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INTRODUCTION 

 The Pacific fisher (Martes pennanti) is regarded by the 

California Department of Fish and Game as a species of special 

concern (Williams 1986).  The Department of Fish and Game's concern 

is linked to the loss and degradation of habitat (Grinnell et al. 

1937; Buck et al. 1994).  The fisher is also considered a sensitive 

species by the USDA Forest Service in all Regions where it occurs, 

with the exception of Washington and Oregon (Ruggiero et al. 1994).  

The range of the fisher in California has been described (Grinnell 

et al. 1937; Schempf and White 1977; and Gould 1987) as northwestern 

California and the Sierra Nevada mountain range.  Although possibly 

stable in the northwestern and north-central mountainous regions, 

Gould (1987) warned that the reduction of overall range and 

concentration of the majority of the fisher population into three 

relatively small areas (northcoast or Klamath region, north-central 

or Trinity mountain region, and the southern Sierra Nevada region) 

makes the fisher populations more vulnerable to extirpation in the 

state. 

 Fisher populations are reported to use large tracts of mature 

mixed conifer forest (Grinnell et al. 1937; Schempf and White 1977; 

Powell 1982; Buck et al. 1994; Freel 1991; Jones and Garton 1991) 

with specific sites described as being closer to streams, farther 

from openings, with more large trees, denser canopy closure, and 

greater snag density than the forest at large.  Fisher have been 

reported in Douglas-fir (Pseudotsuga menziesii) habitats (Lang 1980; 
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Harris et al. 1982; Franklin et al. 1981) but not for the redwood 

zone of California, although systematic studies have not targeted 

this species in the redwood zone.  Anecdotal sightings (Folliard and 

Dillar, per. com. 1993; Kerns 1992, Meyers, per. com. 1993) have 

been reported in the redwood zone where mature Douglas-fir is the 

co-vegetative component. 

 Management strategies to fill the gaps between suitable 

habitats could protect and promote species richness and biodiversity 

for wide-ranging mammals (Scott et al. 1993) such as the fisher, 

marten (Martes americana), and other mid-sized forest carnivores.  

Home ranges of individual fisher have been reported (Allan 1983; de 

Vos 1952; Kelly 1977; Buck et al. 1979) to range from 4.0 km2 to 24.4 

km2 in Massachusetts, to 16 km2 in Ontario, to 8.7 km2 in Trinity 

County.  Based on this, Allen (1983) assumed that a minimum of 161 

km2 of potentially suitable and connected habitat must be present 

before an area can sustain a population of fishers.  Recent 

extensive work around Trinity Lake in Trinity and Shasta Counties 

has reported male home ranges as large as 128 km2 (Golightly et al. 

1994).  Consequently, Allen's (1983) estimates of required habitat 

areas to support a population of fisher may be an underestimate when 

applied to California forests.  Smaller forest areas may be used by 

fisher (but not necessarily sustained) if the area is connected to 

larger areas of suitable fisher habitat.  

 Presence of Pacific fisher in the redwood zone could be 

confirmed through sampling and positive detections.  Absence of 
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fisher from the redwood zone can not be confirmed without intensive 

and systematic sampling over years.  Knowledge of the presence of 

fisher in the redwood zone would allow for management strategies to 

account for the connectivity (or lack of) between habitat patches. 

 A cooperative study on the distribution of fishers in coastal 

Northwestern California was conducted in the summer of 1994.  The 

project was funded by the California Department of Fish and Game, 

with additional help from USDA Forest Service, California Department 

of Parks and Recreation, and private timber companies, including 

Simpson Timber Company, Scotia Pacific Holding Company, and 

Louisiana Pacific Corporation.   

 The objectives of the study were to 1) systematically survey 

for the occurrence of fisher and other forest carnivores within a 50 

km band along the northwest coast of California and 2) if detections 

of fisher were obtained, to quantify the habitat associated with the 

detections and to describe the distribution of detections within the 

study area. 

 

STUDY AREA 

 Field work was a joint effort by public and private landowners 

in Humboldt and Del Norte Counties along the northwest coast of 

California.  The study area extended from the Oregon border to the 

southern end of Humboldt Redwoods State Park in  

southern Humboldt County and from the Pacific coast east, 

approximately 50 air-km inland (Figure 1). 
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   An area immediately adjacent to the coast is known as the 

redwood zone due to the presence of redwoods (Sequoia sempervirens) 

and a mesic environment.  Redwoods are restricted to coastal areas 

where temperature regimes are relatively stable and accompanied by 

frequent summer fog (Mayer and Laudenslayer 1988).  Vegetative 

associates for the redwood zone are described by Zeiner 1990; Mayer 

and Laudenslayer 1988; and Raphael and Barrett 1985.  Douglas-fir 

becomes increasingly dominant in the transition from the mesic coast 

to more xeric inland sites and as a response to soil and 

microclimate conditions.  These changes occur at various distances 

from the coast, but within the 50 km band of the study area. 

