairs KY1/KY2, which amplify X- and Y-specific alleles of the amelogenin gene, met our criteria and were
tested for moose (Alces alces), mountain goat (Oreamnos americanus), Sitka black-tailed deer (Odocoileus
hemionus sitkensis), and caribou (Rangifer tarandus). DNA fragments amplified using KY primers were
sequenced for each species, allowing us to characterize a 45-bp deletion for Y-linked alleles (136-bp product)
relative to X-linked alleles (181-bp product) in all species and a 9-bp deletion in the X-linked allele of moose
relative to other species. This is the first sex-determination technique using PCR reported for several
ungulate species of Alaska. Although other protocols exist for cervids and bovids, this is the first report of
markers meeting the aforementioned criteria for Odocoileus, the most abundant and intensively managed
genus of large mammals in North America.
THE RANGIFER ANATOMY PROJECT: LINKING COMMUNITY AND SCIENTIFIC APPROACHES
TO CARIBOU AND REINDEER STRUCTURE AND FUNCTION

Ryan Brook1, Susan Kutz1*, Peter Flood2, Christoph Muelling1, Jason
Anderson1
1

Faculty of Veterinary Medicine, University of Calgary, Calgary, AB, Canada T2N 4N1
rkbrook@ucalgary.ca; 2Western College of Veterinary Medicine, University of Saskatchewan, Saskatoon,
SK, Canada S7N 2B4

Understanding the biology of caribou and reindeer (Rangifer tarandus) and the potential impacts of climate
change and other environmental perturbations on their health requires a diverse set of knowledge, tools, and
approaches. Despite the importance of Rangifer sp. across the North relatively little has been done to
describe the anatomy of this genus. It is important to describe and record what is `normal` structure and
function in order to understand `abnormal`. At the same time, it is important to integrate scientific
approaches to caribou anatomy with the observations and knowledge of indigenous people who have
depended on these animals for generations. This project aims to bring together hunters and scientists to
produce posters, booklets, and internet based resources that describe the anatomy of Rangifer in ways that are
useful to hunters, educators, students, biologists, and veterinarians. As a first step, two captive reindeer were
embalmed and dissected and resultant visual products were presented to communities for further input.
Future research includes working with hunters on the land and through interviews to describe caribou
anatomy and function from their perspective to document their knowledge and integrate the two ways of
knowing.
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NON-NATIVE PLANTS IN ALASKA: A REVIEW OF INVASIVE SPECIES, VULNERABLE
WILDLIFE HABITATS, AND RESOURCES FOR NATURAL RESOURCE MANAGERS
Carlson, Matthew L.1, Helen Cortés-Burns1, and Tricia Wurtz2*
1

Alaska Natural Heritage Program, University of Alaska Anchorage, 707 A Street, Anchorage, Alaska
99501;2USDA Forest Service, R10 S&PF, Forest Health Protection, 3700 Airport Way, Fairbanks, Alaska
99709, twurtz@fs.fed.us
Non-native plants cost the U.S. government $45 billion in lost revenue each year. Many of these non-native
plant species not only cause economic losses, but also cause severe impacts to natural resources and
ecosystem services. To date Alaska has remained relatively unaffected by non-native plants. Recently,
however, the state is experiencing an exponential increase in invasive non-native plants establishing in
natural areas. While many of these species, such as meadow hawkweed (Hieracium caespitosum), Canada
thistle (Cirsium arvense), and spotted knapweed (Centaurea biebersteinii), have only localized populations
in Alaska, other species such as white sweetclover (Melilotus alba), smooth brome (Bromus inermis ssp.
inermis), and perennial sowthistle (Sonchus arvensis) are now widespread and are moving into natural areas.
As these species increase in dominance in natural habitats alternations in ecological interactions are expected.
Additionally, some habitats provide a greater service to wildlife and are more likely susceptible to invasion.
We summarize data on non-native species found in the state, changes in the non-native flora, and highlight
vulnerable habitats. Additionally, we provide links to resources for natural resource managers related to
invasiveness rankings, early detection and rapid response, and the state’s non-native plant database.
EVALUATING METHODS TO CENSUS BREEDING TERNS AT A COLONY IN YAKUTAT,
ALASKA
Catterson, Nathaniel 1*, Michael I. Goldstein2*, Sanjay Pyare3, Susan Oehlers1 and Derek T. DeRaps4
1

