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Executive Summary 
Fishers (Martes pennanti) are medium-sized members of the Mustelid (weasel) family that 
occur in the lowland forested areas of central and northeastern British Columbia. Research in 
other areas of BC has shown that forest harvesting that focuses on late-successional forests 
may have detrimental effects on fisher populations. However, gaps in the knowledge of the 
habitat relationships of fishers in the Peace region hamper the ability of forest licensees to 
adequately manage for fisher habitat. Through inventory and research of a population of 
fishers in the Kiskatinaw Plateau ecosection, this project addresses several primary 
objectives to further support sustainable fisher populations in the Peace River Region. 

To estimate the density of fishers in this ecological region, we completed 3 hair-snagging 
sessions at 46-7x7 km grid cells throughout the Kiskatinaw Plateau ecosection between 22 
January and 26 April 2006. We collected 229 hair samples at 56 sites in 35 grid cells during 
the 3 sampling sessions. We detected 7 fishers (5M, 2F), 35 American martens, 8 red 
squirrels, 3 short-tailed weasels, 3 flying squirrels, and 1 black bear. One sample failed to 
amplify and 1 sample contained hairs from more than 1 species, so could not be identified. 
We did not recapture any of the 7 individual fishers during the sampling sessions, so we were 
unable to estimate population size in the inventory area. 

We radio-tagged and monitored fishers within the research project area to examine the 
habitat relationships of fishers in the Kiskatinaw Plateau ecosection. Between December 
2006 and March 2007, we live-trapped 91 sites for 1162 trapnights to capture and radio-tag 
fishers within the research project area. We radio-tagged 12 fishers (4M, 8F) during this 
period. The rate of captures during 2007 was substantially higher than during 2006. As of 21 
March 2007, 15 radio-tagged fishers were being monitored, including 5 of the 6 fishers that 
were monitored during 2005-06. 

We collected 239 radiolocations of 14 radio-tagged fishers between 1 April 2006 and 21 
March 2007, of which 230 were suitably precise for inclusion in habitat and home range 
analyses. We identified 4 natal dens and 3 maternal dens from 4 reproductive females during 
April and May 2006: 2 in declining balsam poplars and 2 in trembling aspens, which were 
somewhat typical of dens reported for fishers elsewhere in British Columbia. We documented 
fishers resting in or under accumulations of woody debris, subnivean cavities under shrubs, 
in cavities in balsam poplar or aspen trees, under single pieces of coarse woody debris, or on 
platforms in black or white spruce trees or lodgepole pine. We also radiolocated fishers 
resting in abandoned buildings, underground burrows, abandoned beaver (Castor 
canadensis) lodges, magpie nests in willow, on the snow surface and in snow burrows not 
associated with any habitat element. 

We identified 4 potential Wildlife Habitat Areas for 3 of the radiotagged fishers within the 
study area during 2006. The proposed areas ranged from 2.9 to 5.1 ha in size and were 
anchored around the natal and maternal dens that occurred on crown land. 

We conducted several presentations and outreach activities targeted at various audiences 
throughout 2006-07, including presentations to the Oil and Gas Commission and the Peace 
Region Ministry of Environment, Louisiana-Pacific, Dawson Creek Rotary, and the Dawson 
Creek Trappers Local. A newspaper article highlighting the project was also published in the 
Peace River Block News during March 2007. 

Future work planned for 2007-08 includes habitat evaluations, identifying additional 
candidate Wildlife Habitat Areas, publishing peer-reviewed scientific reports, and extension of 
the results of this work to forest licensees, trappers, and the oil and gas industry.
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1.0 Introduction 
The fisher (Martes pennanti) is a medium-sized member of the Mustelid (weasel) family that 
inhabits many of the lowland forested areas that dominate the plateaus and plains of central 
and northeastern British Columbia. Fishers are considered to be habitat specialists, fulfilling 
most of their life requirements in forested habitats (Powell 1993, Weir and Harestad 2003). 
Evidence from studies of fishers in western coniferous forests indicates that fishers require 
late-successional seral stages or elements for foraging, resting, and whelping (Jones 1991, 
Weir and Harestad 2003). Because of this strong association, forest-harvesting activities that 
focus on late-successional forests may have detrimental effects on fisher populations by 
altering and degrading the abundance and distribution of resources they require. 

Fishers are currently on the provincial Blue list (special concern) and critical habitat 
requirements for this species are needed for sustainable forest management plans. Current 
knowledge about the habitat ecology of fishers in central British Columbia has identified large 
declining cottonwood trees as characteristic of natal and maternal denning habitat (Weir 
2003, Weir and Harestad 2003). Fishers in central BC appear to rely on large coarse woody 
debris as thermal cover during periods of extreme cold (Weir et al. 2004). However, in the 
Peace region of northeastern British Columbia, fishers appear to be abundant in spite of the 
relative rarity of these habitat features. Thus, current habitat management guidelines under 
the Forest and Range Practices Act (FRPA) may not be relevant or effective for fishers in the 
Peace region.  

These gaps in the knowledge of the habitat relationships of fishers hamper the ability of 
forest licensees in this region to adequately manage for fisher habitat as part of their 
sustainable forest management plans. Detailed habitat ecology information is required to 
ensure that habitat protection and management for fishers in these areas is appropriate and 
effective. Forest managers need to determine if current stand-level management practices in 
the Peace region are sufficient to supply natal and maternal denning sites and cold weather 
refuges for fishers. Knowledge of habitat requirements for this region will support revisions to 
the Identified Wildlife Management Strategy (IWMS) account for this species that better 
reflect these needs.  

