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Sumimiy

From late 2009 thiDu|^ late 2011, we released fisheis (pekamapmnanS) (24F, 16M) onto the Stilling Management Area o\wied by Sierra 

Pacific Industries in the Northern Sierra Nevada and Southern Cascade Mountains of northern California. We have monitored all 

translocated fisheis and their proggny as closely as possible to document their survival, reproduction, dispersal, and home rangg 

development thiDU|^ 2016 (year-7). Released fisheis experienced higji survival during both the initial post-release period (4 months) and 

for up to 2 yeais after release. We have documented 35 fisher mortalities since 2009, including 9 in 2016. We have documented 

repoxluction in all yeais of the study and from each of the 3 translocated cohorts. Of the 40 fisheis in the 3 release cohorts, we tracked 32 

(80%) long enougji to document the establishment of home ranggs. Males established laiggr home ranggs and travelled further than 

females. Fisheis from some souice populations were infected Mth eye worms (Theh^ caUfonmisis) and some fisheis firm Humboldt and 

western Trinity counties were infected with a prevbusly undescribed tiematode. During our annual trapping effort in 

October-November2016,we totaled 93 c^turesof53 individual fisheis (34 F, 19 M), including 26 new fisheis (17 F, 9 M), 23 parent 

juveniles (15 F, 8 M), 1 female that had been released in year-1 and 1 male released in year-3. Our best estimates of survival and 

repioduction are consistent with a stable or growing population on Stiding. Our population modeDing, however, shows that short-term 

population stability can not be confirmed before year-10 of the project, or 2020.
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Introduction
The human-assisted movement of animals gDes back thousands 

of years in Europe (Alcover, 1980; Masseti, 1995) and more than a 
century in North America (reviewed by Bolen and Robinson, 2003) 
but, until recently, feasibility planning and research desigp have not 
been incorporated into translocatiQns (Biggins et al., 2011; 
Breitenmoser et al, 2001; International Union for the Conservation of 
Nature, 2013; Lewis et al, 2012; Miller et al, 1990a, 199Cb; Powell et 
al, 2012). Unfortunately, reintroductions of endan^jpred species in 
recent decades have experienced frequent failures (Armstrong and 
Seddon 2008). Efforts to counteract failures have led to better 
planning and to introducing experirnental desigi into reintroductions 
(e.g, Mfller et al. 1990a,b; Lewis and H^es 2004; Callas and Figura 
2008; Big^ et al.2011). In addition, a critical factor that has received 
little attention is the effect on a source population of removing prime, 
reproductive, adult animals, animals wth higJi reproductive value (&), 
for release elsewhere (Armstrong and Seddon, 2008; Powell et al, 
2012). The effects on a source population of removing prime, 
reproductive animals are potentially greater than those of trapping 
similar numbers of animals for fur (Buskirk et al, 201^, which can 
include largp numbers of non-reproductive juveniles.

Because of concern for the status of fishers in California, to 
understand how fisheis in particular, and mammalian predators in 
gpneral, respond to intensive forest management, and to understand 
better why some fisher reintroductions have succeeded while others 
have failed,the CalifomiaDepartmentofFish&’Wildlife (DFW; 
formerly Fish & Game), the US Fish & MUdlife Service (FWS), Sierra 
Pacific Industries (SPI) and North Carolina State University (NCSU) 
started colaborating in 2007 to re-establish a fisher population in the 
northern Sierra Nevada and southern Cascade Mountains of 
Cakfomia. In 2009, the CaHfomia Department of Fish SiWildlitB 
g^e final gaproval for 40 fisheis to be reintroduced over 3 years 
(autumn 2009 — autumn 2011) onto SPI’s 648 km^ Stirling 
Managpment Arrea (hereaflEr ‘ ‘Stirling’ ’), which is managed intensively 
for timber production (Figure 1). The Memorandum of 
Understanding initiating the research states that released fisheis and 
their progny are to be studied intensively for the 8 years folloawng the 
year-1 reintroductions.

In a related effort to understand the fisher population in the far 
northeastern extent of the fishef s rang in Cakfomia, we beggi 
independently in 2006 to use non-invasive methods to estimate 
population parameters for the fisheis living on the managed, forested 
landscape centered on the Klamath River in northern Cakfomia and 
southern Ctegon (Figure 1). Combining the non-invasive, genetic 
surveys conducted in this study area with the research on reintroduced 
fisheis on Stirling provded the opportunity to broaden conservation 
benefits for fisheis (e.g, Seddon et al. 2007, Sanazin and Barbaiit 
1996), to understand better the dynamics of fisher populations on 
managpd landscapes, and to study a souice population for a 
reintcoduction. We moved fisheis from this study area to Stiding in 
the winters of2009-2010 and 2010-2011. These removals were

taigted to lands owmed by Mchiggr-Califomia Timber Conpany 
(formerly Timber Products Conpany), meaning that fishers were 
removed from managed, industrial timberlands and released on a 
different but also managed landscpe. The removed animals were 
taigted to be adult members of the population wth higji 
reproductive potential.

The objectives of this research are:
To estimate annual survival and repioduction of fisheis on Stirling 

between 2010 and 2017.
To evaluate habitat selection by reintroduced fisheis and their 

offspring to test the predictions of available landscape-scale 
models of habitat quality and suitability for fisheis.

To evaluate fisher diet composition and prey distributions and 
abundances as a metric of fisher habitat quakty.

To quantify energy expenditure, energy balance, and overall body 
condition of fisheis and relate these metrics to habitat quakty and 
fisher conservation.

To gpnotype gpnetic sanples collected fiom reintroduced fisheis and 
their offspring

To dentify apects ofhabitat associated with, and to test functional 
models for, natal dens, maternal dens and rest sites for fishers.

To quantify disease prevalence and exposure in translocated fisheis 
and their offipring to determine the influence of disease on short 
and long-term persistence on the landscpe.

To predict the placement, sizes, and shapes of home rangs of 
rekitroduced fisheis and their offspring using models of ptimal 
home rang choice and to test those predictions using data on 
actual use of pace by those fisheis.

To predict patterns ofbreedingby Stirkngmales fiom home rang 
placement and famikaiity with landscapes and to test those 
predictions using data on paternity of fisheis bom in the study 
area

To evaluate the accuracy, precision and efficacy of a long-term fisher 
monitoring protocol during fall survey efforts 2013-2016.

To estimate abundance, survival and recruitment, population gowth 
rate and occupancy for the source population of fisheis throu|^ 
2016.

To estimate the effects on abundance and population ggowth rate, if 
any, caused by removing 9 adult fisheis fiom a souice population 
(an estimated 17% of the population) in 2009-2010 for release on 
Stilling.

To evaluate the original non-invasive study desigi, redesigi the
monitoringprotocol as necessary, and test the redesigned protocol 
for use as a monitoring tool for the reintroduced fisher population 
on Stirling.

To investigate the effects of intensive forest management for timber 
production and fire and associated salvag operations on fisher 
population dynamics.

Here we report on research activities that address these gpals 
directly for year-6, January-December 2015 of the project We 
review non-invasive research in the Klamath Region and the 
reintooduction activities to date.
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Terms and Definitions
See the Annual Report for 2014 for our definitions of suwessoi the 

re-intixxluction and success of the project, definitions of estahbhmmt 
and and definitions of the yeais of the project

General condition, disease, and ectoparasites
We assessed the health of all fishers that we captured on 

Stirling by conducting detailed physical examinations at the 
time of capture. We collected blood, mucosa and fecal 
samples to determine disease exposure to pathcgens that 
could affect population health through either direct mortality 
of adults or kits, or through impaired reproduction. We sent 
samples to the Integral Eoolcgy Research Center,
McKinleyville, California, where they will be tested for 
exposure to canine distemper virus and to Toxipiasma gjndii 
(the causative agent of toxoplasmosis), and to infection with 
canine parvovirus at a later date. Since the inception of this 
project, fishers captured on Stirling have been assessed, 
generally, as being in good health. We have seen no systemic 
physical abnormalities in either adult or, more importantly, 
young fishers bom on Stirling that would cause us to believe 
the population is currently suffering from inbreeding effects 
or other issues that cause us concern. Nevertheless, we collect 
genetic information on all animals translocated and bom on 
Stirling for later evaluation, specifically if problems 
hypothesized to be related to inbreeding should arise. During 
ph-^ical examinations, at least 2 biolcgists (usually a field 
biolcgist and a wildlife veterinarian) have graded fishers for 
general condition based on the condition of their teeth ddn 
and fur, musculature, obvious wounds or injuries, 
ectoparasite load, weight, and amounts of lat over the hips 
and ribs. We defined poor condition as having obvious, 
serious injuries or disease (including high ectoparasite load) 
and very low levels of body fat relative to other fishers. We 
defined excellent condition as having no s^ns of serious 
injury, having all camassial and canine teeth and little wear 
on incisors and premolars, and having high Weis of lat over 
hips and ribs. We defined average condition as being not 
obviously in poor or excellent condition, Fishers in average 
condition may have minor injuries and may have missing or 
h^hly worn teeth but have no conditions that are obviously 
negatively affecting the fisher. When we have encountered 
animals that for some reason did not fit into our 3 categories, 
we graded them as below or above average at our discretion.

Of246 captures of fishers on Stirling through December 
2016 where we evaluated the fishers, including recaptures of 
reintroduced fishers and captures of fishers bom-on-site, we 
have graded none as being in poor condition. We have

graded 26 (11%) as showing below average oondition, 120 
(49%) as average, and 100 (40%) as above average or 
excellent The average body condition may change through 
time on Stirling and, though the condition of animals to date 
gives us no cause for concern, we advocate continued 
monitoring of overall health and condition for as long as 
feasible.