Tongass National Forest, Yakutat Ranger District, Yakutat, AK 99689, ntcatterson@fs.fed.us; 2Forest
Service, Alaska Region, PO Box 21628, Juneau, Alaska 99802, 3Environmental Science Program, University
of Alaska Southeast, 11120 Glacier Hwy, Juneau, AK 99824 ; 4Georgia Institute of Technology, Duffy Lab,
310 Ferst Drive, Atlanta, Georgia 30332.
We evaluated three different ground-based survey techniques and one remote sensing technique to census
Aleutian (Onychoprion aleutica) and Arctic Terns (Sterna paradisaea) at a mixed breeding colony on Black
Sand Spit near Yakutat, Alaska. We took vertical low attitude aerial photos of the colony with a 13
megapixel digital camera. Terns were counted from aerial images manually and using automated software.
Two observer-teams walked a transect through the colony at roughly a ten day interval. Observers recorded
perpendicular distance from the transect to each chick, nest scrape, egg shell, and nest with eggs detected.
Population estimates were generated from the transect post hoc using the strip transect method, the variablearea transect method and distance sampling (program DISTANCE). Aerial photo interpretation was
unsatisfactory because, although terns were clearly detectable, many features could not be positively
accepted as terns. Automated interpretation of imagery yielded too many false positives resembling terns in
size and spectral characteristics to be of further utility. Among the 3 ground survey techniques, distance
sampling provided the most robust population estimate (coefficient of variation of 14.1), whereas VAT and
strip transect yielded highly variable estimates. In mixed colonies where species composition ratios are also
known, distance sampling can be applied as an inexpensive, statistically valid, and repeatable method to
monitor tern populations at colony sites on National Forest Lands in Alaska.
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GENETIC ASSIGNMENT OF CARIBOU AND REINDEER
Colson, Kevin E.1*, and Kris J. Hundertmark2
1

Institute of Arctic Biology and Department of Biology and Wildlife, University of Alaska Fairbanks,
Fairbanks, AK 99775, kcolson@alaska.edu; 2Institute of Arctic Biology and Department of Biology and
Wildlife, University of Alaska Fairbanks, Fairbanks, AK 99775
Accurately assessing the degree of presence of domestic reindeer (Rangifer tarandus tarandus) in Alaskan
wild caribou (R. tarandus granti) has been historically difficult, and introgression has previously only been
assessed using the presence of reindeer specific mtDNA haplogroups. Our goal was to establish a method to
distinguish between caribou, reindeer, and first generation hybrids. We extracted DNA from blood and tissue
from 7 Mulchatna Herd caribou, 16 Central Arctic Herd caribou, 13 caribou from the Large Animal Research
Station’s (LARS) managed caribou herd, 18 reindeer from LARS’s managed reindeer herd, and 8 first
generation hybrids between LARS Caribou and LARS reindeer. Using genotypes determined from 14
microsatellite markers, we performed a STRUCTURE analysis to test the accuracy of genetic assignment to a
source population. We also performed a principle coordinate analysis (PCA) on genetic distances between
animals. We were able to assign all reindeer and caribou back to their appropriate subspecies. Our PCA
found that the first three coordinates explained 62.94% of the variation. Our results suggest that genetic
markers can be used effectively to differentiate the two subspecies.
INFECTIOUS DISEASE IN CARIBOU: THE BLOOD-ON-FILTER-PAPER SCREENING TOOL
Curry1. Pat; Susan Kutz1*; Carl Ribble1; Wendy Hutchins2; Brett Elkin3; Mitch Campbell4; Dale Godson5;
John Robinson6; Klaus Nielsen7; Robbin Lindsay8
Faculty of Veterinary Medicine, U of Calgary, Alberta, Canada, pscurry@ucalgary.ca 2 Faculty of
Medicine, U of Calgary, AB, Canada; 3 Environment and Natural Resources, Government of the NWT,
Canada; 4 Department of Environment, Government of Nunavut, Canada; 5 Prairie Diagnostic Services, U of
Saskatchewan, Saskatoon, SK, Canada; 6 Government of BC Animal Health Centre, Abbotsford, BC,
Canada; 7 Ottawa Laboratories, Canadian Food Inspection Agency, ON, Canada; 8 Public Health Agency of
Canada, Winnipeg, MN, Canada
1

Patterns of infectious disease are expected to shift with climate change. Currently, several herds of
barrenground caribou are in severe (>80%) decline for reasons that are unclear. Infectious agents may be
involved but scientific knowledge gaps are large and wildlife disease surveillance in the Arctic is extremely
challenging. Filter-paper (FP) blood sampling is a powerful tool that is firmly established in human medicine,
well-suited for harsh field conditions, and can be performed by laypeople, such as hunters and biologists.
However, validation of FP in wildlife is lacking. This poster summarizes the first step in a project to Assess
(validate) and Implement caribou FP blood sampling as a hunter-based tool in the Canadian North. Paired FP
and serum samples were collected from three groups of caribou/reindeer with known antibodies for one or
more of eight pathogens relevant in the context of climate change. Serological test data were analyzed to
compare 1) FP versus serum (the "gold standard") and 2) multiple FP strips from individual animals. The
poster presents results for three agents: Brucella spp., West Nile virus, and Neospora caninum. Findings to
date indicate that FP testing is an excellent tool (comparable to serum) for screening of pathogen exposure in
caribou.
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ARCTIC AND ALEUTIAN TERN NEST DIFFERENTIATION IN YAKUTAT, ALASKA
DeRaps, Derek T.1, Michael I. Goldstein2*, Sanjay Pyare3, Nathaniel Catterson4, and Susan Oehlers4
1