Fishers in British Columbia are currently managed as a furbearer that can be legally 
harvested by trappers on registered traplines between 1 November and 15 February. 
Harvests of fishers have declined in British Columbia over the past 30 years, which has 
contributed to its current status as "vulnerable" in the province (Weir 2003). Recent work 
conducted in northcentral British Columbia suggests that the density of fishers in that area 
may be between 8.8 and 11.2 fishers/1000 km² (Weir and Corbould 2006). However, due to 
the lack of relevant density estimates for northeastern British Columbia, harvest management 
may be incorrectly based on estimates from other jurisdictions. 

This project addresses several primary objectives to further support sustainable fisher 
populations in the Peace River Region. First, we will identify the characteristics of natal and 
maternal denning habitat to provide increased and appropriate protection under the Forest 
and Range Practices Act. Second, we will describe and identify habitat relationships of 
fishers in this region to provide applicable and valuable information to land management 
planning processes and habitat supply analyses. Third, we will estimate the density of fishers 
in this ecological region to provide information on sustainability of the population. Finally, we 
will provide extension reports and presentations to the forest, oil and gas, and trapping 
industries that will help these groups manage fishers and fisher habitat in a sustainable 
manner. 
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2.0 Project Areas 
Our project areas occurred in the Kiskatinaw Plateau ecosection (Demarchi 1995) to the 
south and west of Dawson Creek, BC (55° 45’ N, 120° 11’ W). The Kiskatinaw Plateau is a 
relatively flat upland with some dissection by the Murray, Kiskatinaw and Wapiti rivers and 
rises from the Peace River Basin to the north and culminates in the Rocky Mountain Foothills 
to the south. Numerous wetlands occur on the upland surface.  

We used different, but overlapping, areas for each of the inventory and research components 
of this project (Fig. 1). The inventory area covered 2205 km² and was defined by the extent of 
the moist-warm and wet-cool subzones of the Boreal White and Black Spruce biogeoclimatic 
zone (BWBS) in the northcentral portion of the Kiskatinaw Plateau. This inventory area was 
delimited by cleared agricultural land to the north and east and the Engelmann Spruce-
Subalpine Fir biogeoclimatic zone to the west and south. Although this may not provide total 
geographic closure to the population of fishers in the area, these boundaries likely reduced 
the amount of migration of individuals to or from the area. The research study area covered 
621 km² and included both lowland and upland forested area to the east of the Kiskatinaw 
River and north of Tupper Creek. 

Forests in the project area are typical of boreal mixed-wood landscapes. Dominant tree 
species included white spruce (Picea glauca), trembling aspen (Populus tremuloides), 
lodgepole pine (Pinus contorta), and black spruce (Picea mariana), with deciduous 
components of balsam poplar (Populus balsamifera spp. balsamifera) and paper birch 
(Betula papyrifera). Young forest stages were comprised primarily of trembling aspen or 
lodgepole pine, whereas later-successional stands were dominated by spruce or seral 
associations of trembling aspen. The natural disturbance regime of the project areas was 
frequent, large-scale fires (up to 1,000 km²) occurring about every 100 years (British 
Columbia Ministry of Forests and British Columbia Ministry of Environment, Lands and Parks 
1995). 

3.0 Methods 
All methods used and data collected for this inventory and research program followed 
applicable sections of Resource Information Standards Committee (RISC) protocols for 
capture and handling (Resources Information Standards Committee 1998a), species 
inventory (Resources Information Standards Committee 1998b), and inventory methods for 
medium-sized territorial carnivores (Resources Information Standards Committee 1999). All 
data were stored in a relational database, based on the Wildlife Species Inventory template 
(British Columbia Ministry of Sustainable Resource Management 2006). 

3.1 Density Estimation 
Using genetic identification methods (Foran et al. 1997), we identified individuals by 
passively collecting hair (and associated follicle tissue) from fishers throughout the project 
area. We estimated density of fishers within the inventory project area using mark-recapture 
techniques (e.g., Mowat and Paetkau 2002) to estimate population size and divided this 
number by the total area sampled.  

We divided the inventory project area into 7 x 7 km cells (see Fig. 1). Following Mowat’s 
(2001) recommendation to achieve a population estimate that has a 95% CI half-width that is 
<40% of the estimate, we attempted to sample an area with at least 40 resident fishers  
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Figure 1. Location of the inventory grid cells, research study area, and Kiskatinaw Plateau 
ecosection southwest of Dawson Creek, British Columbia. Radiotelemetry study area is 
demarked by thick black line, inventory grid cells are outlined in thin black line. 

during 3 capture sessions. Using information from Weir and Corbould (2006) and Lofroth 
(2004), we estimated the density of fishers in the project area to be between 10 and 15 
fishers/1000 km², with the most probable density being about 13.7 fishers/1000 km². Thus, 
we anticipated that we needed to sample an area of approximately 2940 km² to encompass 
40 individuals (i.e., 60 grid cells). However, logistic constraints limited our sampling to 45 grid 
cells (2205 km²).  