Through year-7 of our research, we have collected 
ectoparasites of 4 taxa from fishers. Fleas and ticks have been 
relatively common (Figure 2). The data showvariation, likely 
due to environmental conditions, but no distinct patterns. 
We do not know why the occurrence of eye worms (Thezalea) 
varies so much. The percent of fishers that are infected with 
these 3 parasites on Stirling are similar to infestations 
elsewhere in Califomia. In each year at least 50% of fishers 
trapped on Stirling had at least one ectoparasite (Figure 2b). 
Yet, only 20% of the trapped fishers carried 2 different taxa 
of ectoparasites and fewer than 5% of the fisheis carried all 3 
taxa. Generally, when parasites do occur on fishers, the 
infestation is light to moderate in severity. If occurrence of 
parasites on fishers increases through time, it could indicate 
decrease in habitat quality, decrease in prey availability, or 
some other change in the abilities of specific fishers on 
Stirling to deal with ectoparasites. At present, our best 
evidenffi su^ests that the processes driving ectoparasite 
occurrence on fishers are similar on Stirling and elsewhere in 
Califomia. We shall continue to examine all fishers captured 
on Stirling for infection and other health-related issues that 
may affect the population.

In prevbus years we reported the occurrence of a new 
trematode species fiving in the perianal tissue of fisheis. This 
parasite is still known only from a restricted gpogr^hic range 
in the coastal areas of Califomia (Qifford et al. 2012). To date 
we have c^tured no fisheis infected vwth these trematodes on 
Stirling but we remain vigjlant in examining all fisheis for 
indications they msj be infected and we remain optimistic that 
we did not transfer the paiasite to Stirling.

Population monitoring on Stirling
From 17 October through 15 November 2016, we 

conducted alargp-scale trapping effort on Stiding to capture as 
many fisheis as possible and to outfit or re-outfit these fisheis 
vdth functional transmitters. We spread our ttapping effort 
across Stiding and adjacent lands focusing on areas where 
fisheis were known to live, had been prevbusly detected, or 
areas we consbered likely to have fisheis (Figure 3). To 
maximi2e efficiency, we split the study area bto east and west 
of Butte Qeek We trapped the east side for 14 tr^ (%s (17 
October - 30 October), then moved to the west sbe (02 
November -15 November) for 14 c^s. Logjstical constrabts
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precluded or curtaied temping in some areas we thougjat may 
have resident fisheis.

We deployed ^aproximately 100 tr^s each ni^t, totaling 
2868 tr^ (%s (1432 east, 1436west). We totaled 93 c^tures 
of 53 individual fisheis (34F, DM), yielding 3.2% trap success 
(number captures per 100 tr^ days). This c^ture rate was 
higjaerthaninallotheryearsoftc^aping(Table 1). Aswe 
experienced in previous years, c^ture success was geater on 
the East side (4.1 c^tures/100 trap c^s, or 4.1%) than on the 
West (2.4%). Whether this difierence is related to our 
rdeasingmoiE fisheis on the East side (30 vs 10), we do not 
know. Eishers have certainly moved across the study area 
since the initial releases. We c^tured 26 new fisheis (17F, 
91VI), 3 ofwhich were adults (2F, IM). We saw an increase in 
the number of juveniles captured in 2016 (15F, 81V1).

Of fisheis translocated to Stiding we rec^tured 1 female 
released in year-1 and 1 male released in year-3. Of fishers 
bom on Stilling we rec^tured 1 bom in 2011 (IF, OM), 2 
bom in 2012 (2F, OM), 6 bom in 2013 (4F, 2M), 5 bom in 
2014 (IF, IM), and 14 bom in 2015 (TF, 7M).

Of the 34 female fishers c^tured, 23 were gven new 
collais (relonicsMOD-125orLotekIitEtrack). Six adult 
males received new collars (Sirtrack Kiwisat 303, Lotek 
Minitrack, or Tdonics MOD-125). Fisheis have dispersed 
xwdely across Stirling now and limited personnel and other 
resources prevent us from tracking them all consistently. 
Therefore, althou|^ the majority of the 11 females that we did 
not collar could have carried them, we were restricted by the 
number of collars we had and by our ability to track them all 
consistently. We failed to capture 4 females whose 
transmitters were stfll functioning demonstrating that even 
when we placed traps vtithin the known home rangps of 
fisheis we do not always c^ture them

We had 91 c^tures of non-taigpt carnivores for a capture 
rate of 3.2% (Table 2), lower than capture rates for non-taigpt 
carnivores in 2015 (5.0%) and 2014 (3.6%), but higjrer than in 
2013 (2.6%) and 2012 (1.2%). The capture rate fornon-taigpt 
carnivores was hi|^er on the east side (4.4%) than the west 
side (2.0%). Ringtail (^sansmsastutii) and Spotted skunks 
(SpikgakgudB) were the most commonly captured non-taigst 
carnivores, accounting for 58.2% of the total.

At the conclusion of trapping in 2016, the agje structure of 
the known fisheis on Stirling emphasEed young fisheis 
(Figure 4). Fisheis < 2 yeais old comprised 63% of all fisheis 
known to be alive. Many fisheis older than 2 yeais of age are 
still in the population but the young age structure suggests 
healthy reproduction and recruitment The age distribution in 
Figure 4 is our best estimate of the true age distribution of the 
Stiding fisher population but is accurate only to the extent that 
our trapping results were representative for the population.

Also at the conclusion of trapping in, 2016, the minimum 
kaown population si2e for the fisheis on Stidingwas 59 (total

fisheis cgotured + non-captured fisheis stfll wearing functional 
transmitter collars). We have retrospectively adjusted the 
minimum population si2es for previous years, accounting for 
fisheis that were not know to be alive in those yeais but that 
since been captured, showmg that they must have been alive in 
those past yeais (Figure 5). The minimum number alive 
values suggpst a sli|^t decrease in the population size in 2013, 
thou|^ less severe than estimated duhngthat year, with a 
probable rebound in 2014 and into 2015. Calculations of the 
minimum number of females aHve indicate that the female 
population size has been relatively stable or growing sligjitly 
since the final releases of fisheis in 2011 (Figure 5). Thus, the 
observed decrease in minimum number aHve size during 2013 
appeals to be related to changps in the number of adult males. 
Consistent with these numbeis, we observed a relatively hi^ 
number of male mortaHties during 2013 and eady 2014 (n =
5).

Locations, movements and home ranges
The responses of fishers to being released onto Stiding, 

specifically their site fidelity afier release, is an iirportant 
measure of how those fisheis perceived their environment 
and its habitat quakty upon release (Beigpr-Tal and Saltz 2014). 
We have noted in previous reports that some released fisheis 
did wander, or explore, and at times did settle into areas off the 
district (Powell etal. 2012). As of 2015, mostlocations of 
fisheis have occurred within the boundaries of Stiding or very 
near to it (Figure 6). Similady, most den locations have 
occurred on Stiding. Because our researoh effort concentrates 
on Stiding (Figure 3), these data are not representative of all 
fisheis in the reintroduced population. We know that some 
fisheis live on adjacent lands. Nonetheless, a minimum of 50 
fisheis remain on Stiding annually, representing a core 
population. Consequently, our data show that some fishers 
have found enou^ habitat of sufficient quakty for them to 
st^ on the study area

In year-1, we inplanted female fisheis with Telonics IMP- 
310 very hi|^ frequency (VHF) transmitteis (Mesa, Arizona) 
and 4 (of 9,44%) failed prematurely (< 8 months). In year-2 
and beyond, we used a mix of Telonics MOD-125 and 
Holohil Mi-2 collais. In yeais 2-7, we outfitted young fisheis 
bom on Stiding with radio collars only if the fisheis had necks 
that were unkkely to gpw substantially (>2 cm) in the future.

We radio-tracked 35 females during the calendar year 
2016,11 for only a few weeks after being trapped in October 
or November, 10 all year, and 14 for part of the year. The 
females wearing transmitter cokais maintained home ranges 
spread widely across Stiding and onto adjacent land. 
Consequently, we taigpted females who lived centrally to 
locate daily and attempted to locate peripheral females less 
often. Given the mountainous terrain, kmitedpeisonnel.
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weariier that limits ttavd and myriad other conditions that 
affect VHF telemetry, we rarely achieved this gaal. For all 
females in 2016, we averaged 2.1 ± 0.8 (±SD) estimated 
locations per female per week for weeks each female was 
tracked. We averagpd 58 triangulations per female per year, 
althouj^ for animals tracked thiDU|^out the entirety of 2016 
(N=10),theaveragewas 118triangulatiQns. For each 
estimated location, howevep almost as many attempted 
locations did not meet the selective criteria we used when 
triangulating locations. Sometimes we did not locate females 
frequently because they moved beyond the perimeter of the 
area we seaixdied regulady and sometimes females used parts 
of the study area that blocked their transmitters’ sigpals, leading 
to an unknowi bias in our estimates of their movements. 
Female fisheis do not travel as videly as do males, however, 
limiting the effects of bias, if it existed (Powell 1994). At the 
end of 2016, we were actively tracking 24 female fisheis.

We outfitted adult male fisheis with Platform Terminal 
Transmitter (PTT) collais that work with the Aigos satellite 
system and were made by SirTrack (KiwiSat 303; Havelock 
North, New Zealand). The satellitBS tracked these collais even 
when conditions did not permit ground tracking and, thereby, 
obtained more location estimates per male fisher than we 
obtained per female using VHF telemetry. Youngmales are 
not good candidates for wearing collais because their necks 
m^ggow rapidly. During 2016, we followed 9 males, starting 
the year vrith 5, some of whom died or lost collais, and ending 
the year vrith 6, which included new males c^tured in 
autumn. We outfitted two male fisheis with Global 
Positioning System (GPS) coUais in 2016.

Althougji the batteries in the Aigos collais should last over 
a year, many colais have failed before their projected lifetime. 
Many failures whose causes we documented were caused by 
fisheis chewing and, thereby, shortening the transnitter 
antennas. In other cases, the main transmitter body was 
damagpd or lost and therefore did not function. A few colais 
dropped from fisheis eady in the research due to faied 
attachment bolts, a problem that we resolved. Despite 
premature faiures, the Aigos colais have provided location 
data that we simply would not have obtained using traditional 
VHF technolo|y. Several males have made sojourns to places 
(e.g. Central Valey or north of Califomia Hi|^w^ 44) that we 
did not expect and would not have searohed. Many of these 
males ultimately returned to the general area of their releases. 
We would never have tracked those long-distance teirporary 
fbr^ VHF traditional technology. On the whole, the Aigos 
colais on male fisheis have functioned for long periods and 
have provided more location data with less bias than possible 
with VHF transmitteis.