Georgia Institute of Technology, Duffy Lab, 310 Ferst Drive, Atlanta, Georgia 30332; 2Forest Service,
Alaska Region, PO Box 21628, Juneau, Alaska 99802, mgoldstein@fs.fed.us; 3Environmental Science
Program, University of Alaska Southeast, 11120 Glacier Hwy, Juneau, AK 99824; 3Tongass National Forest,
Yakutat Ranger District, Yakutat, AK 99689.
Mixed colonies of Aleutian (ALTE) and Arctic (ARTE) Terns nest on Black Sand Spit in Yakutat,
Alaska. We differentiated nests of the two species to ultimately obtain a nest density ratio, which will serve
to improve population estimates. We measured 46 nest variables at 40 ALTE and 45 ARTE nests and a
subset of those variables at 85 random plots. Relative to random sites, ALTE nests were correlated with
locations that had greater vegetation volume while ARTE nests were correlated with lower vegetation
volume. Nine variables differed significantly between species (one-way ANOVA; p<0.001). We developed
a logistic regression equation to discriminate species nests that included three variables: egg length,
vegetation volume, and nest depth. ALTE had longer eggs in shallower nests in locations with greater
vegetation volume relative to ARTE. Classification accuracy was 91.5%. We will validate accuracy of this
technique in future surveys to derive nest ratios within population counts of mixed colonies.
MARCH OF THE WORMS: USING DNA TO MAP THE DIVERSITY AND DISTRIBUTION OF
CERVID NEMATODES IN NORTHWEST CANADA .
deBruyn, Nathan P. 1,2., Eric P. Hoberg3, Neil Chilton4, Kathreen Ruckstuhl2, and Susan Kutz1.
1

Faculty of Veterinary Medicine, University of Calgary, Calgary, AB; 2Department of Biological Sciences,
University of Calgary, Calgary, AB; 3Agricultural Research Service, USDA, Beltsville, MD; 4Department of
Biology, University of Saskatchewan, Saskatoon, SK.
Climate change is driving a northward shift in the distribution of wildlife, including ungulates. Temperate
ungulates are host to a diversity of gastrointestinal (GI) nematode species, many of which are not found in
woodland and barren-ground caribou (Rangifer tarandus). GI nematodes can impact the health of ruminant
hosts in subtle yet significant ways by altering body condition and fecundity. A current paucity of baseline
inFormation on GI nematode diversity and distribution in northern cervids is of concern to wildlife managers,
veterinarians and communities relying on country foods. Traditional parasite surveillance techniques are
expensive, laborious and often require postmortem examination for species level parasite identification. This
study describes the development and application of a rapid, noninvasive, fecal-based molecular tool, Single
Stranded ConFormation Polymorphism (SSCP), to obtain baseline prevalence data for GI nematodes in
western Canadian cervids, including three ecotypes of caribou.
PREVALENCE AND INTENSITY OF BESNOITIA TARANDI IN CARIBOU HERDS: PRELIMINARY
RESULTS
Ducrocq, Julie 1 Lair, Stéphane 1 and Susan Kutz2*
1

Centre québécois sur la santé des animaux sauvages / Canadian Cooperative Wildlife Health Centre. Faculté
de médecine vétérinaire, Université de Montréal, St. Hyacinthe, Québec, Canada.
julie.ducrocq@umontreal.ca
2
Faculty of Veterinary Medicine, University of Calgary, Calgary, Alberta, Canada.
In collaboration with other CARMA contributors and the Inuit communities of Nunavik, skin and tissues
samples were obtained from more then 400 harvested caribou during a two year period (September 20072009). Sections of skin from the rostrum (nose), the metatarsus (back hind leg), the thigh, the scrotal bag and
the udder, as well as sections of the conjunctiva were fixed in a 10% buffered neutral formalin solution, then
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embedded in paraffin before being cut into 5 μm thick sections and finally stained with hematoxylin,
phloxine and saffron. A diagnosis of Besnoitiosis was made upon the discovery of at least one cyst having a
characteristic morphology compatible with Besnoitia sp. and intensity of infection in the superficial dermis
(number of cysts / mm2) was calculated for each section. Preliminary results suggest that B. tarandi is
commonly encountered in caribou, but that the prevalence and the intensity of infection vary among the
herds. Impact of this parasite on the dynamic of the caribou population is unclear but what is certain is that
our preliminary findings show that the relationship between this parasite, its host and the ever changing
Arctic environment is worth further investigation.