 

METHODS 

 We used a systematic track plate survey to detect fishers and 

other forest carnivores along the northwest coast.  Surveys began in 

June 1994 and were completed by mid-August 1994.  Track plate 

station techniques were based on Fowler and Golightly (1994).  Ten, 

approximately west to east survey routes were established along 

accessible roads within the study area.  Each route was divided into 

5 km segments with track plate stations placed in alternating 

segments.  Within a 5 km segment containing track plates, we 

established six track plate sampling stations at 1 km intervals 

(Figure 2).  There was at least a 5 km interval between the next 

segment containing sampling stations.  A sampling station consisted 

of a plywood box and a sooted track plate with chicken bait.  A 
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total of 234 track plate stations were sampled for 22 days with 

check intervals every other day (Fowler and Golightly 1994).  At 

each check interval we exchanged the sooted track plate, contact 

paper and bait. 

 Stations were placed near perenial or ephemeral watercourses 

when possible (Seglund and Golightly 1993).  Depending on terrain 

and vegetative surroundings, stations were approximately 10-100 m 

off the road.  For example, if the end of a 1 km interval occurred 

within a small grassland area, then the station would be established 

beyond the grassland into the forest.    Distance from the ocean was 

measured on a 1:156,000 GIS map to the western most station of each 

segment.  Each segment of six stations was assigned a habitat type.  

Habitat was defined by the dominant tree species (most abundant 

vegetative type in the canopy), basal area of those trees, and the 

average DBH of the three largest trees, all within a 0.04 ha 

circular plot around each station.  Measuring the three largest 

trees within a plot was used to better represent the vegetative 

canopy of the stand.   

 There were four habitat types defined for the study area:   1) 

Coastal - dominant vegetation consisted of any combination of sitka 

spruce (Picea sitchensis), red alder (Alnus rubra), and occasional 

redwood;  2) Redwood - dominant vegetation consisted of redwoods;  

3) Transition - dominant vegetation consisted of a combination of 

Douglas-fir and redwoods;  4) Douglas-fir - dominant vegetation 

consisted of Douglas-firs and usually a component of contained oaks.   
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 Chi-square analysis was used to test for differences in fisher 

detections among the four habitat types assigned to the study area.  

To analyze the distribution of detections, we grouped the 16 

township tiers that were surveyed into four larger tiers (four 

township-tiers each).  We used Chi-square to test for differences in 

fisher detections among the four geographic tiers.  We also grouped 

segments into categories of 0-10 km and greater than 10 km from the 

ocean.  Student's t-test was used to determine if there was a 

difference between fisher detections and distance from the ocean. 

 Analyses were conducted with the individual fisher detections 

treated as discrete events, but for purposes of graphical 

presentation the detections were converted to a detection ratio for 

each segment containing six track-plate stations.  The detection 

ratio was the response variable and was defined as the number of 

stations with detections in a segment divided by the total number of 

stations within that segment. 

  

RESULTS 

 Pacific fishers were detected by track plates along the 

northwest coast within the redwood zone (Figure 3).  Other species 

detected included ringtail (Bassariscus astutus), black bear (Ursus 

americanus), gray fox (Urocyon cinereoargenteus), weasel spp. 

(Mustela spp.), raccoon (Procyon lotor), spotted skunk (Spilogale 

putorius), striped skunk (Mephitis mephitis), opossum (Didelphis 

marsupialis), bobcat (Lynx rufus), and squirrels.  Detection ratios 
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were determined for each segment for all forest carnivores detected 

(Table 1). 

 The north-to-south geographic distribution of detections 

(Figure 3) suggested a pattern.  To investigate this pattern, in 

figure 4 we averaged the detection ratios for each township-tier 

sampled.  The greatest detection ratios were obtained from the 

central part of the study area (T5N-T12N).  To test if there was a 

significance in the clumping of fisher detections in the central 

part of the study area, we did an analysis on fisher detections for 

each larger tier.  There was a significant difference in detections 

among the geographic tier (x2=12.01,df=3,p=0.05) with the most 

northern and southern tiers having the fewest detections.   