We averagpd 167 ± 464 locations/male/year across al 
study yeais and 201 ± 3921ocations/malein2016 (Table 3). 
Al Algos location estimates are classified into 1 of 6 error

classes, some of which wll be suitable for some analyses but 
nototheis. Individual males averagpd 44 ± 59 
locations /male /year fiom the 2 categories with smalest error 
and 14 ± 15 locations in 2016 (Table 3).

Triangulations constitute most of our estimated locations 
of females and youngmales. For fishers tracked with ATTF 
telemetry, ^oproximately 85% of al estimated locations were 
triangulations. Another 4% ofVHF locations were estimated 
fiom fixed-wing airoraft or a helcopter and 11% were “walc- 
ins”. Wak-ins included visual observations of fisheis and 
locations ofidentifiable den or rest trees. WaOs-insalso 
included trgaping locations, mortality locations, and locations 
where fisheis dropped colais. Additionaly, we have located 
>250 individual rest locations; >90% of these were in trees, 
thougji some fisheis rested under rocks, in stuirps or in debris 
pies. Locating rest sites is biased towards finding sites in trees 
because fisheis in trees broadcast strong telemetry sigials 
predominantly in al directions. Fisher restingunder rocks, in 
sturrps or in debris pies send sigpals that are truncated in both 
strength and direction, making them more difficult to identify 
and locate. Location information from cameras at dens and 
baited stations wJl also be incorporated into final analyses, but 
those data have yet to be incorporated into our locations 
database.

Understanding and estimating error for our triangulations is a 
critical coirponent of future analyses. We wil evaluate triangularion 
error in two w^: 1) calculating triangulation error for test colais in 
known locations (both moving and stationary, n .50) and 2) 
comparing triangulations to ‘ walk-in’ ’ locations for fisheis that were 
located on the same day (usualy within the same hour) in den and rest 
trees. A prelminary analysis of triangulations ofwalc-in locations 
yielded a mean error (±SD) of 102 ± 132 m. These are preliminary 
results since we are finalzing protocols and software for estimating 
locations using triangulation. As part of our final analyses, we shal test 
for relationships between triangulation error and other variables, such 
as azimuth anj^e, weather, etc. As with triangulations, we estimate 
error of aerial locations by having pasonnd who do not know the 
known locations of transmitteis locate those transmitteis. All walk-ins 
provide fine-scale (<20 m) information about fisheis’ locations.

We are able ta assess true error rates for Aigps locations of each 
error class by comparing sateDite locations to known locations of 
males held in captivity, of collais that have been dropped (the dgi they 
are dropped is known fiom activity data), or of dead fisheis. The 
mean error for Aigps locations estimated across al error classes is 767 
+ 1241 m. C)ur calculated mean error for locations in each error class 
are consistent with expected error predicted by the Argas service 
(Sauder et al. 2012; Table 4). Locations in error classes 3 and 2, 
predicted to have the least error, have mean error of 195 ± 247 m and 
458 + 460 m (± SD). Location estimates from the error class 3 had a 
maximum error of2400 m but 91% of locations were within 350 m 
ofthe true location. Future analyses wll attempt to undeistand better 
how environmental factois influence error and how we can
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inplement other metrics provided by Aigos (eg., error radius and 
geographic dilution of precision [GDOP]) to eliminate locations that 
are higjoly inaccurate.

We have atterrpted to monitor fisheis during all times of d^ and 
nigjit to ensuiB that our information is not biased to 1 time period. 
VHF transmitteis are more difficult to locate at nij^t, particulady in 
the vinter when teirperatuiE, weather and road conditions hinder 
access to the study area Thus, the vast majority of VHF telemetry 
locations have been collected during c^li|^t houis (8 am to 4 pm; 
Figure 7). We have programmed Argps collais to be located during 
different times of dscj, leading the disttibution of locations of fisheis 
wearing those colais to be relatively even across al times. We 
programmed GPS colars to locate themselves across al times of Asf, 
leading to a very even distributions of locations.

We are colecting enouj^ location data to estimate annual home 
ranggs for most fisheis. Thirty locations represent a reasonable 
minimum sample si2e for estimating annual home ranggs with fixed- 
kernel methods, thougja having more locations is preferable (Fiebeig 
and Borggr 2012, Seaman et al. 1999, Noel 1993, Seaman and Powel 
1996). We have more thanlOO estimated locations per year for many 
fisheis.

We define an animal’s home rangg to be that part ofthe landscape 
in which it lives and that it maintains updated within its cogtitive map 
of the landscape (Powell and Mitchell 2012). For this report, for 
logistic reasons, we assume that 95% utilization distnbutions for 
fisheis’ use of space provide reasonable estimates ofhome ranggs.
We have estimated utilization distributions using a fixed kernel 
smoothing program Such programs smooth data using a kernel and 
a smoothing parameter, ‘ h’ ’, whose values are, idealy, related to 
aspects of the biology or managgment gpals for the animals being 
studied. Silverman’s (1990) kernel “k2” is a bdl-shaped kernel with 
finite bounds, is leptokurtotic and, therefore, resembles the 
distribution of telemetry error for experienced reseaieheis; we use 
“k2”. Many researchers choose “h” to iTiinimize internal error within 
a disttibution of location estimates, and we have advocated this 
gtproach in the past (Seaman and Powell 1996, Powell 2000). Such 
choice of “h”, however, igiores the biology ofthe animals studied, 
chooses different values for ‘ h’ ’ for different animals, and even for 
different random samples from a sinj^e data set, making conparisons 
between studres neatly impossrble. For fisheis, different values of ‘ h” 
provide insi|^t into different aspects of their biology. For our fisheis, 
h=750 m gpeais to estimate reasonably well the probability of where 
a researcher will be able to find a gjven fisher using telemetry. Averagg 
daily movements of fisheis suggest that 1500 m should estimate 
where a fisher can travel over the coming dg^. Averagg distances 
across distributions of location estimates sugpst that 1000 mwil 
estimate the overall rangg of space a fisher uses but not its small scale 
preferences. Values of‘h” tailored to match the estimated error for 
each location estimate should provide the best estimates of fishers’ 
habitat preferences. Table 5 shows mean estimates for areas of 95% 
utilization distributions for 2010-2014 usingh = 750,1000 and 1500.

Table 5 shows that males have laiggr areas of use than do females 
and that laiggr values for ‘h” lead to laiggr utilization distributions. 
Daily tracking of fisheis sugggsts that females established home ranggs 
primarily within Stilling. Some females have travelled to adjacent 
Forest Service or private lands and one traveled north .22 km onto the 
Lassen Managgment Area of Sierra Pacific Industries; she died, 
however, within 3 months of release. Additionally, female fishers have 
denned in trees on both the Lassen and Plumas National Forests, but 
usually within 2 km of the Stiding border. Che female bom on site 
and initially cgjtured in eady 2012 established a home langg primarily 
off Stiding in the Rock Creek area which borders both the Lassen and 
Plumas National Forests.

Male fisheis have also established home ranggs over most of 
Stirling. Since males have laiggr home ranggs than females and 
disperse more widely, they have been located on adjacent lands more 
often than females. Several males have established home ranggs off 
Stiding and up to 40 km from where they were released and we no 
longgr track these fishers because their home ranggs are outside the 
areawetrgi each year. Ifthose males that we no longgr track have 
movements and survival similar to those we do track, untracked males 
may have a substantial presence on Forest Service lands, private 
timber lands and SPI holdings adjacent to or near Stirling. We have 
not tracked most juvenile males bom on Stiding that have, or will, 
disperse long distances and, consequently, we do not know how far 
■ssmf males that originated on Stidingmgr establish home ranggs.

The utilization distributions w/e have presented above wei^t all 
location estimates equally and, therefore, give insi|^ts into where 
fisheis spend time. Che can calculate utilization distributions based on 
currencies other than time. In the 2015 Annual Report, we presented 
examples ofhome ranggs built using energy as the currency.

Survival
Througji December 2016, we confirmed the deaths of 35 

fisheis (24 F, 10 AL 1 sex unknown). Che female slated for 
release died in captivity in December 2009. During 2010, 
transmitter faiure limited our ability to document mortality yet 
we still documented the deaths of 3 females. Since 2011, 
however, we have tracked almost all females continuously for 
the year or until death: 2011-2 F,1M; 2012-4F,1M; 2013 
-1F,3AL 2014-2F,2AL2unknown; 2015-3F,1AL 
2016 -8F, IM Trappingin autumn 2016 allowed us to 
capture fisheis whose collars had failed in prevbus years as 
well as fisheis that were captured in previous years but had not 
been collared We used data from tdemetry and trapping to 
exantine patterns and rates of survival for rebtroduced and 
Stiding-bom fisheis for December 2009 throu|Li December 
2016.