We designed sampling devices (“hair snaggers”) to snag and collect hair (and associated 
follicle tissue) from fishers that attempted to access bait suspended inside the unit. The 
sampling unit was constructed of 3 pieces of wood (2 pieces, 2 x 14 x 60 cm; 1 piece, 2 x 11 
x 60 cm) that were screwed together to form 3 sides of a box, with 1 long side and 2 small 
ends left open.  We constructed the sample unit so that it could be attached vertically to the 
bole of a suitably sized tree (> 20 cm dbh), thereby forcing fishers to crawl through either the 
top or bottom opening to access the centrally positioned bait. Inside the unit, we attached 6 
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patches (2 x 6 cm) of glue pads with thumbtacks, approximately 8 cm from the openings of 
the unit (3 on each end). The glue pads were placed horizontally to maximize exposure to 
animals passing through to the bait. Sampling units were baited with a combination of beaver 
meat and sardines wrapped in cheesecloth. We also used a mixture of commercial skunk 
essence, fisher lure, ground beaver castors, anise extract, and glycerine to attract fishers to 
the site. A small wooden porch roof was positioned above the affixed sample unit to protect 
the unit from precipitation and a run-pole was fastened to the tree to facilitate access to the 
sampling unit. 

We established sampling units at sites that field personnel believed were most likely to catch 
fishers and sampled 3 suitable sites within each cell during 3 sampling periods. Sample units 
were operational for approximately 3 weeks during each sample period. We attempted to 
move the units at least 1 km among sites within each cell. 

When a glue patch had a hair sample on it, we covered the patch with a piece of waxed 
freezer wrap, removed it, and stored it in a uniquely identified envelope that allowed the 
sample to air-dry. We attempted to identify the sample to species using gross morphology 
and colour, in addition to field observations, such as tracks in snow at the sample sites.  

Genetic fingerprinting1 

For each hair sample that was collected, DNA was extracted using QIAGEN’s DNeasy 
Tissue Kits, following the manufacturer’s instructions. One sample was selected from the 
upper glue pads and one from the lower glue pads at each site, biasing towards sample 
quality and visual species. When there was only hair on 1 glue pad, only one sample was 
selected. We attempted to use 10 guard hair roots for extraction. When under-furs were 
used, the entire clumps of whole under-fur were extracted rather than clipping individual 
roots. Leftover samples and DNA will be archived for 5 years.  

To identify the species of each sample, we ran a microsatellite prescreen. Prescreening 
samples for species is usually achieved by selecting a marker that has non-overlapping 
ranges of allele sizes for any pair of species. Unfortunately, the combination of fisher, marten 
(Martes americana) and short-tailed weasel (Mustela erminea) produced no single loci that 
had good differentiation among the 3 similar species. Thus, we opted for a sequence-based 
analysis of the 16S rRNA mtDNA gene, which works across many mammal species and thus 
has the advantage of returning a result for species that are distant from the target species, 
such as squirrels.  

We generated multilocus genotypes for all samples identified as fishers. We used the same 7 
markers that have been used elsewhere for fisher genetic analyses (Ggu 101, Ggu 216, 
Lut604, Ma19, Mvis72, Ma1, Ma2). Once the genotypes were completed, we checked for any 
pair of genotypes that were similar enough to have been created through genotyping error.  

Analysis of gender was based on the ZFX/ZFY/SRY system that was developed for 
mustelids by Wildlife Genetics Incorporated. One sample was selected from each individual 
for gender analysis, biasing selection towards samples that produced the strongest 7-locus 
during the first pass.  

3.2 Livetrapping 
We captured fishers in Havahart wire-cage traps (Models 1081 and 1089), which were wire-
mesh sets approximately 24.5 x 31 x 81 cm. We set traps in patches of habitat that appeared 

                                                 
1 All genetics analysis were conducted by Wildlife Genetics Incorporated, Nelson, BC 
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to fulfil the habitat requirements of fishers or otherwise appeared to be used by fishers. We 
selected trap locations within these patches that had microsite attributes, such as coarse 
woody debris (CWD) or clusters of trees. Traps were often set under or beside elevated 
pieces of CWD or in the middle of groups of trees. 

We set each trap to ensure that trapped animals remained dry, insulated, and had a supply 
of food. We placed traps on beds of spruce or subalpine fir boughs and covered the top and 
sides of the traps with wax-coated cardboard boxes. We lined traps with straw and covered 
with more boughs so that snow or wind would not penetrate the trap. We baited each trap 
with approximately 200 g of beaver, deer, or moose meat, which was tied with twine into the 
back of the live-trap.  

We took several actions to enhance the efficacy of the traps. Prior to setting the trap for the 
first time, the pan, cable, and door of each trap were lubricated with petroleum jelly and 
tested to ensure that the trap functioned properly. We scented vegetation near each trap site 
with a mixture of commercial skunk essence, fisher lure, ground beaver castors, anise 
extract, and glycerine. Scent was re-applied every 3-5 days. At a subset of traps, we 
suspended large pieces (>5 kg) of road-killed deer or moose in nearby trees as an additional 
attractant. We checked traps daily and assessed the functioning of each trap every 2-3 days. 
When we captured non-target species (usually American martens), we fed them a small 
amount of strawberry jam to reduce the likelihood of hypoglycaemia and released them 
immediately.  

3.3 Handling 
We used 2 approaches to radio-tag fishers during 2007. In January and February, we 
captured fishers and transported them to a veterinary clinic in Dawson Creek for processing. 
Fishers that were radio-tagged by an off-site veterinarian in Dawson Creek were moved from 
the live-trap into a wooden transfer box for transport to the veterinary clinic. During March, 
we had a veterinarian perform implant surgeries in the field at the capture site.  

Prior to immobilization, we estimated the body weight of each fisher to ensure that animals 
were administered appropriate dosages of anaesthetic. We used a handling cone to restrain 
the animal and administered drugs with a hand-held syringe. 