AN ISOTOPIC APPROACH TO MEASURING NITROGEN BALANCE IN CARIBOU: THE CHISANA
HERD
Gustine, David D.1, Perry S. Barboza1, 2, Layne G. Adams3, Rick Farnell4, Wendy Nixon4, and Katherine L.
Parker5.
1

Department of Biology and Wildlife, University of Alaska Fairbanks, Fairbanks, AK, USA 99775,
ftddg@uaf.edu ; 2Institute of Arctic Biology, University of Alaska Fairbanks, Fairbanks, AK, USA 99775;
3
United States Geological Survey, Alaska Science Center, 4210 University Dr., Anchorage, AK 99508;
4
Department of Environment, Yukon Government; 5Natural Resources and Environmental Studies Institute,
University of Northern British Columbia, 3333 University Way, Prince George, BC, CAN V2N 4Z9
Nutritional constraints during late gestation may reduce the availability of protein for reproduction in caribou
(Rangifer tarandus), and, consequently, reduce the survival of calves. We applied an isotopic approach that
uses isotopic ratios of N (δ15N, ‰) in excreta to estimate the protein status of caribou in the Chisana herd.
The Chisana herd is a small population of woodland caribou (R. t. caribou) that ranges across the AlaskanYukon border. A predator-exclosure project in late winter was used to increase recruitment from 2003 to
2006. We compared the diets and protein status of pregnant females within the exclosure (penned) and freeranging animals outside the exclosure (wild) in April-May 2006. Penned caribou (n = 50) were fed a
commercial ration, lichens, and natural forages available in the exclosure. We measured the changes in the
body masses of penned caribou and corrected these changes for development of concepta. We collected
random samples of excreta from penned (9-30 April) and wild caribou (2 April and 1-2 May). Lichens were
the primary forage (>40%) for caribou in the pen and in the wild. The proxy of dietary δ15N tracked the
major occurrences of forages in diets (r2 > 0.67). Pregnant caribou (>54%) in the exclosure lost core body
tissue and catabolized body protein, while caribou in the wild appeared to improve their protein status as the
late winter progressed. As observed in other northern herbivores in captivity during late winter, pregnant
caribou in the Chisana herd had difficulty meeting the N demands of late gestation.
DEVELOPMENT AND SURVIVAL OF THE FREE-LIVING STAGES OF OSTERTAGIA GRUEHNERI,
AN ABOMASAL PARASITE OF RANGIFER TARANDUS
Bryanne Hoar 1,2, Kathreen Ruckstuhl 2, and Susan Kutz 1*
1

Faculty of Veterinary Medicine, Department of Ecosystem and Public Health, University of Calgary,
Calgary, AB, Canada bmhoar@ucalgary.ca; 2Faculty of Science, Department of Biological Sciences,
University of Calgary
Climate change in the Arctic is occurring at an unprecedented rate and is anticipated to alter the ecology of
northern ecosystems, including the patterns, diversity, and transmission of infectious diseases. Ostertagia
gruehneri is the most common gastrointestinal nematode in caribou and can cause decreased food intake,
weight loss, and reduced pregnancy rates in Rangifer species. Because O. gruehneri has a direct life-cycle
that includes a free-living stage, the development and survival rates of this parasite are influenced by climate
and climate change. To investigate the response of the free-living stages of O. gruehneri to climate change
field experiments were done from May to September 2007-08 at the Tundra Ecosystem Research Station,
Northwest Territories. Fecal plots containing O. gruehneri were established on the tundra under natural and
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artificially warmed conditions. Plots were sampled throughout the summer to determine development and
survival rates of O. gruehneri and to compare between the two climate regimes (natural vs. warmed).
Preliminary findings suggest that development rate was not constant throughout the summer and was
restricted in both the coldest (early June) and warmest (late July) periods of the season. Survival rates
differed between the two treatments and more infective larvae were recovered from the plots under warmed
conditions. Results from these field seasons will be used, together with laboratory experiments, to develop
and validate a predictive model for the impacts of climate change on the epidemiology of O. gruehneri.
SHIP-BASED DISTANCE SAMPLING: EXPERIENCES AND A REVIEW FOR OBTAINING
GEOREFERENCED TRUE DENSITIES OF PELAGIC SEABIRDS IN THE BERING SEA AND
ALEUTIAN ISLANDS.
Humphries, Grant *1, Falk Huettmann1, Clara Deal2 and David Atkinson3
1