We characterized the sites where we found fisher carcasses 
orpartial remains and took photographs. Fisher carcasses 
writh sufficient remains and little to moderate autolysis were 
necropsied by Leslie Woods, an experienced wildlife
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pathologjst (Califomia Animal Health and Food Safety Lab at 
the Univeisity of Califomia Davis,) wth the assistance of 
Deana Qiffoid or Mourad Gabriel (IntBgral Ecology ReseanE 
Center). Dr Woods examined all major tissues to identify 
lesions, and performed immunohistochemical, toxicologjcal, 
bacteriologjcal, paiasite, and virologjcal diagiostics as needed 
Carcasses that were moderately to severely decomposed or did 
not contain adequate viscera (partial remains) were necropsied 
by Deana Qiflbrd and Jaime Rudd (Wldlife Investigations lab 
of the Califomia Department of Fish and Wldlife), Wth select 
tissues (when present) examined microscopically by Dr 
Woods. For any fisher caroass with evidence of predation, 
Greta Wengprt (Integral Ecology Researoh Center) conducted 
molecular forensics to determine the species of predators that 
contacted the caroass and could have been responsible for 
killing the fisher (Wengprt et al. 2014). Sarrples colected for 
predation analyses included haiis observed on the caroass that 
were thou^Jit to be from a predator (not fisher), matted fur 
presumably matted wife predator saliva) around apparent 
punctures caused by possible predator canines, and polyester 
swabs within all apparent puncture wounds caused by possible 
predatois. When only partial remains existed, bones and the 
remaining transmitter (mplant or collar) were sampled for 
gpnetic material from predatois or scavengps. DNA was 
extracted from sanples using DNeasy Blood and Tissue 
extraction kits (Qiagien, Valencia, Cakfomia, USA).
Polymerase Chain Reaction (PCR) was run on each sample 
using primeis specific to the families Felidae and Canidae; 
resultant PCR products were sequenced, and sequences were 
cross-referenced on GenBank to determine species identity. 
These methods have been used successfully on carcasses of 57 
fisheis (fiom multiple studies) killed by other predatois to 
determine predator species (Wengprt 2014; GM Wengert, 
unpublished data). fii cases with scant remains only, DNA 
fiom other species could have been associated with predation 
or scavenging

Causes of death indude drowning in a water tank, killed by 
bobcat, road-kill and systemic disease (vasculitis, hepafitis, 
hypertension and pneumonia) of unknown origjn (Woods 
and Wengprt, unpublished). Gross and histologic findings 
sug^stive of hypoxia, hyperthermia and suffbcafion were 
documented for the translocate-candidate fisher that died in 
cptivity but the cause of death could not be definitivdy 
confirmed (Munson, unpublished). Some fisher carcasses in 
poor condition yidded bobcat DNA, suggesting that these 
fishers had been Med or scavenged by bobcats. Predation 
forensics on other fisheis suggest predation (Wengert, 
unpublished), fii ggneial, the causes of mortakty observed are 
consistent those found by other studies in Cakfomia (M. 
Gabriel and G M Wengert, unpublished data).

Anticoagulant rodenrickle compounds have been 
documented in kver tissue of fisheis. Translocated fisheis

could have been exposed either prior to or post-release. The 
finding of multiple conpounds in 1 fisher indicates possible 
exposure from multiple source points or uses. The overak 
sigtificance or potential impacts of sublethal exposure to 
anticoagulants for fishers and other Midlife is laigply unknown 
but widespread exposure and cases of direct mortakty due to 
anticoagulant toxicity in fisheis and other wldkfe species has 
raised sigaificant conservation concerns (Gabriel et. al 2012). 
fii June, 2014, the California Department of Pesticide 
Regulation restricted the use of second-ggneration 
anticoagulant rodenticide products containing btodifacoum, 
bromadiolone, difenacoum, and difethialone to certified 
pesticide ppkcatois. Thus, these conpounds are no longgr 
available over the counter (Cakfomia Department of Pesticide 
Regulation 2014). This regulation change has the potential to 
reduce non-taigst wildlife exposure risk from household use, 
especially in urban/suburban areas, but may have any inpact 
at reducinguse of anticoagulant rodenticides at ileggl 
marijuana cultivation sites, thogjit to be the most kkely source 
of exposure for fishers (Gabriel 2012, Thonpson 2013). To 
determine definitively if anticoagulant exposure is occurring 
for fisheis on Stiding we shall test kver samples from 
recovered fisheis that were bom on Stiding.

We analy2ed monthly survival for fisheis 1 year old or 
older using ‘ “known fates’ ’ analyses withm program MARK 
(White and Burnham 1999). Known fates analyses account 
for each time penod when fisheis were known to be akve or 
were found dead. Fisheis that we could not document as 
either akve or dead within any month were censored and, 
therefore, these fisheis were not used to estimate survival for 
that time period, fii 2016, we collared 55% (29) fisheis that we 
cptured, but relatively hi|Ji numbeis were not collared and, 
therefore, not a part of these analyses. The number of fisheis 
we did not collar has increased ihrogjiout the study as the 
total numbeis of animal cptured and ppulafion size have 
increased. We used Akaike’s Information Criterion corrected 
for small sample size (AICc) to rank hpotheses that could 
explain the pattern of mortakties and survival that we 
documented (Table 6).

Because patterns in survival have not changed througjiout 
the study, we have focused this year on evaluating potential 
changgs in survival througji time. As in previous reports, we 
analyzed survival fiist as constant througji time, with only 
affects due to sex and to sex x agg dass, where age classes 
were defined as juveniles (<1 year old), yeaikng 1< age <2), 
and adults (> 2 yeais old). Additionally, we modeled survival 
as changing by month x year, treating year first as a dass 
variable, then as a continuous variable, and then with male and 
female survival potentially differing across study yeais, aggin 
Mth year as a dass variable, fii addition, because 2016 was the 
year Mth the hi|Jiest number of mortakties, we modded 
survival as different in 2016 conpared to previous years, and
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then as 2016 diffeijent from other yeais and wlh male and 
female survival potentially differing. In prevbus reports, 
survival was best described by nxxdds dial incorporated widiin 
year affects associated vwth the seasons of repieduction. 
Hence, this year we constructed 4 “repixxluctiQn” modds: 2 
that considered the reproductive season to be the same for 
males and females (Apd-August; Powell & Leonard 1983], 
and 2 with the male reprxxluctive season occurring 
Mardi-June. For each seasonal model, we then tested 
whether males and females had similar rates of survival during 
their respective seasons or different rates of survival.

The liigjiest ranked hypothesis sugipsted diat males and 
females have different reproductive seasons but that rates of 
survival are similar between sexes b their respective 
reproductive seasons and similar in the non-reproductive 
season (Survi\e_results). Both males and females have higjiest 
rates of mondiy survival during the non-reprxxluctive season 
(0.988, credible bterval 0.980-0.993) whereas both have 
reduced rates when they are atterrpting to mate (for males) 
and when females are rearing kits (0.962, Q 0.940-0.976). If 
fisheis did not have reduced survival during the repaxluctive 
season, the annual survival rate would be 0.86. Notably, 
during 2016 we observed mortalities dispersed througjiout the 
year (4 occurring after August and 1 in February), b contrast 
to previous years when 44% of mortalities occurred during 
the reproductive season. Despite documenting higji numbeis 
of mortalities in 2016, our analysis did not sug^st any changgs 
b survival across years. Our estimate of annual survival is 0.79 
(Q 0.72-0.84), regardless of whether we estimate annual 
survival based on the reproductive season or fiom a simple 
constant model.

A critical aspect of our reseandi on Stiilbg is to undeistand 
how habitat and managjement practices affect fisher survival 
and reproduction. Thus, we evalrrated howwell our 
undeistandbg ofhabitat affected fisher survival througji 2016. 
We hypothesized that fisheis would have differential morality 
rates based on the habitats where they kved. To test this 
hypothesis, we first estimated the utilization distiibutioiis 
(UDs) of fisheis b all years. We defined a year as btytyining b 
October (ostensbly when kits are weaned and independent 
from their mothers) and endbg on the final dry b September. 
We estimated all LOs usbg all locations taken fiom telemetry, 
walk-ins, cultures, and Aigps collars where the error dass was 
1,2 or 3 (Table 4). We used a Kemd Density Estimator 
(KDE) with a fixed kernel, Silverman’s k2, and a smoothbg 
parameter (bandvidth) of500 m for most locations. For 
Aigps locations, we set bandvidth at 500 m or to the error 
radius associated with tlie error dass (1 = 1500m, 2 = 
250-150Qm, and 3 = 250m), which ever vas laigier. From our 
KDE estimates, we gpnerated isopleths that bounded 25,50, 
75,90, and 95% of the total probability. We then estimated the 
mean laabitat quality and die standard deviation of die habitat

quality occurrbg b those isopleths for each animal and year. 
We used the Thomasma habitat suitability bdex (Ihomasma 
et al. 1996) to measure liabitat quality because b previous 
studies we found this modd best explabed fisher sdection and 
avoidance of space (Fackaetal 2016, Appendix). Fisher home 
ranggs bduded areas not on Stiilig and; therefore, we used the 
Gradient Nearest Nei^bor (GNN) data set 
(https:/ /lemma.forestry.oregonstate.edu/aboufi to ggnerate a 
version of the ThomasmaHSI that extended beyond Stirlbg 
(hereafter “GNN HQ’). Habitat quality on Stirlbg also 
changed by year and the GNN dataset was static. 
Consequendy, we also ggnerated 6 Thomasma HSI models 
that covered Stirlbg onlyusbg forest bventory data provided 
by SPI for each year fiom 2010 to 2016 heffiafier “Stirlbg 
HQ’). We estimated the mean and standard deviations of 
habitat quality fiom the sinj^e GNN-based modd for each 
isopleth and across years for fishers. In contrast, we used the 
Thomasma habitat modd fiom the most ippropriate year to 
estimate mean and standard deviation of UD isopleths. 
Because we had 5 isopleths, 2 habitat models and 4 metrics for 
each modd (40 potential covariates to survival) we limited our 
analysis ofhabitat quality on survival to only the 50% isopleth 
for each bdividual fisher.

We compared models of survival that bcorporated 
habrtat qualrty to a modd of vwth constant survival across 
space. Thou|^ we laaow that vdthb-year modds best 
describe surv'^ival ggnerally, we considered a null modd 
sufficient to test how habitat covariates related to survival. We 
found that descrbbg survival by mean habitat quality (usbg 
either the GNN-based data or the year-specific Stirlbg data) 
was less informative than the sbple constant survival modd 
(AAKFc rangg 1.1-2.9). fii contrast, we found that amodd 
bcorporating the standard deviation ofhabitat quality from 
the GNN data set was sligjitlybetta'at describing survival 
than the null modd (AAI(Fc = 0.46). The rdationship 
between survival and standard deviation ofhabitat quality was 
negative, sugggstbgthat as the variation ofhabitat quality 
vdthb tlie 50% isopleth of the utilization distribution bcreased 
the probability of survival decreased. Neverthdess,this 
estimate had lowpreosron (P = -1.39 ± -3.02 - 022). 
Additionally, the modds bcorporating mean habitat quality 
suggested that survival bcreased concordant vtith habitat 
quality. As vdth standard deviation; however, the actual 
rdationship was weak (P = 1.23 ± -0.82 - 3.29). Inportantly, 
we note that many of the mortalities we documented were 
unlikdy to be related to habitat quality. For exarrple, the 3 
females that died b water tanks most likdy experienced sbple 
acddents unrelated to habitat quality. Indeed, we note that 
many females that died b 2016 were found b areas with higji 
habitat quality and rdativdy low' levds of disturbance 
(specifically,log^gdisturbance; Figure 8). We observed this 
same pattern aaoss year?. Some fisher? living b areas widi
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low habitat quality died but nothing indicated deady that 
habitat quality, as we have described it, was an inportant factor 
contributing to the fisheis’ deaths. In 2016 specifically, we 
observed that 3 females died in lougjiy the same area along 
Butte Creek in the center of Stiding and in relativdy good 
habitat These deaths reflect the presence of hi|^
predator populations or, peihaps, one predator that was skilled 
at killing fisheis or that specifically taigeted fisheis.
Additionally, our habitat modds rmf sinply be insufficient to 
descdbe habitat as it rdates to survival.