 Fishers were detected at 30 stations across the survey in all 

four habitat types.  There were multiple visits by fisher at some 

stations (not reflected in the detection ratios) in the coastal, 

transition, and Douglas-fir habitat types, but not in the redwood 

habitat.  There was a significant difference in detections among the 

four habitats (x2=7.81,df=3,P=0.049).  In figure 5 the detection 

frequencies were expressed as average detection ratios by segment 

for each of the four habitat types.  The average detection ratio in 

the coastal habitat was greater than the expected, however we had a 

relatively small sample in the coastal habitat.  In the 11 segments 

representing redwood habitat, the average detection ratio was lower 

than the expected.  The 15 segments representing transition habitat 

had a higher average detection ratio than the expected.  Finally, 
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the 11 segments representing Douglas-fir habitat had an average 

detection ratio similar to the expected. 

 We determined the average detection ratios for each segment and 

their distance(km) from the ocean (Figure 6).  There was a 

significant difference in fisher detections relative to the distance 

from the ocean (t=4.08,df=37,p=0.049).  There were higher detection 

ratios at the mid-distances from the ocean and lower ratios at 

either extreme.  There was one exception to this pattern. One 

segment at approximately 1.5 km from the coast had a high detection 

ratio of 0.66.  When this segment was removed from the analysis, the 

p-value was 0.013.  This segment was characterized as transition 

habitat with an average elevation of 317 m.  There was only one 

other segment similar to this segment, which had a detection ratio 

of 0.16; this segment was approximately 2 km from the ocean with 

transition habitat and an average elevation of 310 m.  The other 

five coastal segments (less than 3 km from the ocean) were coastal 

or redwood habitat types with lower average elevations. 

 

DISCUSSION 

 Large scale surveys can be an effective way to detect landscape 

patterns of animal occurrence.  This is especially important for 

species with very large home ranges.  Our large scale track-plate 

survey resulted in a greater number of fisher detections in the 

redwood zone than we had anticipated.  Fisher have been known to be 

associated with Douglas-fir habitats on the west coast (Ruggiero et 
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al. 1994), but have not been documented in redwood habitat type.  

Fisher were present in the redwood zone and in all habitat types 

sampled.  However, greater fisher detection ratios were found in the 

transition habitat at mid-distances from the coast.   

 One coastal segment in Redwood National Park had as high a 

detection ratio as any inland site.  Other segments in close 

proximity to the coast (0-10 km) had no fisher detections or had low 

detection ratios.  The segment with the high detection ratio was in 

a transition habitat, where as, the other coastal segments (except 

for one) had coastal or redwood habitat types.   

 Human activities may have negative effects on fishers through 

removal of high quality habitat, fragmentation and isolation of 

habitats, and increased human access to fisher populations 

(Heinemeyer and Jones 1994).  Although anecdotal, human disturbance 

may explain the difference between the two transition habitat 

segments near the coast with very different detection ratios.  The 

segment with a low detection ratio was located near a major highway, 

while the segment with a high detection ratio was located in an area 

of a National Park where human access was very limited. 

 Although we detected fisher in coastal and redwood habitats,  

the detection ratios were low.  Relatively higher detection ratios 

were found in transition and Douglas-fir habitats, particularly when 

these habitats were located in township tiers 5N-12N of the study 

area.  It is possible that the availability of prey is positively 

associated with this habitat type, which could effect the detection 
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patterns of fisher in the transition and Douglas-fir habitats.   

 The northern and southern ends of the study area had few 

detections.  This could be due to a change in habitat 

characteristics in the more northern and more southern township 

tiers.  However, without a wide scale analysis using geographic 

information systems, it is unclear how the habitat patterns 

correlate with this distribution. 

 We cannot determine from one survey or without radio telemetry 

how fishers are using the redwood zone for foraging, resting, 

reproduction, or for travel between habitats.  Simple occurrence of 

animals in a particular habitat type provides little insight into 

its habitat requirements (Ruggiero et al. 1994).  Although we cannot 

infer how fishers use the redwood zone, the detection ratios were 

different in the habitat types within the zone.  It remains unclear 

whether fisher detections were lower near the coast because the 

habitat is less preferred or because human disturbance is greater.  

With such large home ranges, it is also possible that fisher may use 

the coastal areas only peripherally, and that these areas may not 

sustain substantial fisher populations. 
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  The presence of fishers has been established along the 

northwest coast.  It is evident from the analyses that there are 

patterns to their occurrence.  However, the causes of the patterns 

need to be elucidated.  It would be beneficial from a management 

perspective to continue this track plate survey in the future.  

Detecting changes in the distribution of fisher over time can give 

researchers a more clear description of their current range in 

California and what habitat differences are found between the 

populations.  Furthermore, the detection ratios have possible 

application to monitoring long term trends in the coastal 

population. 
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Figure 1:  Study area for the summer of 1994 coastal track plate 

survey.  It extends from the Oregon border south to the southern end 

of Humboldt County in Humboldt Redwoods State Park and approximately 

50-air km inland from the ocean. 



