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Figure 1. Original range of the fisher (stippled), range at time of greatest
contraction ( blue) line, and present range (late 2007, pink ). (Developed from
Gibilisco (1994) , Hagmeier (1955, 1956), Powell (1993) and Proulx et al. (2004),
museum collections, unpublished agency reports, and personal communications
with agency personnel.)

Introduction

Historically, over-trapping for fur, loss and fragmentation of forest habitats and predator
control campaigns led to massive population decreases and broad extirpation of fishers
In the US (Figure 1; Powell 1993). Protection from trapping has led to population
recovery in some places but not everywhere. Because fishers are an important
component of their natural ecological communities, and are a valuable furbearer, fishers
have been live-captured where populations appear healthy and reintroduced to re-
establish extirpated populations. Not all such reintroductions have re-established
populations.

To understand better what factors affect success of reintroductions, and to learn
whether healthy fisher populations can withstand having animals removed to be released
elsewhere, we modelled fisher reintroductions and tested model predictions using data
from real fisher reintroductions across northern North America.
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We chose to model fisher populations using Vortex because the literature contains = O
sufficient information to estimate most demographic variables needed, we could model the 8 4% |
trajectories of both a donor population and a reintroduced population, and we could model ® g
spatial attributes for both populations. = 0

We modelled both the donor and reintroduction sites as a grid of 50 hexagonal cells, LC’ 8 3% r
evenly split between private and public land. Private land was logged twice/100 yrs, most — *§
public once/100 years and legal wilderness areas never (7 cells of 25). Logging removes LL 2%
complex canopy structure, reduces or eliminates canopy closure, and decreases or
removes complex structure on the ground. Vortex allows only 1-year responses to major 1% ~
habitat changes. To gain a long-term effect from logging, we exaggerated the reduction of ._
reproduction and survival in the year immediately following harvest. 0o
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Each adult fisher maintained a stable home range within 1 cell; juveniles dispersed to
cells with probability decreasing with distance. We obtained rates of mortality and Number Areas 20 20 4 4 4
reproduction from the literature.
We used the mean extinction rates produced by Vortex as indices of extinction, Number Years 3 5 3 5 8

showing relative increases or decreases in probabilities of extinction.
We first ran an elasticity analysis of baseline model for the donor population to
understand which variables had the greatest effects on probabilities of extinction.
Second, we removed 20 fishers (12 adult females, 8 adult males) from the donor
population for 2, 3, 5 or 8 years, removing either 5 from each of 4 different cells per year,
or 1 fisher from each of 20 cells.

Figure 3. Predicted effects of removing different numbers of fishers from the baseline population for 3 or
5 years, predicted by 100 runs of VORTEX for each set of values for variables.

Model Results

30
Sensitivity analyses of our baseline model showed decreasing litter size and increasing
juvenile mortality were the only changes to which the model is sensitive (Figure 2). The
20 extinction for the baseline model was 5%. To be conservative, we reduced litter size to 2.0
In all subsequent model populations.
O 10 | Removing 20 fishers/yr for up to 8 years had little effect on the extinction index for our
N - model donor population (Figure 3).
M _IC:) I : The index of predicted successful reintroduction of fishers (1 T extinction index) varies
QO 9_3 o 0 - | [ considerably with the introduction scenario (Table 3). Holding other variables constant, the
% 8 _,(E_, \ I Index of success increases with the number of years that fishers are released (Figure 4)
—i N X _.10 + and with the number of females released, as long as sufficient males are released as well
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Figure 2. Elasticity results for the baseline conditions for a source population. Baseline conditions were
run 100 times for 100 years using VORTEX with stochastic variation. Elasticity indexes the percent
change in the probability of extinction when input variables changed by + 10%.

Number Years Fishers Released

Figure 4. Predicted relationship between number of years that fishers are released and success in
establishing a new fisher population. The VORTEX model included stochastic variation and was run for
100 years. Twenty fishers were modeled to be released each year in 4 groups of 5, each group with a sex
ratio of 2 males:3 females, and each group released into a different site.

Real Reintroductions: Methods

We collected all available information about fisher translocations (reintroductions,
augmentations and introductions) from the literature, including success or failure, from
unpublished agency reports, agency files and archives, and by communicating personally
with agency personnel and individuals associated with translocation efforts. We sought data
on the following factors that could, conceivably, affect translocation success:

Number fishers released

Sex ratio

Number of (consecutive) years for releases
Release season*

Proximity of source population*

Hard vs. soft release*

Eastern vs Western North America
Number of release sites*

Prior feasibility assessment*

Purpose of translocation*

Monitoring efforts post release

Protection from fur-trapping for fishers*

Protection from incidental fur-trapping*

Reestablishment of fur-trapping following the
translocation*

Ownership of lands where fishers were released*

Data were not available for all factors for all reintroductions. Few of the earliest
reintroductions, for example, documented release type, dates or number of release sites.
Success was usually obvious due to abundant sightings, road-kills and incidental captures in
traps set for legal furbearers. Failure was sometimes hard to establish, as complete loss of
a reintroduced population may take many years and absence of a fisher population is difficult
to confirm. We excluded from our analyses those reintroductions for which success or failure
was unclear.

We tested for influential factors using logistic regression (proc genmod in SAS).

Real Reintroductions: Results

We obtained data from 28 reintroductions (Figure 6)
Three factors clearly affected the probability of a successful reintroduction (p < 0.05):
Total number of fishers released (Figure 7)
Number of years that Fishers were released (Figure 7)
Where fishers were released, Eastern vs Western North America (Figure 6)
Sample sizes for several factors were small or lacking in variation, limiting our ability to
state for certain that they did not affect probability of success. Most releases occurred In
winter, for example, preventing a thorough test of seasonal effect on success. Researchers
have argued, however, that releasing fishers not in the breeding season should lead to
fishers establishing home ranges more quickly and closer to their release sites (Proulx et al.
1994).

70 r
o
60 r
e
o 20
(7))
S 40 - s
D 30 |
“ s
X 20 -
% °
S 10 -
o °?
4:1:0:0 1:2:2:0 3:2:0:0 2:3:0:0 1:1:0:3 1:4:0:0
3:1:0:0 2:2:1:0 2:2:0:1 1:2:0:2
2:1:0:0 2:2:0:0 1:2:1:1
Total 1 2 2 3 4 4
Females

Sex and Age Ratio AM:AF:JM:JF

Figure 5. Predicted relationship between numbers of female and male fishers, including juveniles, released at each of
4 subsites in each of 5 years and success in establishing a new fisher population. The VORTEX model included
stochastic variation and was run for 100 years. Twenty fishers were modeled to be released each of 5 years in 4
groups of 5, with each group released into a different site.

Figure 6. Original range of the fisher (stippled), range at time of greatest
contraction ( blue), present range (late 2007, pink), and sites where fishers
have been released to re -establish (or to establish) populations.  (Developed
from Gibilisco (1994), Hagmeier (1955, 1956), Powell (1993) and Proulx et al.
(2004), museum collections, unpublished agency reports, and personal
communications with agency personnel. )
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