Because we estimated the mean and standard deviation of 
habitat quality occurring in the same isopleths using two data 
sets we evaluated howwell correlated these estimates were to 
one another. We used linear regession to evaluate how 
estimates taken from GNN rdated to those from Stiding 
forest inventory data for the same isopleths. We found that 
mean habitat quality of the same 50% isopleth was corrdated 
(y = 0.10, P = 1.06 ± 0252, d = Fyos = 026,17.8, p < 0.001; 
Figure 9). In contrast, the standard deviations ofhabitat quality 
for the same isopleth of the 2 modds were not related to one 
another (y = 0.003, p = -0.11 ± 0.349,= 0.01, Fyo8= 0.100, 
p = 0.75). Thou|^ d for the rdationship between the GNN 
and Stiding data was nothi^ the sigpificance of the 
relationship indicated that, on averagg, the data sets identified 
similar habitat quality for this modd. Such information may 
be useful for using the GNN data for areas that do not have 
datawith higji resolution. The lack ofa rdationship between 
the standards deviations suggested that differences in 
resolution and scale for the 2 data sets is important. The scale 
for the GNN data was 30x30 m pixds whereas the scale for 
SPI forest inventory data was forest stands.

If we assume that kit mortality comes only when their 
mothers die, then we can estimate that kit survival is 88% (68 
of 77; Table 7). Nonethdess, we know that some kits die in 
dens even when their mothers five. We know that our 
estimate of litter si2e is an under-estimate because mothers 
move kits vtithout being photogcphed. Our estimate of litter 
size is also an underestimate because kits that have died in dens 
are not documented. Thus, our estimate of litter size akeady 
incorporates some kit mortality. If we combine our estimate of 
kit survival thiDU|^ denning (7 8%) with autumn survival 
following capture (80%), we ggt an estimate of kit survival 
(firm time of litter size counts to agg 1 yr) of 62%. We uige 
caution in using this estimate of kit survival but; thus far, it 
provides our only information for this aspect of reproductive 
success and survival.

Reproduction

Fisheis on Stirling have produced kits in all 7 springs 
since the first rdeases. Our daily searches for female Ushers 
provide a good knowledge base of their daily movements.

We suspect that a female has denned and given birth to kits 
when we locate her in a very localized area, especially in the 
same tree, on successive tracking occasions in late March and 
early April. We then verily denning by monitoring via 
telemetry and remote cameras. Figure 10 shows the 
locations of dens for all years of this study through 2016.

The mean value for initial denning rate for the entire 
study is 0.82 with a low of 0.63 and high of 0.90 (Table 7). In 
other studies, females have sometimes aborted or lost litters 
after they started denning (Matthews etal 2013a). To date, 
we have not documented unequivocal loss of entire litters 
except when females have died while denning; we assume 
that all offspring die when their mother has died. Since 2010, 
we have documented 12 females that died while they were 
denning (or a mean of 1.7/yr). At a minimum, we estimate 
that these deaths of mothers represent the deaths of 19 kits 
(2.7 peryear; Table 7). We know that kits that are old 
enough can survive without their mothers but we do not 
know what age might be considered the threshold.

Fisheis on Stirling have denned and given birth at times 
similar to denning by fishers elsewhere (Powell 1993). Natal 
dens (dens in which females give birth) are most often found 
during the final two weeks in March or first week in April 
(mean=week 13.3; Figure 1 lA), with the earliest den found 
on 17 March and the last found 19 April. Because a female 
must localize movements before we even look for a den tree, 
our identification of den trees comes several days, maybe 
even weeks, after a female has given birth and thus our 
denning dates are biased late. We note in F^re 1 IB that we 
have generally found dens earlier after 2011. This trend may 
reflect our inexperience in finding den trees under difficult 
conditions during those early years (e.g., high snow fall, 
downed trees). Alternately, all females in 2010 and most in 
2011 had recently been released to our study site, potentially 
causing the females that had been moved to give birth late. 
One of our early findings from this project is that the time 
when we released females influences their probabilities of 
giving birth (Facka et al. 2016). Translocation may have also 
caused females to delay births. Females move their kits to 
maternal dens throughout the spring and summer with 
highly variable timing and without a pattern (Figure 1 lA). 
Some females never move their IdtB, which is not shown in 
Figure 1 lA Though we attempt to locate females and their 
kits throughout the summer we consider the denning season 
to be effecdvely concluded by the end of June (week 27) and 
most females move kits often to rest trees that they use while 
foraging.

Of 19 adult females tracked in 2016,17 exhibited 
behavior consistent with denning. Throughout the spring
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and summer, we documented 30 kits from 15 denning 
females (2.0 kits per female). Through 2016 and for Table 7, 
all reproduction metrics have been based only on females we 
tracked through tdemetry. We collected additional data on 
birth rate each iall by examining the teats of females for signs 
of lactation (Matthews et al. 2013b). In addition to females 
confirmed to den and have kits, we captured 2 non-collared 
females that appeared to have raised kits in 2016. Based on 
these metrics, we estimate that a minimum of 16 project 
females gave birth in spring 2016 and subsequently survived 
until autumn We cannot know how many total kits these 
females had or how many of them survived but, nonethdess, 
all metrics indicate that the majority of adult females gave 
birth on Stirling in 2016.

For all adult females captured in autumn 2016,92% had 
nipple si2Es indicative of having lactated earlier in the year, 
and nipple sizes of 67% of adult females not tracked with 
tdemetry indicated lactation (2 of 3).

We have documented females denning across Stirling, on 
other private lands and on national forest lands (Figure 10). Of 
205 natal and maternal den trees that we found in 2010-2016 
(Table 8), black oaks (Querms kello^ were most common for 
both natal and maternal dens (49%; Table 8). Female fishers 
usedincense-cedais (Qihoedm deami) second most 
commonly (15%), followed by Dou|^-fiis (Psmhlsuga 
mamiesii) at 8%. Female fisheis used live trees (46 of 64 dens) 
most often as natal dens but, later in the denning season, as kits 
beg^n to ttavd with their motheis, females used snag^, holow 
logp and pies of debris sH^dy more ofien than live trees for 
maternal dens (70 live trees and 73 snag^, logp, and debris). In 
2010-2012, SPI committed resources to colect data on 
vegetative and topogr^hic characteristics vdthin 90 m of den 
sites. Future analyses vrill examine patterns of female denning 
and movements (locations and timin|^ relative to topogc^hy 
(tenperature related movements), time of year, predatois and 
other factors thatmi|^t influence female decisions to establish 
and move dens.

Population Viability Analysis
We reported viablity analyses in the Annual Report for 2014 and 

those analyses are stfll appropriate to the population of fisheis on 
Stiding. We refer readeis to last yearis report

Habitat Relationships
During 2015 we distributed to all cooperatois a report 

entitled Wisher Habitat Selection on Stiding Managgment 
District 2010-2014: A Critical Test of Our Understanding of 
Fisher Habitat Needs’ ’. That report is appended to this

Annual Report for 2015 as Appendix 2 and we refer readeis 
to that report

Food Habits and Prey Population Dynamicss
During 2015 we distributed to all cooperators on this 

project a report entided ‘Fisher (Pekamapmnanlij prey 
availabflity and habitat use on managgd timbedands in 
Northern Sierra Nevada’ ’. That report is appended to the 
Annual Report for 2015 as Appendix 3 and we refer readers 
to that report

Non-invasive Sampling of Klamath Fisheis
We continued to monitor the fisher population on a 587 

km^ portion of the Klamath-Siskiyou ecoregjon in northern 
Califomia and southern Oregon (Figure 12). In our Annual 
Report for 2015, we detailed analyses of the effects of 
removing fishers from that population and we refer readeis to 
that section of that Annual Report Analyses of data throu|^ 
2016 errphasize interactions amongthe fisher, grey fox 
(Umgm dmwci>mtai) and ringtail (BofOTsm asMii) populations 
and emphasize the effects of the Beaver Creek and Happy 
Carrp fires.

Population monitoring on Stirling
We conducted non-invaske; suiv'eys for fisheis on 

Stiding e 2016 at the same locations as tliose from previous 
field seasons. The nunioer of fisher genetic samples we 
collected in 2014 and 2015 weie very few, too few in fact, to 
estimate the aloundance of fisheis using current analytical 
teclinic|ues. Thus, we increased our sanpling effort and 
adjusted our protocol tltis year to maximize tlie prolaabflity of 
collecting a sufficient number of gpnetic samfies from fishers 
for analyses. Specificallyywe inaeased the frequenq? at which 
we visited our sampling boxes to two times per week, we 
stored all samyies on site in a climate controlled office, and we 
slipped samples to tlie gaieties laboratory every week

Non-invasive sampling units weie open from 
September 12*‘ tiirougji October 26A 2016. Fiach of die 96 
sites were run for 42 days, for a total of4032 tc^i nights. We 
collected a total of 610 sarrples that were sulimitted for gpnetic 
analysis to the Rocky Mountain Researoh Station A sufficient 
amount ofcyuality DNA was found in 560 ofthe 592 samples 
with hair (94.6%). Of these, fisher were detected fiom 86 
sarrples (15.4%). We anticipate this quantity of fisher samples 
will prove sufficient for our intended statistical analyses.

Other species detected, in descending order of 
frequency, were gjay fox (35.9%), black bear (23.9%), spotted 
skunk (10%), opossum (3.8%), mouse (2.3%), dusky-footed 
woodrat (2%), domestic dog (1.3%), gplden-mantled gpund 
squirrel (1.1%), striped skunk (0.89%), raccoon (0.71%),
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Dou^ squind (0.36%), deer (0.36%), chipmunk (0.18%), 
domestic cat (0.18%), and flying squind (0.18%). For nine 
samples, DNA was obtained fiom the bait (chicken, 1.6%).