 

 

Figure 2:  A hypothetical example of a survey route with six track 

plate stations (X) at 1 km intervals in alternating 5 km segments. 
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Figure 3:  Study area showing the 39 segments surveyed.  Stars 

represent segments where fisher were detected at one or more 

stations and circles represent segments without fisher detections. 
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Figure 4:  Average fisher detection ratios for each township tier 

sampled.  The study area extended from township 18 north, along the 

Oregon border, to township 1 south (0) in southern Humboldt County.  

Where bars are absent, fishers were not detected in that tier.  

Numbers above the bars are the number of segments surveyed in that 

township tier. 
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Figure 6:  Average fisher detection ratios for each segment sampled 

and their distance (km) from the ocean. 
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Table 1:  Detection ratios for the 39 segments of all forest 

carnivores detected in the track plate survey. 
 
Segment Fisher Ringtail Bear Racoon Weasel Sp. Skunk Bobcat Oppossum Gray fox St. Skunk 
           

1 0 0 0 0 0 0.33 0 0.16 0 0 
2 0 0 0 0 0 1 0 0 0 0 
3 0 0 0.66 0 0 0.66 0 0 0 0 
4 0 0 0 0 0 0 0 0 0.16 0 
5 0.16 0 0 0 0.16 0.16 0 0 0.33 0 
6 0 0 0.16 0 0 0 0 0 0.83 0 
7 0.16 0 0 0.5 0 0 0 0 0 0 
8 0 0 0 0 0 0.16 0.16 0.16 0.66 0 
9 0 0.16 0.5 0 0 0.16 0 0 0.66 0.16 
10 0.66 0.16 0.16 0 0 0 0 0 0.16 0 
11 0 0 0 0 0 0 0 0 1 0 
12 0.33 0 0 0 0 0 0 0 0 0 
13 0.16 0 0.66 0 0 0 0 0 0.66 0 
14 0 0 0 0 0 0 0.16 0 0.5 0 
15 0.16 0.33 0.33 0 0 0 0 0 0.16 0.16 
16 0.5 0 0.66 0 0.33 0.16 0.16 0 0.16 0 
17 0.16 0 0 0 0 0 0 0 0 0 
18 0 0 0 0.16 0 0 0 0 1 0 
19 0 0 0.33 0.16 0 0 0 0 0 0 
20 0 0 0.5 0 0 0 0 0.16 0.16 0 
21 0.16 0 0.16 0 0 0.33 0 0 0.66 0 
22 0.66 0 0 0 0 0 0 0 0 0 
23 0 0 0.16 0 0 0 0 0 0.83 0 
24 0.16 0 0 0 0 0 0 0 0.16 0 
25 0.16 0 0.16 0 0 0 0 0 0 0 
26 0 0 0 0 0 0 0 0 0.33 0 
27 0.5 0 0.16 0 0 0 0.16 0 0.5 0 
28 0 0 0.16 0 0.16 0 0 0 0.66 0 
29 0.16 0 0.33 0.33 0 0 0.16 0 0.16 0 
30 0.33 0 0 0 0 0 0 0 0.33 0 
31 0 0 0 0 0 0.16 0 0 0.5 0 
32 0.33 0 0 0 0 0.83 0.16 0 0.16 0 
33 0 0 0.5 0.16 0 0 0 0 0 0 
34 0 0 0.16 0 0 0 0 0 0.16 0 
35 0 0 0.33 0 0 0.16 0 0 0 0 
36 0.2 0 0.2 0 0 0 0 0 0 0 
37 0 0.16 0 0.16 0 0.16 0 0.33 0 0 
38 0 0 0 0 0.33 0 0 0 0 0 
39 0 0.66 0 0 0 0 0 0 0.5 0 
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Appendix A. Habitat variables measured at all detection stations in 
a 0.04 ha circular plot centered on the detection station. 
 
Variable Measurement Protocol 
Vegetation Type  Classified by dominant tree type 

(Douglas Fir, Redwood, Redwood/Douglas 
Fir mix, or coastal mix of Douglas 
Fir/Sitka Spruce/Red Alder) and age 
(old growth or second growth). 
 

Diameter Breast Height(cm)  Average DBH of 3 largest trees in the 
plot measured from the upslope side of 
each tree. 
 

Distance to Ocean(km) 
 

Measured in km of aerial distance from 
ocean to the station. 
 

Distance to Water(m) The distance from plot center to 
permanent or ephemeral water. Measured 
directly for near water or from air 
photos for distant water courses. 
 