University of Alaska Fairbanks, EWHALE lab, Irving I 419, 902 Koyukuk Dr., Fairbanks, AK, 99775,
ftgrh@uaf.edu; 2International Arctic Research Center, Akasofu 408A, 930 Koyukuk Dr, Fairbanks, AK
99775; 3International Arctic Research Center, Akasofu 311, 930 Koyukuk Dr, Fairbanks, AK 99775
During the 2008 field season, Distance Sampling was used to determine pelagic seabird densities on two
separate ocean transects in the Eastern Bering Sea and along the Eastern Aleutian Islands. There are several
points to consider when performing ship-based Distance Sampling, including the size and color of the ship,
weather, position of the observer aboard the ship, observer skill, and geographic location of the transects. In
the Eastern Bering Sea, transects were performed aboard the T/S Oshoro-Maru from the bow of the ship,
which allowed for maximum visibility of the area forward (180 degrees) of the observer. The ship was 72 m
long and white, two features which could contribute to a high attraction rate of pelagic birds, particularly
Northern Fulmar (Fulmaris glacialis). Focus on counting birds could conveniently be divided among all
species due to medium to low densities. Along the Eastern Aleutian Islands, line transects were performed
aboard the M/V Tiglax from the flying bridge approximately 10m above sea level. Collecting data here
differed from the Oshoro-Maru because the observer had a different height above sea level for determining
distances to birds. Considerations must also be given to the ship schedule and survey design (e.g. Long
transects were not possible along this route due to various scheduled stops and visibility restrictions from
weather phenomena). Focus on all species was another concern due to the proximity to colonies such as
Tufted Puffins (Fratercula cirrhata), which were found throughout these transects at very high densities.
DISTRIBUTION AND MOVEMENTS OF MOOSE (ALCES ALCES) IN THE UPPER KOYUKUK RIVER
DRAINAGE, ALASKA
Joly, Kyle1*, Lisa B. Saperstein2, Tim Craig3, Anthony L. Hollis4 and Glenn W. Stout4
1

National Park Service, Gates of Arctic National Park and Preserve, Kyle_Joly@nps.gov; 2US Fish and
Wildlife Service, Kanuti National Wildlife Refuge; 3Bureau of Land Management, Central Yukon Field
Office; 4Alaska Department of Fish and Game, Department of Wildlife Conservation
We initiated an interagency project to study the movements and distribution of moose existing at low
densities in north-central Alaska between the northern foothills of the Ray Mountains and the central Brooks
Range, including the upper Koyukuk River and its tributaries. We deployed a total of 58 conventional VHF
and satellite GPS radiocollars on both cows and bulls in this approximately 14,000 km2 area in March 2008.
An additional 10 collars were deployed in October 2008. The collared moose were relocated monthly on
radiotracking flights (fixed-wing) while the GPS units record 1-2 locations per day. These data allowed us to
follow the movements of individual moose among different Game Management Units and lands managed by
4 different agencies. We have begun to quantify home ranges, maximum and average movements,
survivorship and habitat preferences. Our collaring effort has also facilitated twinning surveys (used as
indices of body condition and habitat quality), composition counts, pregnancy rate and disease assessments
and calculation of a sightability correction factor during a population estimation survey. InFormation
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gathered during this 3-year project will help managers better understand the ecology of moose subpopulations in the area and make informed decisions about harvest regulations and land uses in the region.
LINKAGES BETWEEN LARGE-SCALE CLIMATE PATTERNS AND THE DYNAMICS OF ARCTIC
UNGULATE POPULATIONS
Joly, Kyle1*, David R. Klein2, David L. Verbyla3, T. Scott Rupp3 and F. Stuart Chapin III2
1

National Park Service, Gates of the Arctic National Park and Preserve, Kyle_Joly@nps.gov; 2 University of
Alaska Fairbanks, Department of Biology and Wildlife, Institute of Arctic Biology; 3 University of Alaska
Fairbanks, School of Natural Resources and Agricultural Sciences
Predation and winter range have often dominated debates about caribou population dynamics. However,
climate has direct and indirect impacts on caribou populations across the Arctic. Linkages between largescale climate patterns and caribou populations have been documented in Norway, Greenland, and Canada.
We posited that similar linkages exist in Alaska, so we analyzed the population growth rates of caribou herds
across arctic Alaska in relation to large-scale climate patterns, specifically the Arctic Oscillation (AO) and
the Pacific Decadal Oscillation (PDO). We found that growth rates of all herds were significantly correlated
with these patterns. Positive and negative correlations were identified depending on climate pattern and
region. Climate may have negative impacts of caribou populations through increased snow depths which
impede movement and access to forage in winter. Either of these effects could affect predation rates. Under
warming scenarios, increased frequency and spatial extent of icing events or reduced lichen biomass, a key
winter forage, could also be detrimental to caribou. Warming may however lengthen the growing season and
enhance the growth of vascular plants that are key summer forage species, benefiting caribou. We predict
that other wildlife species population dynamics in Alaska and the northeastern Asia are also affected by
large-scale climate patterns.
PRELIMINARY INVESTIGATION OF THE EFFECTS OF VESSEL-BASED BEAR VIEWING ON THE
BEHAVIOR OF BROWN BEAR IN GLACIER BAY, ALASKA
Lewis, Tania M.,1 and Sanjay Pyare2
1
2

Glacier Bay National Park, P.O. Box 140, Gustavus AK 99826, Tania_Lewis@nps.gov;
University of Alaska Southeast, 11120 Glacier Highway, Juneau AK 99801

