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Abstract

A paucity of information on the basic ecology of wolverine (Gulo gulo), the potential listing of the wolverine as a threatened or endangered species, and impending construction projects that may impact wolverine make it imperative that research be undertaken to provide the scientific foundation for managing wolverine in Glacier National Park.  This 3-year project will employ telemetry to monitor the movements and activity of wolverine, with a focus on the reproductive ecology of female wolverine.  Efforts will also be made to document the distribution and movements of wolverine and to identify those sites most critical to the species.  Tissue samples from captured animals will be analyzed to determine genetic parameters of variability and relatedness.

Introduction

Problem statement:  The wolverine is one of North America’s rarest mammals and least known large carnivores, with only two previous long-term field research projects in the lower 48 United States (Banci 1994).  Lack of basic ecological information on wolverine makes the species increasingly vulnerable to impacts within the park and beyond it’s boundaries.  Glacier is one of the few national parks with wolverine, and may have the highest density among park units.  Recreational activity, especially during winter and spring, may be affecting reproductive potential by displacing animals at den sites, during the most sensitive period in their life cycle.  Specific knowledge of den site locations and characteristics, and more general knowledge of how wolverines use the landscape, may help us prevent impairment to this valuable resource.  Impending plans to reconstruct the Going-to-the-Sun Road and repair park hotels, perhaps expanding use during critical spring and fall seasons, may impact wolverines unless we have, and utilize in the planning process, more reliable information.

Background: Glacier National Park is a core component of the biologically rich Northern Continental Divide Ecosystem, and has been characterized as a refuge for wolverine, serving as a source for dispersers into surrounding areas of the Northern Rockies (Ruggiero, et al, 2000; Newby and Wright, 1955).  Wolverine in Glacier may serve as a genetic storehouse for the Northern Rockies, and as part of a keystone population for wolverine in Montana.  

Wolverine distribution, abundance, survival, dispersal patterns, habitat use, food habits, and other ecological and demographic factors, as well as their sensitivity to human activity, are poorly understood in the park.  Anecdotal sightings and records from periodic track surveys provide the basis for assessing general occurrence and distribution.  But more in-depth knowledge, at the broad scale and site-specific level, is lacking.  The NPS has an obligation under the Organic Act to protect wildlife, including wolverine, “unimpaired for the enjoyment of future generations”.   NPS Management Policies (2001) clarify the mandate of “resource protection as the primary goal”, and require that “decisions regarding the treatment and use of park resources will utilize scientific, technical, and scholarly analysis.” 

Glacier is engaged in developing a Commercial Services Plan and EIS, and an EIS on reconstructing the Going-to-the-Sun Road.  These and other plans aimed at addressing infrastructure and other visitor service needs may have unintended impacts on wolverine; information is needed to insure no impairment of the resource occurs.  A specific concern is that cross-country skiers may inadvertently displace female wolverine from den or rendezvous sites and, coupled with concurrent impacts, could reduce the survival of young or prevent reproduction altogether.  Baseline information is also needed to assess the population status of wolverine and to assess long-term viability for park and region-wide management efforts.

The degradation and loss of remote habitat through increased human use and road building is a current and future threat to the sustainability of wolverine populations.  Other demands on habitat, such as commercial backcountry use and increased motorized vehicle use may have a direct impact on the reproductive potential of wolverines, limiting the capacity of certain areas to support stable populations (Krebs and Lewis, 1999). 

Specific objectives:

· Live-trap, radio-instrument and monitor wolverine to describe their distribution and reproductive status.

· Locate natal and maternal dens, and rendezvous sites, and characterize associated landscape features.

Secondary objectives:

Additional objectives could be undertaken given additional funding and favorable logistical circumstances (e.g., examine the feasibility of satellite telemetry, exploring wolverine demographics and social character, further defining the relationship between reproduction and winter recreation, describing wolverine home ranges and habitat use). 

Environmental planning:  

The project will undergo internal compliance review during 2002, and appropriate permits (NPS Collection Permit, State of Montana Permit) will be acquired by the PI.

Principal project managers:

Principal Investigator Dr. Len Ruggiero – B.S. in Biology and Environmental Science at Rutgers (1969), M.S. in Wildlife Science at Virginia Polytechnic University (1971), and Ph.D. in Wildlife Ecology at Utah State University (1975). Project Leader at Rocky Mountain Research Station, 1996 to present; 18 years in forest research.