Canopy Cover(%) Measured at the station with a 
spherical densiometer. 
 

Ground Cover Estimated in a 0.1 m2 hoop placed at 
the plot edge in each cardinal 
direction.  Estimates were made 
relative to five cover classes (0-5, 
5-33, 33-67, 67-95, 95-100%). 
 

Woody Debris Woody debris such as slash and other 
small diameter wood were categorized 
on the plot as being abundant, 
occasional, or absent. 
 

Number of Logs A count of the number of logs on the 
plot with diameters >25cm. 
 

Edge(m) The number of meters of lineal edge 
(change in vegetation type or age) in 
an area circumscribed by a circle 250m 
in diameter. Edge was identified on 
1:16000 or 1:6000 air photos or 
1:24000 on the photo quads. 
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Edge Type  The change in vegetation across an 

edge to clear cuts, select cuts, 
water, building and development, 
cliffs, or bare soil. 
 

Elevation(m) Measured with global positioning 
system or from 1:24000 topographic 
maps. 
 

Topography Each site was classified as ridge top, 
side slope, drainage bottom, flood 
plain, or headwater. 
 

Distance to Road Measured directly with a measuring 
tape, from plot center to road edge. 
 

Road Type The nearest road was classifiedas 
gravel (or dirt), or paved. 
 

Roads Open/Closed The nearest road was classified as 
open to the public or closed to public 
access. 
 

Road Gap Distance Measured as the lineal opening in the 
canopy over the nearest road.  
Measurement was perpendicular to the 
direction of vehicular traffic. 
 

Harvest History Age since last harvest was estimated 
from agency records or interviews with 
private land owners. 
 

WHR Type Each plot was classified using canopy 
cover and DBH in Douglas Fir and 
Redwood types to the Wildlife Habitat 
Relationships system (Mayer and 
Laudenslayer, 1988). 
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Appendix B.  Variables included in the final models of forward selection and backward 
selection logistic regression.  The logistic regression included 11 stations with 
positive detections of fisher and 108 stations without detections.  Midpoint 
classification was 0.1 in both models. 
                                                                                           
                       Forward Selection        Backward Selection      Percent Correctly 
Variable               Chi-square    p           Chi-square    p            Classified               
 
Ground Cover              3.66     0.05             2.77     0.10 
 
Distance to Ocean         3.05     0.08             2.86     0.09 
 
Elevation                 2.24     0.13             1.66     0.19 
 
Edge                      1.80     0.18             1.73     0.19 
 
Road Canopy Gap           1.49     0.22 
 
Model Forward            11.58     0.04                                         70          
 
Model Backward                                      9.72     0.05               70                  
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Appendix  C.  Selected continuous variables from the habitat assessments surrounding detection stations 
where fisher were detected (n = 11) and where fisher were not detected (n = 109).  Means are 
represented by the horizontal bars and 95% confidence limits are represented by the vertical lines. 
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Appendix  D.  Vegetative classification of stations where fisher were detected (n = 11) and where fishers 
were not detected (n = 109), using the WHR system (Mayer and Laudenslayer, 1988). 
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Appendix E.  The mean (+ S.E.) for continuous variable measured in the 0.04 ha plots 
centered on each station.  Stations with fisher detections (n = 11) were compared with a 
Mann-Witney U test or a t-test to the stations which did not record a fisher detection (n 
= 109). 
 

Distance to Ocean(km)             6.7 + 2.2         11.2 + .7         0.022        MWU 

                                      
                                         Mean For Station_____             
                                  Detected        Not Detected          p         Test    
                                   (x+SE)           (x+SE)  

 
Diameter Breast Height(cm)       53.3 + 7.7         65.1 + 6.2        0.46         MWU           
Distance to Water(m)            152.0 + 34         143.0 + 11         0.88         MWU 
 
Canopy Cover(%)                  86.8 + 2.6         86.8 + 1.1        0.75         MWU 
 
Number of Logs                    3.1 + 1.0          2.7 + 0.2        0.89         MWU  
 
Edge(m)                         336.0 + 73         184.0 + 22         0.01         MWU 
 
Elevation(m)                    466.0 + 6.8        454.0 + 30         0.73         MWU 
 
Distance to Road(m)              41.8 + 6.8         45.1 + 3.5        0.82         MWU 
 
Road Canopy Gap(m)                6.3 + 1.5          7.8 + 0.6        0.54         MWU 
 
Harvest Historya(yrs)            25.3 + 3.2         25.6 + 1.5        0.13        t-test 

                                                                                          
a Ten plots with detections and 61 without detections had documentable history from which
last harvest could be obtained. 
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