Wildlife viewing is a popular recreational activity in Glacier Bay where the vast majority of visitors travel
and view wildlife from motorized vessels. Brown bears are of particular management concern because of
their reliance on coastal habitats as well as the potential threat they pose to human visitors. In recently deglaciated fjords where glaciers and steep rock walls predominate, brown bears in Glacier Bay are particularly
dependent on the marine intertidal zone and adjacent strips of beach meadow. A two year study will begin
this summer (2009) examining the effects of vessel based bear-viewing on the behavior of brown bears on
the shoreline using controlled experimental vessel approaches to bears. The results of this study will be used
to establish bear viewing distances and/or regulations for vessels to minimize bear disturbance and
displacement. In the summer of 2008 we conducted eight experimental-vessel approaches of brown bears to
establish methodology and obtain pilot data. Results indicate that the mean proportion of time bears spent in
energetic gain behaviors (foraging, etc) decreased with vessel distance from 0.85 (+0.16) at >500m to 0.67
(+0.41) at <50m. The mean proportion of time spent in stress behaviors (vigilance, etc) increased as vessel
distance decreased from 0.0 at >500m to 0.16 (+0.09) at <50m. Regression analysis indicated that there was
a significant relationship between vessel distance and the proportion of time bears spent in each of the
behavior categories (r2=0.65, p<2.2e-16).
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RECOLONIZATION OR LOCAL REPRODUCTION? AN ASSESSMENT OF RIVER OTTER
RECOVERY IN PREVIOUSLY-OILED AREAS OF COASTAL ALASKA VIA NON-INVASIVE
GENETIC SAMPLING
Ott, K. E.1, H. N. Golden2*, and M. Ben-David1
1

University of Wyoming, 2Alaska Department of Fish and Game

River otters (Lontra canadensis) were one of the first resources to recover from the 1989 Exxon Valdez oil
spill (EVOS) in Prince William Sound (PWS). Nonetheless, genetic evidence suggested that the numerical
recovery of otters in oiled sites resulted from recolonization from adjacent areas rather than from local
reproduction. Because increased trapping pressure on otters in recent years occurs mainly in non-oiled areas
of PWS, previously-oiled sites may become important source locations for these animals. In this project, we
determined whether reproduction was recovered in otter populations inhabiting previously-oiled areas of
PWS and Kenai Fjords National Park (KEFJ), using genetic tools and non-invasive fecal sampling between
2004 and 2006. We genotyped 494 fecal samples at 8 hypervariable microsatellite DNA loci. These samples
represent 319 unique individuals from 9 genetically distinct populations. Two genetic clusters were inferred
by STRUCTURE for river otters sampled in KEFJ, and 7 additional distinct subpopulations were identified
in PWS based on FST values. Our results indicated relatedness among individuals in previously-oiled bays is
still lower compared with lightly-oiled and non-oiled bays. Similarly, FIS values suggested that otter
populations in highly-oiled bays are slightly more outbred than populations from lightly and non-oiled areas.
Our results are especially striking because the highly-oiled bays we sampled occur on islands separated from
mainland sites by large bodies of open water. Thus, we conclude that otter reproduction has not fully
recovered from the effects of EVOS and only lightly-oiled areas could serve as sources for sustainable otter
harvest in PWS.
MONITORING DALL’S SHEEP ABUNDANCE AND DISTRIBUTION IN THE CENTRAL AND
WESTERN BROOKS RANGE, ALASKA
Rattenbury, Kumi1*, Jim Lawler1, Brad Shults2, and Josh Schmidt3
1

Arctic Network, National Park Service, 4175 Geist Road, Fairbanks, Alaska 99709,
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Dall’s sheep in Gates of the Arctic National Park and Preserve and Noatak National Preserve are a
management and monitoring priority for the National Park Service. These park units likely harbored more
than 12% of the world’s population in the 1980s, but local declines were observed during the 1990s. The
NPS Arctic Network Inventory and Monitoring Program conducted aerial surveys in 2005, 2006, and 2007 to
update the population estimate based on stratified random sampling methods. Initial estimates (±95% CI) for
the region’s ~41,000 km2 sheep habitat are 9950 (±2568) sheep in 2005, 9304 (±3256) in 2006, and 8115
(±3139) in 2007. The Arctic Network is developing protocols to detect long-term trends in the abundance and
distribution of Dall’s sheep in this remote region.
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ECOLOGICAL EFFECTS OF INTRODUCED EUROPEAN BIRD CHERRY (PRUNUS PADUS L.) ON
SALMONID FOOD WEBS IN ANCHORAGE STREAMS
Roon, David A.1*, Mark S. Wipfli2, Tricia L. Wurtz3, Michael Rasy4, and Bill Rice5
1
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and Wildlife Research Unit, Institute of Arctic Biology, University of Alaska Fairbanks, Fairbanks, Alaska
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Introduced species are a concern worldwide as they can threaten and displace native species and disrupt
ecological processes. European Bird Cherry (Prunus padus L.) (EBC) is an introduced, ornamental tree that
is quickly spreading and possibly displacing the native riparian vegetation along streams within the
municipality of Anchorage. Riparian vegetation plays a vital role in stream food webs by supporting
terrestrial and aquatic invertebrate communities, which are the major food source for juvenile salmonids and
other fish and animal species. The objectives of this study-in-progress are to: (1) map the current distribution
of EBC within two Anchorage streams, Campbell and Chester Creeks, (2) determine whether in-stream leaf
litter processing is affected by EBC litter inputs, (3) determine if EBC affects invertebrate abundance and the
availability of these prey to stream salmonids, and (4) assess whether juvenile salmonid food intake is
affected by EBC. Leaf packs from the 2008 field season are currently being processed in the lab to assess the
invertebrate community associated with leaf litter in these streams. Fieldwork for 2009 will include:
assessing leaf litter decomposition, sampling leaf packs for invertebrate species richness and abundance;
determining terrestrial invertebrate abundance and infall; and analyzing salmonid diets. This study will
provide inFormation on how introduced species can affect native species and ecological processes in riparian
habitats of Alaska. The findings of this study are expected to influence the future management of EBC by the
Municipality of Anchorage and the other state and federal agencies involved in managing Anchorage
streams.