Associate Investigator Jeff Copeland -  B.S. (1979) and M.S. (1996) in Wildlife Resources at University of Idaho, Wildlife Biologist with Idaho Department of Fish and Game, 1996 to present (on assignment to Rocky Mountain Research Station, 2001 to present).

Park Unit Manager Steve Gniadek – B.S. in Wildlife and Forestry, University of Michigan (1970), M.S. in Wildlife Biology, University of Montana (1987); Wildlife Biologist, Glacier National Park, 1987 to present.


Study/Implementation Plan

Approach and Methods:  

Specific Objectives

Our primary interest is in describing the reproductive parameters and ecology of female wolverine.  Female ranges are smaller than those of males and by focusing on their reproductive period; therefore, the impact of our research on park visitors can be minimized.  But we recognize that any information on wolverine, such as generalized data on distribution and movement, would be valuable to park management.  As wolverine are logistically difficult and expensive to capture, we will not pass on any opportunity to mark and monitor wolverine.  As such, we will radio-instrument all captured wolverine.  

Capture and immobilization:  Wolverine will be captured using log box-traps (Copeland et al. 1995).  Traps will be constructed on site using 8 inch lodgepole pine logs.  Adequate materials from blown-down trees should be available.  The number and location of traps will be determined based on historical presence of wolverine (Glacier National Park).  Wolverine are wide-ranging and very responsive to carrion bait sites.  As such, no more than 2-3 traps should be necessary per drainage.  Traps will be fitted with remote trap monitors (TBT-600HC, Telonics, Mesa, AZ) that provide an electronic signal when the trap door shuts allowing remote monitoring on a daily basis.  We will physically inspect traps every 4 days (at a minimum).  Traps will be pre-baited in November and December, and set operational from December through April dependent on snow conditions.  Traps will be baited primarily with carcasses of road-killed deer and/or trapper-caught beaver carcasses.  

Captured wolverine will be instrumented with intraperitoneal implant transmitters and/or satellite collars should satellite technology adaptable to wolverine become available.  Implant transmitter surgery will be conducted on site necessitating transport of a veterinarian to the trap.  As traps located within the park will likely be difficult to access, we will conduct a thorough site-by-site investigation of the logistics and feasibility prior to selecting trap sites.  

Captured wolverine will be immobilized by jab stick with a ketamine/xylazine mixture (100 mg ketamine and 20 mg xylazine per 4.5 kg body weight) (Copeland 1996).  We will monitor heart, respiration, and body temperature during processing.  Implant transmitters will be gas-sterilized.  Implant surgery will be conducted at capture sites by a licensed veterinarian using standard aseptic surgical procedures.  Study animals will be weighed and standard measures taken.  We will collect a tissue and hair sample (tissue will be collected incidental to surgery) for DNA profiling.  A tooth will be extracted for tooth cementum analysis if subjective methods will not provide an accurate age.  The animal will be inspected for injuries and ectoparasites.  Surgery and processing will require about 40 minutes to complete. 

Study animal monitoring:  The Rocky Mountain Research Station in Missoula (Wildlife Ecology in Rocky Mountain Landscapes Research Group) is currently investigating and testing satellite telemetry collar designs in conjunction with research colleagues and telemetry companies.  We will rely on conventional VHF telemetry to locate study animals until a safe and reliable satellite collar for wolverine becomes available.  Due to concerns regarding fixed-wing aircraft overflights and the resultant disturbance to park visitors, we will need to restrict telemetry flights to a minimum.  Telemetry data gathering will be done by ground-tracking methods whenever possible.  Aerial telemetry will occur primarily in months of reproductive denning (February through May) and monthly maintenance flights necessary to monitor survival and general distribution of study animals.  Telemetry locations during months of reproductive activity will require greater precision than monthly maintenance flights.  Fixed-wing presence at altitudes approaching 500 feet above-ground-level (AGL) may be necessary to locate females at or relative to specific den sites.  Monthly maintenance flights will require less precision and therefore may occur at a less invasive altitude (>1000 feet AGL).
Reproduction:  Our understanding of reproduction in wolverine is limited.  Only 2 studies in North America report reproductive parameters of free-ranging wolverine and these include data from only 5 females.  Magoun (1985) and Copeland (1996) reported reproductive rates as represented by the number of post-weaning age kits per adult female as 0.69 and 0.89 per year, respectively.  In contrast to this, in utero studies of trapper collected carcasses report pregnancy rates as high as 90%.  These lower realized rates of offspring presence raise concerns about wolverine population persistence.  Contributing to this lack of knowledge and concern regarding reproductive potential is the apparent nature of the wolverine to persist at widely distributed low population density.  As such, it is largely infeasible to capture and monitor an adequate number of females to measure any demographic variable within statistical constraints.  But we also recognize that any additional information on reproduction will add significantly to our knowledge-base.