We ’wHl analy2e the individual identifications of 
fisheis using spatial c^ture-recapture techniques when those 
data become available.

Acknowledgements
This reseaiich is the result of colaboration between many groups 

that provide funding logstic support, and technical assistance. The 
CakfomiaDepartmentofFish and Wldlife, US. Fish and Wldlife 
Service, Sierra Pacific Industries, and North Carolina State Univeisity 
are the 4 key cooperatois and are responsible for the reintroduction 
and the reseaidi. We have received logistical support, temping 
support, access to land and other irportant contributions firm the 
USDA Forest Service (Klamath, Lassen, and Plumas forests), 
Califomia-Mchig^ Timber Company, Fruit Groweis Supply 
Conpany, Green Diamond Resource Conpany, Collins Pine Ltd, 
and the Bureau of Land Management The health monitoring and 
research is conducted in partneiship Mth the Integral Ecology 
Research Center and the Califomia Animal Health and Food Safety 
Laboratcay, Univeisity of CaHfornia, Davis. We acknowledge the 
following individuals from these ggoups as contributois to this report 
Laura Finley, Scott Yaegpr, John Morris and Robert Carey (U.S. Fish 
and Wldlife Service); Richard Callas, Kevin Smith, Colin Beach, 
Andria Townsend, Pete Figjra, and Scott Hill (Califomia Department 
of Fish and Wldlife) ;Jaimie Rudd, Tom Batter, and David Mollel 
(Wildlife Investigations Lab); Tom Engtrom, Ed Muphy, Cajun 
James, Steve Roberts, Dennis Thibeault, Amanda Shufelbeigpr, Julie 
Kelley, Matt Reno, Michelle Schroeder, Brian Dotteis, Robert 
Feamsterand Khris Rulon (SierraPacific Industries);Mourad Gabriel 
and Greta Wengert (Integral Ecology Research Center); and Leslie 
Woods (California Animal Health and Food Safety Laboratory, 
Univeisity of California Davis). WethankTalbertAlvaiado,Jason 
Banas2ak, Phillip ‘ Mike’ ’ Caulder, Sabra Comet, May Dkon, Amy 
Fontaine, Alexandra Fraik, Tati Getfleman, Jesse Hogj, Pierce 
Holland, Jim Hott; Ryan Lawrence, Dustin Maish, Laura McMahon, 
Kaggt Mcquillen, Julie Shaw, Trevor Super, Mary Talley, Marian 
Vernon and Isaiah Williams for their many and varied contributions 
to the project Ken Kendnck (California Department of Forestry and 
Fite Protection) and the Magglia Nuisery provided housing for 
summer interns during 2012 and CDFW staff each year which was 
extremely helpful. Additional support and assistance was provided 
Stu Farber (Timber Products, fiic.) and Katie Moriarty. Mark Hi|Jey, 
JefFLewis, Rick Sweitzer, Craig Thonpson, William Zielinski, and 
Wes Watts have shared their eperience and knowledge during 
various stagps of this effort.

Literature Cited
Alcover, J. A, 1980 (1982). Note on the origin of the present 

mammalian fauna from the Balearic and Pityusics islands. 
Miscellaneous Zoology (Barcelona) 6:141—149.

Alee, W. and E. S. Bowen 1932. Studies in animal agjeggtions: mass 
protection agginst cofloidal siver among goldfishes. Journal of 
Experimental Zoology 61:185-207.

Alen, A W. 1983. Habitat suitablity index models: fisher. Report 
FWS/OBN82/10.45, USDI Fish and Wldlife Service, 
Washington, D.C, USA

Anthony, R G. et al. 2006. Status and trends in demogpphy of 
northern spotted owls. Wildlife Monogrphs 163:1-48.

Armstrong D. P. andP.J. Seddon. 2008. Directions in reintroduction 
biology. Trends in Ecology & Evolution 23:20-25.

Beigier-Tl, O. andD. Sltz, 2014. Usingthe movement patterns of 
reintroduced animals to improve reintroduction success. Curr. 
Zool 60,515-526.

Big^, D. E., B. J. Miller, L. R Hanebury and R A Powell. 2011. 
Mortality of Siberian polecats and black-footed ferrets released 
onto prairie dog colonies. Jouml ofMammalogy 92:721—731.

Bolen, E. G. and W. L. Robinson. 2003. Wldlife ecology and 
management Prentice Hall, Upper Saddle Rver, Newjeisey, 
USA

Breitenmoser, U., C. Breitenmoser-Wuisten, L. W. Carbyn, and S. M 
Funk 2001. Assessment of carnivore reintroductions. Pagps 240- 
281 in Canfivore conservation. J. L. Gittleman, S. M Funk, D. W. 
Macdonald, and R K. Wayne, editois. Cambridgp Univeisity 
Press, New York, USA

Brongp, L. L, M S. Mitchell and J. B. Grand. 2005. Long-term 
analysis of survival, fertility, and population ggowth rate of black 
beats in North Carolina. Journal ofMammalogy 86:1029-1035.

Burnett; H., R Lee, W. Parmelee, and E. Wagier. 1956. A survey of 
Theb^ caEfomiensis, a mammalian eye worm, wth new locality 
records. Journal of the American Veterinary Aledical Association 
129:325.

Buskirk, S. W.,J. Bowman andj. H Gilbert 2012. Population Biology 
and Matrix Demoggphic Modeling of American Martens and 
Fisheis, in: Aubry, K. B., W. J. Zielinski, M G. Rphael, G. Prouk 
and S. W. Buskirk (Eds.), Biology and Conservation of Martens, 
Sables, and Fishers: A New Synthesis. Cornell Univeisity Press, 
Ithacgpp 77-92.

CakfomiaDepartmentofFish and Game. 2002. Cakfomia
Interagency Wildlife Task Group. CWHRVeision 8.0 personal 
conputer program Sacramento, CA

Cakfomia Department of Pesticide Regulation. 2014.
http://www.cdpr.cagpv/docs/legjoills/rulpkgg/13-002/13- 
002htm;

Callas, R L. and P. Figura. 2008. Reintroduction plan for the
reintroduction of fisheis (^Aartespmnan&j to lands owned by Sierra 
Pacific Industries in the northern Sierra Nevada of Cakfomia 
Califomia Department of Fish and Game. 80 pp.



ANNUAL REPORT 2015, FISHER REINTRODUCTION 14

CanDll, C. R., W.J. Zielinski and R. F. Noss. 1999. Usingpresence- 
absence data to build and test spatial habitat mcdels for the fisher 
in the Klamath Regjon, U.S A Conservadon Biology 13:1344- 
1359.

CarDol, C. R. 2005. Reanalysis of regbnal fisher suitability induding 
survey data from commeixaal forests in the redwood region. US 
Fish and Addlife Service.

Chapman, D. G. 1951. Some properties of the hypergpometric 
distribution wth plications to zoological sanple censuses. 
Volume 1. Univeisity of Califomia Press.

Clifford, D., L. Woods, V. Tkach, E. Hobeig, R Callas, R. N. Brovm, 
J. M. Hi|^ey, K. Haynes and M. W. Gabrid. 2012. Asessing 
disease risk from a novd parasite infection in Pacific fisher {MartEs 
pemumS). The Western Section of The Vddlife Sodety 2012 
Annual Conference, Sacramento, CA

Cooch, E. and G. C. White. 2010. Program MARK A Gentle 
iitroduction,
http: / /www.phidot.oiy /software /mark/docs /book/.

Courdiarrp, F, L. Berec, andJ. Gascoigie. 2008. Alee effects in 
ecology and conservation. Environ. Conserv 36:80-85.

Davis, F. W, C. Seo, C. and W.J. ZidinsE 2007. Regjonal variation 
in home-rangg-scale habitat modds for fisher (pAcrtespmnmi) in 
California. Ecol. AppL 17,2195-2213.

Erdman,T. C.,D. F. Brinker,]. P. Jacobs,]. Wide and T. O. Meyer. 
1998. Productivity, population trend, and status of Northern 
Goshawks,Mf<:yK(yj2^£' abicapilks, in Northeastern Wisconsin. 
Canadian Fidd Naturalist 112:17-27.

Facka, A N., P. L. Ford and G. W. Roemer. 2008. A novd proadi 
for assessing density and rangg-wde abundance of prairie dogg. 
Journal ofMammalogy 89:35G364.

Facka, A N.,J. C. LeMs, P. H^pe, K Jenkins, R Calas and 
R A Powdl. 2016. Timing of translocation influences 
birth rate and population dynamics in a forest carnivore. 
Fcosphere7(l):e01223.10.1002/ecs2.1223

Fiebeig,]. and L. Borggr. 2012. Could you please phrase ‘Lorn rangg’ ’ 
as a question? Journal ofMammalogy 93:890-902.S

Fuler, T. K, E. C. York, S. M Powel, T. A Etecker and R M 
DeGraaf 2001. An evaluation of territory mapping to estimate 
fisher density. Canadian Journal of Zoology 79:1691-1696.

Gabrid, M W., L. W. Woods, R Poppengg, R A Sweitzer, C. 
Thoirpson, S. M Matthews,]. M Higjey, S. M Kdler, K. Purcdl, 
and R H. Barnett 2012. Anticoagulant rodenticides on our public 
and community lands: Spatial distribution of exposure and 
poisoning of a rare forest carnivore. PLoS One 7:e40163.

Gabrid, M W, L. W. Woods, G. M. Wengert; N. Stephenson,]. M 
Hi|Jey, C. Thonpson, S. M Matthews, R A Swdtzer, K Purcdl, 
R H. Barrett, S. M Kdler, P. Gaflhey, M Jones, R Poppeng^ J. 
E. Foley, R N. Brown, D. L. Qifford and B. N. Sacks. 2015. 
Patterns of natural and human-caused mortality factors of a rare 
forest carnivore, the fisher (Pekamapmnani) in California. PLoS 
ONE D01:10.1371/)ouinal.pone.0140640

Gerrodette, T. 1987. A power analysis for detecting trends, Ecol. 68, 
5:136T1372.