EARLY HOLOCENE GLACIAL RETREAT ISOLATED RIVER OTTER POPULATIONS ALONG THE
PACIFIC COAST
Seymour, M.1, K. E. Ott1, D. A. Guertin2, H. N. Golden3*, D. B. McDonald1, and M. Ben-David1
1

Universityof Wyoming, 2Simon Fraser University, 3Alaska Department of Fish and Game

Early Holocene glacial retreats caused increases in sea levels that resulted in genetic isolation of coastal
island populations of terrestrial animals, including Kodiak brown bears (Ursus arctos). River otters (Lontra
canadensis) have advanced swimming adaptations, human disturbance along the coasts of the Kodiak Island
Archipelago and the Alaska Peninsula is low, and the distance between these two shorelines is shorter than
otter dispersal distances. Therefore, we hypothesized that: (1) Kodiak river otters are genetically connected to
their conspecifics on the Alaska Peninsula, and (2) genetic distances among otter populations along the
Pacific coast follow expectations based on an isolation-by-distance model. We identified individual river
otters (n= 471) using non-invasive genetic sampling of feces collected at 727 active latrines along
approximately 2,100 total km of shoreline in British Columbia and Southcentral Alaska. Our data suggest
that isolation-by-distance may explain genetic differentiation between river otters from British Columbia and
those from Prince William Sound and Kenai Fjords National Park. However, this model cannot explain the
isolation of river otters from Kodiak or the clustering of animals from Katmai National Park and Preserve
with those from Prince William Sound. We suggest that despite their advanced swimming adaptations, rising
sea levels and resulting strong currents associated with Shelikof straits isolated these otter populations. We
hypothesize that river otters from Prince William Sound may disperse to the Alaska Peninsula (and vice
versa) along the coast of Cook Inlet, making Lake Clark National Park and Preserve an important corridor.
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DISTRIBUTION AND DIVERSITY OF FOUR VECTOR-BORNE PATHOGENS (TRYPANOSOMA,
SETARIA, ANAPLASMA, AND BABESIA) IN WILD CARIBOU (RANGIFER TARANDUS) HERDS IN
NORTH AMERICA AND GREENLAND
Schock1, Danna M., Susan J Kutz, Jan Adamczewski2, Marsha Branigan2, Mitch Campbell3, Dorothy
Cooley4, Steeve Cote5, Bruno Croft2, Christine Cuyler6, Julie Ducrocq7, Brett Elkin2, Martin Kienzler4, Brian
Milakovic2, Manon Simard8, Julie Taillon5, and Alasdair Veitch2.
1
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Caribou are an ecological keystone species and are integral to the cultural fabric of northern First Nations
communities. Distressingly, caribou herds are declining at rates not consistent with usual herd size
fluctuations. The causes of these declines are not well understood but are likely multifaceted. This research
project is part of larger international programs that are monitoring herd health and establishing baseline
inFormation for several pathogens. There are three project goals: First, we are validating the use of blood
dried on filter papers for collecting blood samples for PCR-based assays. Logistical issues surrounding the
collection of samples from the field are considerable and this method may address many barriers to
sustainable monitoring. Second, we are establishing baseline inFormation for Trypanosoma, Setaria, Babesia
and Anaplasma in wild herds in North America and Greenland. The impacts of these pathogens on Rangifer
populations are not understood but because they are vector-borne, climate change is predicted to lead to
increased infection intensify. Third, we are genetically comparing the Rangifer strains to strains from other
North American ungulates. This will provide insight into whether strains found in wild herds are endemic or
recent introductions, potentially as a result of northward movement of vectors.
SHADE AND SOIL NITROGEN IMPACTS ON THE GROWTH AND BIOCHEMISTRY OF THE
WILLOW SALIX ALAXENSIS: IMPLICATIONS FOR INVASIVE SWEETCLOVER (MELILOTUS
ALBA) EFFECTS ON MOOSE FORAGE QUALITY
James Sowerwine1, Matthew L. Carlson1, 2, Donald E. Spalinger2, and Tracey Gotthardt1*
1
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Moose are on a tight nutritional balance and small changes in forage quality can dramatically affect moose
populations. Available protein is a primary factor in forage quality, which is often estimated by nitrogen
content minus protein-binding capacity, due to defensive compounds such as tannins. Nitrogen-fixing
invasive plants such as white sweetclover (Melilotus alba) have the potential to cause impacts on neighboring
species’ biochemistry and may therefore influence the nutritional balance of moose. Large populations of