Fishers were immobilized using 1:1 mixture of tiletamine HCL:zolazepam HCL (Telazol®). 
We administered drugs at 4 mg/kg to induce anaesthesia before further anaesthetising for 
implant surgery. Because of decreases in body temperature that were observed during 
immobilizations in previous studies, we placed warm hot-water bottles under the immobilized 
fishers while the animals were anaesthetised.  

We measured, monitored, and marked fishers while they were chemically immobilized. Sex, 
body weight, and cranial and skeletal measurements were documented. We also collected 
small hair samples from each fisher for genetic analysis. We classed fishers as adults, 
subadults, or juvenile by palpating the saggital crest and examining the level of tooth wear 
(Powell 1993). We considered fishers that were <1 year old as juveniles, between 1 and 2 
years old as subadults, and those ≥2 years old as adults.  

3.4 Radio-tagging  
We had a licensed veterinarian surgically implant fishers with intraperitoneal transmitters 
(Telonics IMP/300/L), either in the field or in-clinic. All capture, handling, and tagging 
protocols were reviewed and approved by the provincial wildlife veterinarian. 
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To maintain anaesthesia for the implant surgery, a mask was placed over the animal's face 
and a mixture of isoflurane (Aerrane®) and oxygen was administered by a portable 
vaporiser. The concentration of isoflurane was initially 2.5% for induction and 1-2% for the 
maintenance of anaesthesia.  

A routine surgical preparation of the ventral midline was performed following hair removal, 
which was limited to an approximately 3 x 5 cm area to minimise heat loss. A skin incision 
was made caudal to the umbilicus. Subcutaneous tissue was bluntly dissected and the 
incision continued through the linea alba. The sterilised implant transmitter was then inserted 
into the abdominal cavity and tucked around the body wall, adjacent to the right kidney, 
dorsal to the intestines. The abdomen was closed with 3-0 absorbable suture material. The 
incision was then sealed with skin glue.  

Following the surgery, we wrapped each fisher in a blanket and placed them back in the live 
trap to recover from anaesthesia and to reduce the likelihood of hypothermia. We released 
the fishers from the live trap at which they were captured when they were fully recovered 
from the effects of the anaesthetic. 

3.5 Radio-monitoring 
Radio-tagged fishers were monitored using standard telemetry procedures (RISC 1998b). 
We collected directional bearings from ground stations using a three-element, collapsible 
Yagi antenna. We estimated locations and 95% error polygons from ground telemetry using 
Locate III software (Nams 2005). We then estimated the precision of each location using the 
95% error polygons for ground locations. All ground telemetry work used Universal 
Transverse Mercator (UTM) coordinates from a handheld Global Positioning System. All 
locations were recorded using North American Datum 1983. Aerial telemetry methods 
followed those outlined in the Resources Inventory Standards Committee document “Wildlife 
Radiotelemetry” version 2.0 (1998c).  

Ground-based radiotelemetry was used to identify natal and maternal dens of parturient 
females. Natal and maternal dens were identified by repeatedly radio-tracking adult female 
fishers during April and May (e.g., Weir 1995, Weir 1999). Maternal den sites and structures 
were marked and described during the period of occupancy, as were all cold-weather resting 
sites. We also used ground telemetry to identify resting sites used by radio-tagged 
individuals. Den and rest sites were characterized on the basis of type of sites (ground, tree, 
cavity, coarse woody debris), species and diameter-at-breast height of element used (if in 
tree).  

3.6 Home range 
We estimated the size and location of the home range of each resident fisher using two 
estimators. For fishers with 30 or more locations, we estimated home ranges using the 95% 
isopleth of the utilisation distribution (UD) generated from the fixed kernel method with the 
smoothing parameter selected by least-squares cross-validation (Worton 1989, Seaman et 
al. 1999). For fishers with repeated observations at one location (e.g., natal or maternal den, 
rest site), we initially estimated the smoothing parameter for the fixed kernel for a dataset 
without the repeated observations. Using the value of the smoothing parameter generated 
from this technique, we re-ran the fixed kernel on the complete dataset. To allow comparison 
with other studies, we also calculated aggregate home ranges using the minimum convex 
polygon (MCP) created from 100% of the locations obtained for each fisher with ≥10 
radiolocations. We used the Animal Movement extension to ArcView (Hooge and Eichenlaub 
1999) for all home range calculations. 
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3.7 Habitat assessment 
We conducted habitat evaluations in 400-m² plots at natal and maternal dens identified on 
Crown land. Sampling within each plot followed methods for vegetation sampling as outlined 
in Describing Terrestrial Ecosystems in the Field (British Columbia Ministry of Environment, 
Lands and Parks and British Columbia Ministry of Forests 1998) to quantify the vegetation 
and structural characteristics of the plot. We used ground inspection methods for site 
description, mineral soil characteristics, humus form, coarse fragment content, and 
ecosystem description. We conducted ocular cover estimates for the A (tree), B1 (high shrub; 
2-10 m), B2 (low shrub; 0.15-2 m), B (all shrub), C (herbaceous), and D (moss) vegetation 
layers. We also estimated cover for each tree species in the A layer. We assessed all trees 
≥7.5 cm dbh within the plot using Mensuration and Tree Attributes for Wildlife techniques 
(British Columbia Ministry of Environment, Lands and Parks and British Columbia Ministry of 
Forests 1998: sections 4 and 6), paying particular attention to fully describe the den tree. We 
also measured coarse woody debris (British Columbia Ministry of Environment, Lands and 
Parks and British Columbia Ministry of Forests 1998: section 7) on two 24-m linear transects 
emanating from plot centre. 