Reproductive success will be measured by direct field evidence of reproduction and survival of offspring, in utero examination of study animal mortalities, and measures of serum progesterone (Mead et al. 1991) collected from captured females.  The reproductive status of adult females will be determined at the time of capture by palpation and inspection of teats and mammary tissues.  Serum progesterone levels should confirm pregnancy (Mead et al. 1993).  We will document the proportion of females pregnant per year, and the number of kits per litter and kits per female per year based on counts of post-weaning age kits within our study sample.
Denning:  Information on den site selection in wolverine is limited in North America.  Only one study in the contiguous U.S. has provided data on wolverine reproductive dens (Copeland 1996) and only 15 den sites associated with 5 females have been described (Magoun and Copeland 1998).  Studies in both North American (Magoun and Copeland 1998) and Scandinavia (Myrberget 1968) report the wolverine as sensitive to disturbance during denning.  Concerns about what impact human winter recreation such as snowmobiling and skiing may have on wolverine reproductive denning are currently an issue across the Rocky Mountain region.   Currently, management is not adequately prepared to address these concerns about wolverine denning habitat specifics.  

Wolverine den in February or March.  We will closely monitor (several telemetry flights per week) movements of reproductively mature female wolverine during that period for indication of localization at a den site.  If a site is identified and a den suspected, we will continue to monitor the site via aerial and possibly ground telemetry to record the female’s duration of stay and movement to maternal dens (rearing dens other than the site of parturition used prior to weaning) if such occurs.  If a female moves her kits to a new den we will go to the abandoned den, excavate and map the den and describe the character of the surrounding site.  We will do this at any subsequent dens until the kits have been weaned and begin to travel with their mother.  Reproductive den sites will be characterized by elevation, and habitat community features for comparison with wolverine denning habitat described by Hart et al. (1997) as:


1) 
north and east slopes (between 130° and 320° );

2) concave and flat slopes (output values  0 from the ARC/INFO curvature function);

3) elevations  6000 ft (1829 m) in northern Idaho and northwestern Montana;  8000 ft (2438 m) in central Idaho, central Montana, and northwestern Wyoming;

4) rock and snow cover types; 

5) patch sizes  10 ac (4 ha).

Post-weaning (generally late May) and prior to separation of mother and offspring (generally late August), females may occasionally cache kits at rendezvous sites while the female forages or searches out a male for mating.  Rendezvous sites were described by Magoun (1985) and Copeland (1996) and probably provide a secure hiding place for the offspring while the mother forages or mates.  Rendezvous sites in Idaho were occasionally located in lower elevation sites than maternal or natal dens but often used similar sites.  These sites are probably important in transitioning the offspring toward separation from their mother in late summer.  We will attempt to identify and describe rendezvous sites primarily through ground-based telemetry tracking.

Home range and distribution

Reported home range size varies from 422 km2 to over 1400 km2 for male wolverine in NW Montana (Hornocker and Hash 1981) and Idaho (Copeland 1996), respectively.  Home ranges can provide insight into spatial distribution, sociality, and residency status if sample size is adequate.  For wolverine this generally requires sample sizes exceeding 30 locations (Copeland 1996).  We will attempt to locate study animals monthly at minimum, but our ability to address specific space-related issues will depend on the sample of study animals, concerns for over-flight disturbance, and weather.  Weather conditions over Glacier Park are known to be highly variable and often not conducive to safe fixed-wing overflights.  