sweetclover have recently established in Alaska along river floodplains; this species co-occurs with a critical
forage species, feltleaf willow (Salix alaxensis). To identify potential mechanisms of sweetclover effects on
forage quality of feltleaf willow, we measured willow biochemistry at the end of the growing season in a
factorial experiment, exposing willows to three soil nitrogen and two shading levels. Soil nitrogen and
shading levels were used to mimic willows growing with no sweetclover and low and high densities of
sweetclover. Shading depressed feltleaf willow growth and carbon concentrations, while it had no effect on
tannin concentrations or digestible protein content. Soil nitrogen additions increased growth, carbon, and
nitrogen (protein) concentrations, while decreasing tannin concentrations. Digestible protein content
increased under soil nitrogen additions regardless of shading. Forage quality of feltleaf willows may
therefore increase under conditions where sweetclover contributes to available soil nitrogen. While willow
forage quality may temporarily increase, we emphasize that long-term effects of decreases in willow
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abundance in the presence of sweetclover (Spellman 2008) is likely to have negative impacts on moose
nutrition.
DOES GARBAGE MAKE MORE GLAUCOUS GULLS?
Weiser, Emily L.*1 and Abby N. Powell2
1
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99775, ftelw@uaf.edu ; 2U. S. Geological Survey, Alaska Cooperative Fish and Wildlife Research Unit,
University of Alaska Fairbanks, PO Box 757020, Fairbanks, AK 99775.
Glaucous Gulls (Larus hyperboreus) are abundant predators in northern Alaska and are believed to benefit
from garbage as a supplemental food source. This may be causing gull populations to increase in developed
areas, which could negatively impact species of other birds that gulls prey upon. The extent to which gulls
are benefiting from garbage and the extent to which they prey on bird species of concern is not known. In
summer 2008, we studied Glaucous Gull diet and reproduction at eight breeding colonies in northern Alaska.
The distance from each colony to the nearest potential source of garbage (village and/or oilfield) varied from
five to 75 km. Across all colonies, garbage made up zero to 76% of gull diet and the number of chicks
fledged per pair was zero to 2.9. There was a significant positive correlation between the amount of garbage
consumed and the exponent-transformed number of chicks fledged per pair (r2 = 0.91, p < 0.001). Additional
data from summer 2009 will further elucidate this relationship. These results suggest that Glaucous Gull
reproductive output may be enhanced by the garbage available at some human developments in northern
Alaska. This may be allowing gull populations to increase, which could have implications for the gulls’
natural prey species, including shorebirds and waterfowl that are already declining. This effect could become
more widespread if more garbage becomes available to gulls as oil and gas development continues in
northern Alaska.
LOUSY WOLVES: HABITAT ASSESSMENT AND PREDICTIVE DISTRIBUTION MODELING FOR
TRICHODECTES CANIS WITHIN ALASKAN GRAY WOLVES
Theresa M. Woldstad, 1 Kimberlee Beckmen,2 Craig Gardner,2 Falk Hüttmann,1 Kris Hundertmark1
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ABSTRACT:
Trichodectes canis, (Ischnocera: Trichodectidae), an invasive parasite within Alaska
wolves, was first documented within Kenai Peninsula in 1981. In following years, numerous wolves
exhibited visually apparent moderate to severe infestations. Current distribution of T. canis within Alaska
includes the Kenai Peninsula, Matanuska-Susitna River Valleys, Upper Kuskokwim River, south of the
Tanana River, Yukon-Charley Rivers National Wildlife Preserve, and Denali National Park. Using
Geographic Information Systems (GIS), we developed a potential niche model for T. canis within Alaska.
Habitat thresholds for T. canis include distance of 105 kilometers from the Alaska Railroad, 125 kilometers
from the Iditarod Trail, 63 kilometers from glaciers, mean annul August precipitation of 83 centimeters, and
mean annual January temperatures of -18º C. Vegetation classes associated with T. canis presence included
closed forests and low shrub or lichen tundra. For the first time we develop predictive modeling of T. canis
potential distribution for the state of Alaska based on relative occurrence indexes. Areas of risk for T. canis
in which lice is not currently present include Prince William Sound, Klukwan, Mulchatna and Hoholitna
Rivers, Bristol Bay area, Seward Peninsula, Salcha River, and Prudhoe Bay. We describe potential regional
management strategies of T. canis within Alaska wolves.
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