Gerrodette, T. 1993. TRENDS: Software for a power analysis of 
linear regression. Wldl. Soc. Bui. 21,515-516.

Goligjily, R T., T. F. Penland, W.J. ZidinsE and]. M Higjey 2006. 
Fisher diet in the Klamath/North Coast bioregjon. Unpublished 
report, Humboldt State University, Areata, Calfomia, USA

Homer, M A and R A Powel. 1990. fiitemal structure ofhome 
ranggs ofblack bears and analyses ofhome rangg ovedp. Journal 
ofMammalogy 71:402-410.

[lUCN] fiitemafional Union for Conservation of Nature. 1995. 
lUCN/SSC Guidelines for re-mtroductions. Forty-fiist meeting 
of the lUCN Councl, Gland, Swlzedand 
http://wwwjucn.oig/themes/ ssc/pubs/policy/reinte.

Kendal, W. L.,J. D. Nichols and]. E. Hines. 1997. Estimating 
tenporary emigration using cpture-recpture datawith Polocks 
robust desigp. Ecology 78:563-578.

King C. M and R A Powdl. 2007. The natural history of weasels 
and stoats. Oxford Univeisity Press, New York

Lewis,]. C. and G.E. Hayes. 2004. Feasiblity assessment for
reintroducing fisheis to Washington. Washingon Department of 
Fish and Wldlfe, Olympia, USA http://wdfw.wa 
gpv/publications/pub.php?id=00231 (accessed June 2011).

Lewis,]. C, R A Powdl and W.J. ZidinsE 2012. Carnivore 
Translocations and Conservation: Insigjits from Ppulafion 
Modds and FiddlOata for Fisheis (pAartBspmmni). PLoS ONE: 
http: / /dx.plos.org/10.1371 /ioumal.pone.0032726.

Mamcco, E, L. Boitani, DEL Pletsdier and MK Schwartz. 2011. 
Bridgjngthe gps between non-invasive genetic sanplingand 
ppulafion parameter estimation. European Journal of Wldlife 
Research 57:1—13.

Masseti, M1995. Quaternary bioggogrphy of the Mustdidae family 
on the Mediterranean islands. Hystiix 7:17—34.

Matthews, S. M,J. M Higey, K M Rennie, R E. Green, C. A 
Goddard, G. M Wengert, M W. Gabrid and T. K Fuller. 2013a 
Rproduction, recruitment, and dipeisal of fisheis (Mala 
yewm/f) in a rnanaggd E)ougas-fir forest in California. Journal of 
Mammalogy 94:100-108.

Matthews, S. M, J. M Higjey,]. T. Finn, K M Rennie, C. M
Thonpson, K L. Purcdl, R A Sweitzer, S. L. Haire, P. R Sievert 
and T. K. Fuller. 2013b. An evaluation of a weaning index for wild 
fisheis (Pekama \Ma1e(\pemmi) in California. Journal of 
Mammalogy 94:1161-1168.

McKdvey, K S. amdM K Schwartz. 2004. Prodding reliable and 
accurate genetic cpture-mark-recpture estimates in a cost- 
effective way. J. Wldl. Managg. 68,453d-56.

Miller, B., D. Bigjns, C. Wemmer, R A Powdl, L. Hanebury, D. 
Horn and AVaiggs. 1990a Devdopment of survival skills in 
cptive-raised Siberian ferrets (Mustek eimmami). 1. Locating prey. 
Ethology. 8,89-94.

Miller, B., D. Bigjns, C. Wemmer, R A Powell, L. Calvoand T. 
Wharton. 1990b. Etevdopment of survival skills in cptive-raised



ANNUAL REPORT 2015, FISHER REINTRODUCTION 15

Siberian fenets {Mustek evmmami). 11. Predator avoidance. 
Ethology. 8,95-104.

Morris, W. F. and D. F. Doak 2002. Quantitative conservatico 
biology. Sinauer Associates Sundedand, Massachusetts, USA

Nod, J. T. 1993. Food paxluctivity and home range area in black 
bears, vdth an examination of the effect of number of locations 
on the estimated home langp area. MS thesis. North Carolina 
State University, Raleigja. 57 pp.

Otis, D. L, K. P. Burnham, G. C. White and D. R Anderson. 1978. 
Statistical inference for capture data fiom dosed populations. 
Wildlife Monogr^h No. 62. Washington, D.C: The Wildlife 
Sodety

Pollock, K. H 1982. Acapture-rec^ture desigi robust to unequal 
probability of cgiture. The Journal of Wildlife Management 46: 
752-757.

Pollock, K. H. 1991. Review papers: moddingcapture, recapture, and 
removal statistics for estimation of demog^gihic parameters for 
fish and wildlife populations: past; present, and future. Journal of 
the American Statistical Asociation 86:225-238.

Powell, R A1979. Ecological energptics and foragjng strategies of the 
fisher Journal of Animal Ecology 48:19S212.

Powell, R A 1993. The Fisher: life History, Ecology and Behavior, 
2nd edition. University of Minnesota Press. Minneapolis.

Powell, R A1994. Structure and spacing of MsTta-populations. Pp 
101-121. In: Buskirk, S. W'., A S. Harestad, M G. Rgahad & R 
A Powdl (editors). Miartens, Sahks and Fishers: Biohgi and 
Gmsewabm. Cornell University Press.

Powell, RA 2000. Animal home rangps and territories and home 
rangp estimators. Pagps 65—110 in Research techniques in animal 
ecology controversies and conseqrrences. L. Boitani and T.K. 
Fuller, editors. Columbia University Press, New York, USA

Powell, R A 2004. Home ranges, cogpitive mgas, habitat models and 
fitness landscapes ‘kxMarfes. Pp. 135-146. In: Harrison, D. J., A 
K. Fuler & G. Prouk (editois). Marten and fishers {Marie}) in 
human-altered environments: An international perspective. 
Kluwer Academic Publishers, Norwdl, Massachusetts, USA

Powdl, R A, A N. Facka and D. Qiflbrd. 2012. Reintroduction of 
fishers into the Northern Sierra Nevada of Cakfomia: Annual 
Report for 2011.

Powdl, R A and R D. Leonard 1983. Sexual Dimorphism and 
Energy Expenditure for Reproduction in Female Fisher 

pemumti. Qikos 40:16d74.
Powdl, RA,J. C. Lewis, B. G. Slou^Jp S. M Brainerd, N. R Jordan, 

A V. Abramov, V. Monakhov, P. A Zolner, PA and T. 
Murakami. 2012. Evaluating translocations of martens, sables, and 
fishers: testingmodd predictions vdth fidd data, in: Aubry, K. B., 
W'. J. Zidinski,M G. Raphael, G. Prouk and S. W. Buskirk 
(Fds), Biology and conservation of martens, sables, and fishers: a 
new synthesis. Comdl University Press, Ithaca, pp. 93-137.

Powdl, R A and M S. Mtdidl. 2012. What is a home rangs? Journal 
ofMammalogy 93:948-958.

Powell, RA and WJ. Zidinskr 1994. Eisher. Pages 38-73 in The 
scientific basis for conserving forest carnivores: American marten, 
fisher, lynx, and wolverine in the western United States. L.F. 
Rug^o, K. B. Aubry, S. W. Buskirk, L. J. Lyon, and W.J. 
Zielinski, technical editors. USDA Eorest Service, General 
Technical Report RM-254.

Rowdiffe,MJ.,C. Carbone, P. A Jansen, R K^andB.
Kranstauber. 2011. Quantifying the sensitivity of camera trgts 
using an adgated distance sampling gproach. Methods in 
Ecology and Evolution 2:467-d-76.

Roze, U. 2009. The North American porcupine. 2^ edition. Comdl 
University Press, Ithaca, New York 282 pp.

Sarrazin, E. and R Barbault 1996. Reintroduction: challenges and 
lessons for basic ecology. Trends in Ecology and Evolution 11, 
474-478.

Sauder, J. D.,J. L. RachlowandM. M West 2012 Influence of 
topogrgahy and canopy cover on Argps satdlitB tdemetry 
performance. Wildlife Society Bulletin 36:813-819.

Schwartz, MK. S. L. Monfort 2008. Genetic and Endocrine Tools 
for Carnivore Surveys, in: Long RA, P. MacKay, Wi J. Zielinski 
andj. C. Ray. (Editors), Noninvasive Survey Methods for 
Carnivores. Island Press, Washingon, DC. pp. 238-262.

Seaman, D. E. and R A Powell. 1996. An evaluation of the accuracy 
of kemd density estimators for home range analysis. Ecology 
77:207S2085.

SeamaryD. E.,J.J. MOlspaugJpB. J. Kemohan, G. C. Brundigp, KJ. 
Raedeke and R A Gitzen. 1999. Effects of sample size on kemd 
home range estimates. The Journal of Wildlife Management 63: 
739-747.

Seddon, P. J., D. P. Armstrong and R F. Maloney. 2007. Etevdoping 
the Science of Reintroduction Biology. Conservation Bblog^ 21: 
303-312.

Seber, G. A E1982. The estimation of animal abundance and related 
parameters. 2nd ed. Macmillan, New York, New York, USA 
654pp.

Silverman, B. W. 1990. Density estimation for statistics and data 
analysis. Chapman and Hall, London.

Swiers, R C. 2013. Non-invasive genetic sampling and mark- 
recgature analysis of a fisher {Matespemumi) population in 
northern Cakfomia used as a reintooduction souree. MS thesis. 
North Carolina State University, Ralei^Ji.

Taberlet, P., S. Griffin, B. Goossens, S. Questiau, V. Manceau, N. 
Escaravagp, L. P. Waits andj. Bouvet 1996. Reliable genotyping 
of samples with very low DNA quantities usingPCR Nuddc 
Acids Res. 24,3189-3194.

Thompson, C, R Swdtzer, M Gabrid, K Purcdl, R Barrett and R 
Poppengg 2013. Impacts of rodenticide and insecticide toxicants 
fiom marijuana cultivation sites on fisher survival rates in the 
Sierra National Forest, Cakfomia Conservation Letters 7:91-102.

