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a. Abstract 
Grizzly Bears (Ursus arctos horribilis) have been classified as a federally threatened species within Washington State since 1975 (USFWS 1993). The Selkirk Recovery Zone (SRZ) in Washington, which includes part of the Pend Oreille Sub-basin, was designated in 1982. In recent years, few grizzly bear observations and/or incidents involving grizzlies have been reported within the Pend Oreille Sub-basin raising questions as to the actual presence of grizzly bears throughout the SRZ. We therefore propose to use DNA analysis technology from hair samples snagged from free-ranging bears to confirm the presence of grizzlies within or near this recovery zone. 

b. Technical and/or scientific background
In 1992, Hoss et al. demonstrated that it was possible to obtain mtDNA from brown bear (U. arctos) fecal samples. Recent studies have used fecal samples collected in the field to examine nuclear DNA genes of brown bears (Kon et al. 1995 ; Taberlet et al. 1997) as well as hair follicles  (Woods et al. 1999 ; K. Kendall pers. comm. 2000).  As a group these studies have used the resulting genetic information to differentiate species, obtain minimum population estimates, examine population structure, assay genetic diversity, and estimate home ranges.  

We intend to collect samples of black and grizzly bear fur, hair follicles (roots), and minute scalp tissue following methodology outlined by Woods et al. (1999). Suitable samples will be forwarded to the University of Idaho or another institution where genetic analysis will be carried out. DNA extraction will be attempted on all samples. Those samples yielding bear DNA will be analyzed in a step down sequence: (1) mtDNA of all samples will be analyzed for species identification; (2) samples classified as grizzly bear will be microsatellite typed at four loci to identify individuals; (3) for each individual grizzly bear identified, one sample will be microsatellite typed at an additional four loci (8 loci total) to determine genetic variation, and at the Y- chromosome to determine sex.  

c. Rationale and significance to Regional Programs
The Selkirk Mountain Grizzly Bear Ecosystem encompasses approximately 5,700 square kilometers of northeast Washington, northern Idaho, and southern British Columbia. This includes portions of the Lower Pend Oreille, Priest River, and Kootenai subbasins.  Since 1982, the USFWS, USFS, Idaho Fish and Game (IDFG), WDFW, and other private and state land managers have invested substantial resources to protect grizzly habitat, reduce human caused grizzly bear mortality, and move the Selkirk Ecosystem grizzly bear population toward recovery.

Currently, there are no efforts or strategies recommended to confirm presence or monitor grizzly bear numbers in the Lower Pend Oreille Sub-basin of Washington.  This proposal is a pilot project to confirm the presence of grizzly bears and potentially provide a basis for initiation of long-term monitoring of grizzly bear population trends and distribution within the sub-basin. Advances in technology are making non-invasive DNA analysis methods accessible at the field level (Woods, et al., 1999). 

As stated within the Lower Pend Oreille Subbasin Summary, human caused grizzly bear mortality is apparently the limiting factor in the recovery of the Selkirk grizzly bear population (Knick and Kasworm 1989; McLellan et.al. 1999). If project results confirm the presence of grizzly bears within the subbasin, biologists and managers can more reasonably promote concern for human induced grizzly bear mortality and garnish greater public support through education and awareness of grizzly bear presence. Furthermore, wildlife managers may more precisely address habitat protection and recovery goals         ( USFWS 1993) by developing a means to monitor the grizzly bear population trend. 

Direct and indirect impacts to grizzly bears associated with hydroelectric development include loss of key riparian and shrub habitats (Casey et al. 1984, Wood and Olsen 1984, Yde and Olsen 1984), disruption of salmon spawning and brown bear feeding due to water diversions, obstruction or siltation (Miller and McAllister 1982, Miller 1983, Smith and Van Daele 1984, Smith et.al. 1984), possible disruption of social mechanisms as bear distribution changes (Spencer and Hensel 1980, Casey et.al. 1984), and reduction of ungulate prey base (Miller and McAllister 1982).

d. Relationships to other projects 
This proposal addresses the priority needs of a federally threatened and state endangered species in the sub-basin and contributes toward goals and strategies described in the Federal Grizzly Bear Recovery Plan (USFWS 1993).  The Colville National Forest initiated a vigorous road management plan in 1989 to protect grizzly bear habitat and address human caused mortalities. Likewise, WDFW has implemented special enforcement patrols and provided personnel for information/education patrols during hunting seasons.  Projects to protect or enhance riparian/fish habitats in the Lower Pend Oreille Sub-basin also benefit grizzly bears. 

e. Project history (for ongoing projects) 

None, new project proposal.

f. Proposal objectives, tasks and methods
Objective 1:  We propose to collect a minimum of 400 bear hair samples between April and September 2002 by establishing at least 80 hair snag trap sites.  Each hair snag site will consist of a 30+/- meter single barbed wire (2-strand, 4 points, 15 cm spacing between barbs) circumscribing three or more trees suspended approximately 50 cm above the ground.  Liquid bear lure consisting of fish juice, cattle blood, and skunk scent will be placed on a center tree or on logs within the perimeter wire.  As investigating bears approach the liquid bait, hair/epidermal tissue is pulled from the animal by the wire barbs.  The liquid bait consists of olfactory stimulus only, no food reward is offered to the animal.

Each hair snag site will be checked at 14 day intervals and at least five times during the project duration.  Hair samples will be removed, stored, and transported to the laboratory in accordance with protocols described by Kendall (pers. comm. 2000) and K. Romain (pers. comm. 2000). 

Objective 2:  Suitable samples will be forwarded to the University of Idaho or other institution where genetic analysis will be carried out. DNA extraction will be attempted on all samples. Those samples yielding bear DNA will be analyzed in a step down sequence: (1) mtDNA of all samples will be analyzed for species identification; (2) samples classified as grizzly bear will be microsatellite typed at four loci to identify individuals; (3) for each individual bear identified, one sample will be microsatellite typed at an additional four loci (8 loci total) to determine genetic variation, and at the Y- chromosome to determine sex.  

g. Facilities and equipment
State Motor Pool lease or suitable private vehicle (mileage reimbursed at 32.5 cents/mile). 

Portable radio supplied by WDFW as in-kind contribution. 

Misc. hand tools, barbed wire, etc.
University of Idahos genetic research laboratory or other suitable genetics facility recommended by or on contract with WDFW at the time the samples are collected.
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Dana L. Base, Wildlife Biologist, WDFW (Project Leader)

Direct field studies, coordinate with USFS, quality control of data collection and reporting.

Steve Zender, District Wildlife Biologist, WDFW (Project Coordinator)
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