4.0 Results2 

4.1 Density estimation 
We completed 3 hair-snagging sessions at 46 grid cells throughout the Kiskatinaw Plateau 
ecosection between 22 January and 26 April 2006. Hair traps were operational for 28 days, 
on average, during each of these 3 sessions (SD = 7.8 d, n = 137). We collected 229 hair 
samples at 56 sites in 35 grid cells during the 3 sampling sessions. More sites generated hair 
samples during the March session (29 sites), relative to the February (14 sites) or January 
(11 sites) sessions.  

At the 56 sites that produced samples, we detected 7 fishers (5M, 2F), 35 American martens, 
8 red squirrels (Tamiasciurus hudsonicus), 3 short-tailed weasels, 3 flying squirrels 
(Glaucomys sabrinus), and 1 black bear (Ursus americanus). One sample failed to amplify 
and 1 sample contained hairs from more than 1 species, so could not be identified. One 
fisher was detected in the January capture session, 2 in the February session, and 4 in the 
March session. Detections of fishers were spread throughout the inventory area (Fig. 2). We 
did not document any fishers being recaptured during the 3 sampling periods, so could not 
conduct mark-recapture estimates of population size.  

4.2 Livetrapping 
We set live traps at 91 sites for 1162 trapnights (i.e., 1 trap operational for 1 24-hour period) 
between 13 December 2006 and 23 March 2007 within the study area (Table 1; Fig. 3). Each 
site was operational between 3 and 35 trapnights (x̄   = 14 trapnights, SD = 7 trapnights).  

We captured 12 fishers (4M, 8F; Table 2) on 13 occasions; a success rate of 1.12 fishers/100 
trapnights. Ten untagged fishers were captured (2M: 1 adult, 1 juvenile; 8F: 4 adult, 4 
juvenile) and two previously tagged adult males were recaptured (1 transmitter replaced). All 
of the fishers that we captured were in good physical condition, with considerable omental fat  

                                                 
2 For data collected to 23 March 2007 
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Figure 2. Detections of fishers during DNA mark-recapture inventory, January - April 2006. No 
fishers were recaptured during the hair-snagging sessions. 

 

Table 1. Live-trapping effort and captures of fishers between 2005 and 2007, Kiskatinaw 
Plateau ecosection. 

Capture session 
Number of 

sites 
Number of 
trapnights Captures 

Captures per 100 
trapnights 

Mar 2005 52 713 6 (4M, 2F) 0.84 
Feb – Mar 2006 67 1067 4 (1M, 3F) 0.37 
Dec 2006 – Mar 2007 91 1162 13 (4Ma, 8F) 1.12 
a     1 male was captured twice during capture session 
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Figure 3. Locations of livetraps and captures of fishers in the research study area, 2005 - 2007. 
Six livetraps have caught more than 1 fisher during a capture session.  
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Table 2. Characteristics of fishers captured and radio-tagged during January and March 2007. 

Fisher 
ID Sex 

Estimated 
age class 

Capture 
date LFDa 

F05 M  Adult 29/01/07 6
     05/03/07 6
F10 M  Adult 12/03/07 5
F11 F  Subadult 18/01/07 10
F12 F  Juvenile 23/01/07 2
F13 F  Juvenile 24/01/07 15
F14 F  Adult 26/01/07 3
F15 M  Subadult 27/01/07 20
F16 F  Adult 02/03/07 3
F17 F  Subadult 02/03/07 3
F18 F  Juvenile 03/03/07 2
F19 F  Juvenile 14/03/07 9
F20 M  Adult 20/03/07 19
a     latency to first detection (trapnights) at capture site 

deposits. Eight of 11 fishers that were implanted had obvious subcutaneous fat. The average 
latency to first detection of traps that caught fishers was 8 trapnights (SD = 6, range 2 - 20). 
In addition to fishers, we also caught American martens on 280 occasions and gray jays 
(Perisoreus canadensis) on 4 occasions. 

4.3 Radio-monitoring 
As of 21 March 2007, 15 radio-tagged fishers were being monitored, including 5 of the 6 
fishers that were monitored during 2005-06. Adult female F02, who had been followed since 
March 2005, was last detected on 31 July 2006; the battery in her transmitter has 
presumably expired. 

We collected 239 radiolocations of 14 radio-tagged fishers between 1 April 2006 and 21 
March 2007, of which 230 were suitably precise for inclusion in habitat and home range 
analyses (Table 3). We identified the element used for resting or denning on 59 occasions, 
the patch used for either resting, denning, or while active for 113 sites, and the stand used 
for 183 radiolocations. We have identified 35 rest sites, 5 natal dens, and 4 maternal dens 
since the inception of the research study. 

Fishers appeared to be fairly well spread across the study area (Fig. 4). The 95% UD home 
ranges of 5 fishers for which we collected sufficient data averaged 26.4 km² (SD = 5, n = 4) 
for females, whereas the lone estimate for males was 249.2 km² (Table 4). Minimum convex 
polygon home ranges for fishers ranged between 4.4 and 57.3 km² for females (n=7) and 
between 33.7 and 169.5 km² for males (n=3). 