Thomasma, L. E, T. Drummer and R O. Peterson. 1991. Testing 
the habitat suitabikty index modd for the fisher. Wildlife Society 
BuUetm 19:291-297



ANNUAL REPORT 2015, FISHER REINTRODUCTION 16

Thomasma, L. E, T. Daimmer and R O. PetEison. 1994. Habitat 
sdection by the fisher. Pp 316-325. In Buskirk, S. W., A, S. 
Harestad, M. G. Rphael and R. A Powdl, editois. Martens, 
sables and fisheis: Biology and conservation. Comdl Univeisity 
Press, Ithaca, New York

VandenbiDucke V, M. Bousquet, P. De Backer and S. Groubds.
2008. Pharmacokinetics of ei|^t anticoagulant lodentiddes in 
mice after sin|^e oral administration. Journal of Veterinary 
Pharmacol Ther 31:437-445. dor 10.1111/).1365- 
2885.2008.00979.x.

Vogg, M 1956. A list of nematode parasites from Califomia 
mammals. American Midland Naturalist 56:423429.

Wengiert; G. M, M W. Gabrid, S. M Mathews,}. M Higjey, R A 
Swdtzer, C. M Thompson, K. L. Purcdl, R EH Barrett, L. W. 
Woods, R E. Green, S. M. Kdler, P. M Gaflhey and M Jones. 
2014. UsingDNA to describe and quantify inteispedfickillingof 
fisheis in Califomia Journal ofWldfife Management 78:603-611. 

White, G. C. and K. P. Burnham 1999. Program MARK: Survival 
estimation from Populations of marked animals. Bird Study 46 
supplement S120-S139.

Zidinski, WJ. and T. E. Rucera. 1995. American marten, fisher, lynx, 
and wolverine: survey methods for thdr detection. U.S. 
Department of Agiculture. Fort Collins.

Zielinski WJ., F. V. Schlexer, K L. Pilgrim,and M K Schwartz. 2006. 
The Efficacy of Wire and Glue Hair Snares in Identifying 
Mesocamivores. Wildlife Sodety Bulletin 34:1152-1161.

Zidinski, WJ.Aink,J.R,Yae@a:,J.S.TaPlante,D.W., 2010.
Devdoping and testing a landscape-scale habitat suitability modd 
for fisher {Meatspemumti) in forests of intenor northern Califomia 
Forest Ifoologr and Management 260,1579-1591.

Publications Related To Project
Facka, AN., J.C. LeMs, P. Happe, K Jenkins, R Callas, and 

RA Powdl. In ream. Timing of translocation influences 
birth rate and population dynamics in a forest carnivore. 
Ecosphere7(l):e01223.10.1002/ecs2.1223 

Green D. S., S. M Matthews, R C. Swieis, R L Callas,}. S.
Yaeger, S. Farber, M K Schwartz and R A Powell. 2018. 
Dynamic occupancy modeling reveals a hierarchy of 
competition among fisheis, gy^ foxes, and ringtails.
Journal of Animal Ecology. DOI: 10.1111/1365- 
2656.12791

Lewis,}. C, R A Powell and W.J. Zidinski 2012. Carnivore 
Translocations and Conservation: Insists fiom Population 
Models and Fidd Data for Fisheis {Matspemumij .PLoS ONE: 
http: / /dxplos.org/10.1371 /)oumal.pone.0032726 

Powell, R A 2012 Movements, home rangps, activity, and dispersal. 
Pp 188-217. In Boitani, L. & R A Powell (editois) Ecology and 
Conservation of Carnivores: A handbook of Techniques. Oxford 
Univeisity Press, London.

Powdl, R A, J.C. Lews, B.G. Slougji, SM Brainerd, N.R Jordan, 
AV. Abramov, V. Monakhov, PA Zollner, and T. Murakami 
2012. Evaluating translocations of martens, sables, and fisheis: 
testingmodd predictions with fidd data. Pg^ 93-137 in Bioh^ and 
amsermlicnofmartens,sahk,andjishers:anewpnthesis. KB.Aubry,
WJ. Zidinski, MG. R^had, G. Prouk, and S.W Buskirk, 
editois. Comdl UnrversityPress, Ithaca, New York, USA 

Powdl, R A, A N. Facka, M W. Gabrid,}. H. Giberl, J. M 
Higjey, S. D. LaPoint, N. P. McCann, W. Spencer & C.
M Thonpson. 2017. The fisher as a modd oiggnism 
Chpter 11. Pp 299-313. In. Macdonald, D. W, L.
Harrington & C. Newman (editois). and CmservcPm
ojWildMmtbids. Oxford Univeisity Press, London.

Powdl, R A, S. Ellwood, R Kays and T. Maran. 2017. Stink 
or Swim: Techniques to meet the challenge for study and 
conservation of small critteis that hide, swim, or dimb, 
and may otherwise make themsdves unpleasant. Pp. 21G 
230. til Mcdonald, D W, C Newman and L A Harrington 
(editois). Biohgi andConsmadm oflMustloids. Oxford 
Univeisity Press, London.

Prouk, G., M R L. Cattett & R A Powell. 2012. Humane and 
efficient capture methods for carnivores. Pp 70-129. tii Boitani, L. 
& R A Powdl (editois) Ecology and Conservation of Carnivores: 
A handbook of Techniques. Oxford Univeisity Press, London. 

Stewart; W, B. Sharma, R York, L. Dler, N. Harney, R 
Powdl and R Swieis. 2015. Forestry. Pp. 817-833. tii:
Zavaleta, E.& H. Mooney (editors). Eoo^stms of Calfomia 
A Somve Book. University of Califomia Press, Berkeley 

Swieis, R C. 2013. Non-invasive genetic sanplingandmark- 
recpiture analysis of a fisher {Matspemumij population in 
northern Califomia used as a reintroduction souree. MS thesis. 
North Carolina State University, RaleijJi.

Papeis Presented At Conferences
Qifford, D., L. Woods, V. Tkach, E. Hobeig R Callas, R N. Brown, 

J. M. EGjJey, K Haynes and M W. Gabrid. 2012. Assessing 
disease risk from a novd parasite infection in Pacific fisher {Mats 
pemumti). The Western Section of The Wildlife Sodety 2012 
Annual Conference, Sacramento, CA 

Facka, AN., C.B. Beach, KP. Smith, and RA Powell, 2012. The role 
of predatois and tenperature in the timing of fisher {Pekaiia 
pmnani) den movements. 92^ Annual Meeting American Sodety 
of Mammalogists, Reno Nevada 

Facka, A, N. R Callas, D. Qifford, T. Engytrom, L. Finley, S. M. 
Matthews, K P. Smith, R C. Swieis,}. S. Yaeger, R A Powell. 
2015. Reestablishing fisheis on a managed landscape in California 
The Western Section of the Wddfife Society Annual Conference. 

Facka, A N., J. C. Lews, P. Happe, K Jenkins, R Callas and R A 
2014. Effects of timing of rdease on rproduction and population 
dynamics for reintroduced ppulations of a forest Carnivore. 6* 
Martes Synposium, Krakow Poland.



ANNUAL REPORT 2015, FISHER REINTRODUCTION 17

Facka, AN,J.C. Lewis, RA Powell. 2012. On deteimining success in 
fisher translocation. The Western Section of The Wldlife Society 
Annual Conference.

Facka, AN. and R. A Powell. 2010. Fisheis translocated to the 
northern Sierra Nevada. OO** Annual Meeting American Society 
of Mammalogists, Univeisity of Wyoming.

Facka, AN. and RA Powell. 2012. Reintroduction of fisheis into the 
Northern Sierra Nevadas of California. The Western Section of 
The AUdlife Society 2012 Annual Conference, Riveiside, CA

Facka, A N. and R. A Powell. 2014. Identification of occupied home 
rangps using travel distances, changps in speed and final settlement 
of translocated fisheis (Pekamapennant^. Synposium on Animal 
Movement and the Environment. Ralei^jT, NC.

Powell, R. A. 2015. Home is not where the estimation is. Annual 
Conference of the Western Section of The Wildlife Society 
Annual Conference, Santa Rosa, California.

Powell, R. A, R. Callas, D. Clifford, A N. Facka, L. L. Finley, S. M. 
Matthews & T. Engtrom. 2016. Update: Fisher reintroduction to 
the Northern Sierras. Annual Meeting of the Western Section of 
The Wildlife Society, Pomona, California.

Powell, R. A and A N.. Facka. 2011. Identifying occupied home 
rangps usingmovements of translocated fisheis (MalespmnanS). 
9L Annual Meeting American Society of Mammalogsts, 
Portland State Univeisity.

Powell, R. A and A.N. Facka 2012. Identification of Occupied 
Home Rangps UsingTravd Distances, Changes in Speed and 
Final Settlement of Translocated Fisheis (Malespemumi). The 
Western Section ofThe Wildlife Society 2012 Annual 
Conferencg Sacramento, Califomia

Swiers, R C. and R A Powell. 2010. Use of non-invasive gpnetic data 
to estimate fisher (Martes pennanti) population parameteis in the 
eastern Siskiyou Mountains of Califomia 90th Annual Meeting 
American Society of Mammalogjsts, Univeisity of Wyoming.

Swiers, R C. and R A Powell. 2011. Use of non-invasive gpnetic data 
to estimate fisher (Martes pennanti) population parameteis in the 
eastern Siskiyou Mountains of Califomia Annual Meeting of the 
Western Section of The Wildfee Society. (Junior author to R 
Swtieis).

Swiers, R C. and R A Powell. 2011. Use of non-invasive gnetic data 
to estimate fisher (Martes pennanti) population parameteis in the 
eastern Siskiyou Mountains of Califomia Annual Meeting of the 
American Society of Mammalogsts, Portland State University. 
(Junior author to R Swieis).

Swieis, R C. and R A Powell. 2012. Two fisher populations in 
managed forests in northern Cakfoinia Annual Meeting of The 
Wildlife Society. (R C Swiers, A N Facka, R Callas, P Figura, L 
Finley,] S Yaeger, R A Powell).

Swieis, R C. and R A Powell. 2014. Project Update: Translocation of 
fisheis into the Northern Sierra Nevada Interior Fisher Working 
Group Meeting. Reno, Nevada (Junior author to R C Swieis).