Study animal relocations will be developed into a GIS layer and measured as minimum convex polygon and adaptive kernel estimates for comparison with other studies.

Tasks, Organization, and Schedule:

Schedule of Field Work:

Trapping and marking wolverine will occur in years 1 (2002/2003) and 2 (2003/2004).  In year 3, we will trap for the purpose of collecting morphometric data on existing and new study animals but no wolverine will be radio instrumented with intraperitoneal transmitters.  If we have developed a suitable satellite collar with a breakaway device, we will consider collaring new study animals.

The following outlines our timeline, focusing on year 1.

Summer/Fall 2002

· Review database of historical wolverine observations

· Locate trap sites

· Build log live-traps

· Gather project equipment

· Contact veterinarians about doing implant transmitter surgery

· Search for technicians – number dependent on number and trap site selection 

December 2002-3

· Collect bait and begin pre-baiting traps sites

· Technicians on site by late December

January 2003-4

· Trapping/monitoring

February 2003-4

· Trapping/monitoring

· Telemetry flights every 2-3 days until natal den located or determined that females are not parturient

· Monitor 3-4 times per week if natal den identified

March – May 2003-4

· Trapping/monitoring

· Continue monitoring dens

· Excavate and map abandoned dens

May – August 2003-4

· Aerial and ground telemetry – describe rendezvous sites

· Trap maintenance

August – November 2003-4

· Aerial and ground monitoring

· Prepare annual report 

Deliverables and Other Reporting Requirements

Final completion reports: Since the first trapping season will be during winter 2002-2003 (FY03), and field monitoring work will continue during 2005, the final peer-reviewed completion report due date will be October 2005.

Deliverables by third parties:  Data generated by this project should be forwarded to the park unit manager as soon as possible following completion of data collection.  All data products should be consistent and compatible with existing Glacier National Park databases and GIS and be documented with metadata.

Annual accomplishment reporting:  An abstract (of 300 words or less), summarizing the accomplishments for that year will be submitted at the end of each fiscal year.  Investigators Annual Reports summarizing major activities and accomplishments will be submitted in the NPS Collection Permit System at the end of each calendar year.  
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Budget-Cost (see Excel Budget Sheet below)

Year 1 (FY2002) $46,000

Year 2 (FY2003) $70,000

Year 3 (FY2004) $70,000

Budget Worksheet

Assumptions
 








Monthy Salary GS-5 
 $ 1,975 








Monthly Volunteer
 $    900 








Satellite Collar
 $ 3,800 








ARGOS Download
 $    350 








Telemetry Implant
 $    230 








Vehicle/month
 $    500 








Trap Transmitter
 $    170 








GPS
 $ 3,000 








Fixed-wing rate/hour
 $    250 





























 

 
 
Budget
 
 


Item
# Units
FY
2002
 
FY2003
 
FY2004


Tech Salary (1 GS5)*
6
months
$11,850
12
$23,700
12
$23,700


Overhead Salary (1 GS5)
1

$593
1
$1,185
1
$1,185


Volunteers (2)
15
months
$13,500
17
$15,300
12
$10,800


Telemetry Implants
10

$2,300
5
$1,150
0
$0


Vehicle (GSA)
6
months
$3,000
24
$12,000
24
$12,000


Trap Transmitters
12

$2,040
0
$0
$0
$0


Misc. Equip/Travel
1

$5,000
1
$2,000

$2,000


Telemetry Flights (fixed wing)
4
hours
$1,000
76
$19,000
92
$23,000


Helicopter rental
 

 
 








 
 
 
 
 


Total
 
 
$39,283

$74,335

$72,685
$186,303

Allocated


$46,000
 
$70,000
 
$70,000
$186,000

Balance


$6,718

-$4,335

-$2,685
-$303






















FY2002

FY2003

FY2004




Telemetry flight worksheet:
flights
hours
flights
hours
flights
hours



Feb


5
10
5
10



Mar


10
20
10
20



Apr


10
20
10
20



May


5
10
5
10



Jun


1
2
2
4



Jul


1
2
2
4



Aug


1
2
2
4



Sep


1
2
2
4



Oct


1
2
2
4



Nov


1
2
2
4



Dec
1
2
1
2
2
4



Jan
1
2
1
2
2
4



Total
2
4
38
76
46
92
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