We observed fishers using several different types of structures for rearing offspring (Table 5). 
We identified 4 natal dens from 4 reproductive females during April 2006: 2 in declining 
balsam poplars and 2 in declining trembling aspens. Three of the 4 females that produced 
offspring during 2006 moved their kits to maternal dens during May (F09 used the same natal 
den for the entire denning period). The mean dbh of the natal and maternal den trees 
documented during 2005 and 2006 was 50.4 cm (SD = 8.8, n = 9). All of the den trees had 
some level of decay that produced cavities that could be used as dens. We documented 
females using natal and maternal dens between 27 March and 27 May. We conducted 
habitat evaluations at the 3 natal and 1 maternal dens that occurred on Crown land during 
summer 2006. 
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Table 3. Precision of 336 radiolocations of tagged fishers collected between March 2005 and 
March 2007 in the Kiskatinaw Plateau ecosection.  

  Monitoring history 95% error polygon (ha)  
Fisher 
ID Sex 

Capture 
date 

Last 
radiolocation

Duration 
(d) 

Current 
status Nonea < 0.3

0.3 – 
0.8 

0.8 – 
3 

3 – 
19.6 

19.6 
– 75 Total

F01 M 06-Mar-05 11-May-05 66 unknown     1 3 1   5 
F02 F 08-Mar-05 31-Jul-06 510 unknown 21 4 3 9 7 2 46 
F03 M 12-Mar-05 12-May-05 61 unknown 1   2 2   3 8 
F04 F 12-Mar-05 12-Mar-05 0 unknown           1 1 
F05 M 15-Mar-05 23-Mar-07 461 alive 4 4 5 8   6 27 
F06 M 18-Mar-05 13-May-05 56 unknown   2   3 1 1 7 
F07 F 04-Mar-06 23-Mar-07 384 alive 12 8 4 8 5 3 40 
F08 F 10-Mar-06 23-Mar-07 378 alive 8 9 3 8 9 8 45 
F09 F 18-Mar-06 23-Mar-07 370 alive 14 9 4 9 4 6 46 
F10 M 21-Mar-06 23-Mar-07 367 alive 3 7 4 10 8 5 37 
F11 F 18-Jan-07 23-Mar-07 64 alive 4 3 2 3 1 1 14 
F12 F 23-Jan-07 23-Mar-07 59 alive     2 1 1 1 5 
F13 F 24-Jan-07 23-Mar-07 58 alive 3 2 2 3   2 12 
F14 F 26-Jan-07 23-Mar-07 56 alive 2 4 2 2 1 1 12 
F15 M 27-Jan-07 23-Mar-07 55 alive 3 4 3 1   1 12 
F16 F 02-Mar-07 23-Mar-07 21 alive     1     1 2 
F17 F 02-Mar-07 23-Mar-07 21 alive 2 2 1 1 1 2 9 
F18 F 03-Mar-07 16-Mar-07 13 alive 1 1       1 3 
F19 F 14-Mar-07 23-Mar-07 9 alive 1   1     1 3 
F20 M 20-Mar-07 23-Mar-07 3 alive     1     1 2 
a     indicates that element used by the fisher was identified. Not all element-scale locations 

were independent (e.g., repeated observations at natal den). 
Table 4. Estimated home ranges and areas of use for radiotagged fishers monitored in the 
Kiskatinaw Plateau ecosection between Apr 2006 and Mar 2007. Estimated 95% UD home range 
for individuals with ≥30 radiolocations; MCP estimated for those with ≥10 radiolocations. 

  Home range (km²) 
Fisher ID Radiolocations 95% UDa MCPb 

F02 46 19.4 14.8 
F05 27  113.4 
F07 40 29.2 57.3 
F08 45 30.5 30.3 
F09 46 25.7 19.8 
F10 37 249.2 169.6 
F11 14  20.8 
F12 5   
F13 12  4.4 
F14 12  17.1 
F15 12  33.7 
F16 2   
F17 9   
F18 3   
F19 3   
F20 2   
a     isopleth of the 95% utilization distribution estimated using fixed kernel method 
b     minimum convex polygon of all radiolocations 
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Figure 4. Home ranges and areas of use of currently tagged fishers and 1 adult (with sufficient 
data) in the Kiskatinaw Plateau ecosection, 2006-07. Home ranges (95% UD) were estimated for 
fishers with >30 radiolocations; radiolocations (and associated MCP) are shown for fishers 
with 10 - 30 radiolocations. 
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Table 5. Natal and maternal dens used by 4 female radiotagged fishers for rearing kits during 
2005 and 2006. 

Fisher ID Den use Date first observed
Tree 

Speciesa dbh (cm)
F02 Natal  17/04/05 Acb 51.5 
F02 Maternal  09/05/05 At 39.5 
F02 Natal  27/03/06 Acb 45 
F02 Maternal  22/04/06 At 37 
F07 Natal  27/03/06 Acb 54 
F07 Maternal  23/05/06 Acb 65 
F08 Natal  01/04/06 At 50 
F08 Maternal  21/04/06 At 57 
F09 Natal den 02/04/06 At 55 
a     Acb: balsam poplar (Populus balsamifera spp. balsamifera); At: trembling aspen 
(Populus tremuloides) 

Outside of the rearing period, we radio-located fishers resting in 35 different structures, with 3 
instances of re-use of rest sites. We documented fishers resting most frequently in or under 
accumulations of woody debris (11 occasions), followed by subnivean cavities under shrubs 
(5), in cavities in balsam poplar (4) or aspen (2) trees, under single pieces of coarse woody 
debris (4), or on platforms (e.g., brooms) in black or white spruce trees (4) or lodgepole pine 
(1). We also radiolocated fishers resting in burrows in the snow not associated with any 
habitat element (2), abandoned buildings (2), and in an underground burrow (1), abandoned 
beaver (Castor canadensis) lodge (1), magpie nest in willow (1), or on the snow surface (1). 

We identified 4 potential Wildlife Habitat Areas for 3 of the radiotagged fishers within the 
study area during 2006. The proposed areas ranged from 2.9 to 5.1 ha in size (Table 6) and 
were anchored around the natal and maternal dens that occurred on Crown land (2 natal and 
2 maternal dens occurred on private property). The WHAs were laid out to include the den 
structures and sufficient foraging and security habitat to maintain the integrity and 
effectiveness of the area for rearing (Fig. 5). 

4.4 Presentations and Outreach 
We conducted several presentations and outreach activities targeted at various audiences 
throughout 2006-07. In September, we made a presentation to representatives from the Oil 
and Gas Commission and the Peace Region Ministry of Environment, summarizing the 
project objectives, results, and direction of the project. Feedback from the meeting was 
positive with considerable interest in the results that we had compiled to date. A similar 
presentation was made to foresters at Louisiana-Pacific in Dawson Creek. We also gave a 
presentation to the local Rotary service group about the project, highlighting the involvement 
of the local licensee and government agencies in the project. An article on the research 
project (see Appendix) was highlighted on the front page of the local Dawson Creek 
newspaper in March 2007. This article was distributed on the Canadian Press news-wire and 
was picked up by at least 1 other BC community newspaper (Cranbrook Daily Townsman).  

 

ARTEMIS WILDLIFE CONSULTANTS 13



Kiskatinaw Fisher Research Year-end Report 2007 

 
Figure 5. Layout of proposed Wildlife Habitat Areas for 3 radiotagged fishers relative to the 
home range of each fisher. Inset maps show a detail of the position of den or resting structures 
within each WHA. 
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Table 6. Description of 4 candidate Wildlife Habitat Areas for fishers proposed for the research 
study area, 2006. 

Description Boundary ribbon 
Date 

ribboned
Area 
(ha) 

Perimeter
(m) 

F02 natal den 2005 + winter rest sites Pink+blue, with red-white 29/07/06 5.1 888 
F08 natal den 2006 Pink+blue, with red-white 27/07/06 3.0 675 
F08 maternal den 2006 Pink+blue, with red-white 30/07/09 4.8 964 
F09 natal den 2006 Pink+blue 01/08/06 2.9 907 

During 2006-07, we strived to get more involvement from local trappers in the project. We 
provided an update and presentation to the Dawson Creek Trappers Local in March 2007. 
We also contacted trappers with traplines in the study area to determine if they were 
interested in assisting in the live-trapping of fishers on their lines. Most of the trappers 
appreciated the offer of being involved in the livetrapping program, but only 1 was able to 
commit the time to live-trap for fishers on his line during the winter.   

5.0 Discussion 

5.1 Inventory 
The mark-recapture inventory was largely unsuccessful in collecting hair samples from 
fishers. This may have been because few fishers occurred in the inventory area or resident 
fishers did not visit the hair snaggers during the sampling period. Considering that only 1 of 3 
radio-tagged fishers that potentially occurred in the sampling area (grid cells 178 and 190) 
were “captured” by the hair snaggers, it is most likely that our sampling method was not 
appropriate. A more effective sample methodology would increase the attractiveness of and 
likelihood of encountering the sampling units (hair snaggers). 

Increased efficacy could be achieved by using more persistent olfactory attractants that 
remain aromatic for longer periods of time. On occasion, we noticed that when we dismantled 
a sample unit, the bait had not been eaten and there was no noticeable odour from either the 
bait or the scented area. Perhaps using a stronger-smelling bait and attractant with long-
lasting aromatic compounds, combined with more air-flow through the units and visits to 
replenish baits, would make the units more detectable by fishers.  

Fishers also would be more likely to encounter the sampling units if the sample occurred in a 
biologically relevant area. We used a grid cell size for our inventory of 49 km², whereas our 
radiotelemetry data suggests that female home ranges are between 19 and 30 km². Thus, it 
is likely that the sampling of 3 sites within the 49-km² grid cell could occur outside of a 
resident female’s home range. Resizing the grid cells so that they are closer to the minimum 
female home range size for fishers in the project area (i.e., about 20 km²) would likely 
improve the probability of resident fishers encountering the sample unit. 

5.2 Research study 
The rate of capture of fishers during 2006-07 was substantially higher than in previous years 
(1.12 captures/100 trapnights, compared to 0.84 in 2005 and 0.37 in 2006), which may be 
due to several factors. First, at least 4 female fishers in the study area produced offspring 
during 2006, which may have resulted in a relatively high abundance of juveniles in the area 
that we live-trapped. Second, the 3 registered traplines on which we focussed our live-
trapping efforts have been relatively inactive during that past several years, so fishers may 
have been more abundant than in other areas that have been consistently trapped. Finally, 
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consistent snow cover since October 2006 may have made it more difficult for resident 
fishers to access small prey than during previous low-snow years. 

The natal and maternal dens of the 4 female fishers that we identified during 2005 and 2006 
were similar to dens reported for fishers elsewhere in British Columbia. Both Weir and 
Harestad (2003) and Weir and Corbould (in prep.) identified females whelping and rearing 
offspring in cavities in relatively large-diameter, declining deciduous tree species (black 
cottonwood). Three of the 5 natal dens that we identified were in balsam poplars, which is the 
same species as black cottonwoods (Populus balsamifera).  

The characteristics of the natal and maternal dens were also similar, although the diameters 
of the trees were smaller than natal dens from elsewhere (mean 50.4 cm dbh, compared to 
about 100 cm dbh for black cottonwood dens). The trees had considerable heart-rot (decay), 
and the den cavities occurred from 2 m to 15 m above ground level, which is similar to the 
characteristics of cottonwood trees used by fishers for natal dens in the Williston region 
(x̄  entrance height = 15 m; Weir and Corbould, in prep.).  

However, the mechanisms by which the den trees developed cavities appeared to be 
different for several of the dens, compared to elsewhere in BC. Although several of the dens 
in balsam poplar trees were accessed through branch-holes, we noted that fire-scars on the 
bole of both aspen and poplar trees often resulted in heart-rot that continued up the bole of 
the tree. This is quite different than what has been observed in black cottonwoods, which 
produce cavities as the result of natural pathogens and branch development in that species. 
The fire-scars that we observed are believed to have occurred during low-intensity surface 
fires that killed off some of the cambium layers on young aspens and balsam poplars, 
allowing for the introduction of heart-rot fungus through the lower portion of the bole. This 
heart-rot appeared to continue up the inside of the bole and fishers accessed the interior 
cavities on these trees through either cracks or branch-holes. 

Many structures that radio-tagged fishers used for resting were similar to those used 
elsewhere in British Columbia. Similar to Weir and Harestad (2003) and Weir and Corbould 
(in prep), we documented fishers resting in cavities in declining deciduous trees (balsam 
poplars and aspens). We also occasionally identified fishers using branch sites for resting, 
particularly during summer and fall. Unlike the winter of 2005-06, we documented 
considerable use by fishers of subnivean sites under coarse woody debris or debris piles 
during periods of extreme cold in 2006-07. The snow depth during the 2006-07 winter was 
considerably more than the previous winter, so it is likely that the snow reached sufficient 
depth to provide suitable subnivean spaces for rest sites, and the temperature was cold 
enough for fishers to seek out these sites. 

6.0 Future Work 
Works scheduled for 2007-09 include: 

6.1 Continued radio-telemetry monitoring and habitat evaluations 

Fisher radiolocations will be ground-inspected and detailed habitat descriptions will be 
conducted at all sites with suitable levels of precision. Den and rest sites will be revisited 
during summer to conduct full habitat descriptions using standard habitat measurement 
techniques. Habitat factors that affect selection will be described by analyzing the data 
gathered using resource selection analyses. These analyses will form the basis of models 
that predict fisher habitat value within this region.  
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6.2 Develop habitat conservation guidelines 

Using outcomes from the habitat evaluations, we will work with forest licensees, government 
planners, trappers, and other habitat managers to develop effective conservation guidelines 
that will help maintain critical habitat for fishers across the landscapes of the BWBS zone. By 
using the identified key habitat components, we will work with industry to develop the most 
effective conservation methods that will retain these structures, as much as possible, within 
their operational constraints. This approach will enhance the likelihood of successful adoption 
and application of conservation applications across the landscape. We will also use the 
information from the habitat evaluation to update general wildlife measures for Wildlife 
Habitat Areas (WHAs) and other management areas 
(http://www.env.gov.bc.ca/wld/frpa/iwms/documents/Mammals/m_fisher.pdf). We will, if 
necessary, update the furbearer management guidelines for fishers 
(http://www.env.gov.bc.ca/fw/documents/fisher.pdf).  

6.3 Identify candidate Wildlife Habitat Areas 

Throughout the course of the radiotelemetry monitoring, we will use the identified natal and 
maternal dens to delineate candidate WHAs within the project area. We will also use the 
habitat information collected at these sites to develop a predictive mechanism through which 
other potential WHAs may be identified outside of the project area. 

6.4 Publish peer-reviewed scientific reports 

Results of this work will be prepared as manuscripts for publication in peer-reviewed 
scientific journals. Publication in these journals will facilitate adoption and widespread 
application of the habitat conservation guidelines and are the cornerstone of science-based 
management of this species and its habitats. 

6.5 Extension programs for forest licensees, trappers, and oil and gas industry  

For forest licensees and government planners, we will produce habitat management 
guidelines that help with the incorporation of fisher habitat considerations into sustainable 
forest management plans. It is anticipated that these extension materials will be delivered in 
an interactive workshop setting, in addition to hardcopy extension manuals. We plan to be 
actively involved in the assessment of the efficacy of these guidelines in conserving fisher 
habitat throughout the region. The anticipated outcome of the forestry extension program is 
the adoption of forest management practices by licensees that conserve or enhance 
identified habitats for fishers throughout the Peace Region.  

Our presentations and publications targeted to trappers will promote the sustainable harvest 
of fishers throughout the region. We expect to present the results of our work at meetings of 
local trapping organizations and at the annual general meeting of the British Columbia 
Trappers Association. We will also submit periodic and final summaries to the BC Trapper 
magazine. As trappers are keenly interested in the fur resources of the province, we will be 
liaising with trappers throughout the course of the project to ensure their involvement and 
address any concerns or questions that they may have about the work. 

The third target audience of our extension program is the oil and gas sector. Activities of this 
industry can have a profound effect on the quality and distribution of habitat for fishers 
throughout the region. Throughout the course of this project, we will liaise with industry 
representatives to begin to develop a framework through which habitat conservation for 
fishers can occur. Specific extension materials are expected to include presentations and 
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hardcopy manuals on the effects of oil and gas activities on fishers and fisher habitat and 
techniques by which to mitigate these effects. 
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