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Hi everyone. Hopefully everyone’s New 
Year is off to a grand start and we are all 
engaged in exciting and new Martes re-
search and conservation projects. I know 
that winter is my busy field season, so I 
suspect many of you are also likewise. 

One of the great things about the Martes 
Working Group is the diversity of its mem-
bers and the perspectives that they bring. 
We have scientists from 12 countries that 
have belonged to our group who provide 
us with a different way of looking at our 
species and how they function in the 
world. I always find it very exciting to 
learn about the many Martes species that 
I don’t normally encounter as it helps me 
think more critically about the things that 
I have learned about my species over the 
years. 

As we look forward to the future of the 
Martes Working Group, we are only as 
good as our members. We have numerous 
members that have been part of the Mar-
tes Working Group for its entirety 
(including yours truly). But we need to 
think about making sure that ‘new’ scien-
tists and biologists that are working within 
the Martes clade are welcomed into the 
fold. To this end, I would like each of us to 
think about growing our membership. If 
you know of any folks that are doing work 
on martens, fishers, tayra, and wolverines 
that are not members, please invite them 
to join our group. You will notice that we 
are re-invigorating the Regional Repre-

sentatives of the Martes Working Group, 
who will act as more direct facilitators of 
getting new (and old) members involved 
in our group.  

In other news, our group continues to 
work towards setting a date and location 
for the upcoming 9th International Martes 
Symposium in the United Kingdom in 2022 
or 2023. More news will be forthcoming in 
future newsletters as plans coalesce for 
this important meeting of Martes scien-
tists and biologists. 

As you may recall from the last Martes 
Working Group newsletter, we are consid-
ering settling on some Bylaws for our 
group that will help clarify our role and 
purpose. I urge you to have a quick look at 
the proposed bylaws and get back to me 
with any comments or questions at presi-
dent@martesworkinggoup.org. We will 
hopefully be finalizing the bylaws shortly, 
which will allow our Treasurer Scott Yae-
ger to establish a more permanent home 
for our group’s funds. 

I’ll wrap up by saying thanks to everyone 
who contributed to this edition of the 
newsletter, including our new Newsletter 
Editors: Jennifer Kordosky and Stacy 
Cotey! Enjoy! 

Cheers, 

Rich Weir 

Rich.Weir@gov.bc.ca 

About the Cover 

The Wisconsin Department of Natural Resources is studying the interactions of mar-
ten and fisher in northern Wisconsin, USA.  Read more about it on page 8.  

Photo courtesy of Skyler Vold and Jim Woodford-Wisconsin Department of Natural 
Resources. 

mailto:president@martesworkinggoup.org
mailto:president@martesworkinggoup.org


 

New Newsletter Co-editors 

Jenny Kordosky recently received a Master of Science from Utah State University 
working with Eric Gese. During her thesis she studied the relationship between chron-
ic stress and home range disturbance in Pacific fishers located in the Sierra Nevada 
mountains of California.  

Currently, Jenny is working towards publishing two manuscripts from her thesis and is 
employed as a biologist for the Washington Department of Fish and Wildlife in Olym-
pia, Washington. Here she is responsible for managing the hatchery data for the en-
tire state of Washington and looking to move back into the wildlife realm.  

Stacy Cotey is an instructor, academic advisor, and Ph.D. candidate at Michigan Tech-
nological University. Her current research is on landscape connectivity and parasite 
ecology of river otters in the Upper Peninsula of Michigan. She collaborates with the 
Michigan DNR Wildlife Disease Lab, Ottawa National Forest, and the Reichard lab at 
Oklahoma State on the project.  

Stacy has also worked on marten and fisher habitat and population projects in the 
eastern Upper Peninsula and northern Wisconsin.  She has a passion for mustelids and 
is looking forward to contributing to the Martes Working group.  
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Jenny Kordosky 

Stacy Cotey 

Welcome to the first newsletter for us! We took over the responsibilities from Katie Moriarty in October 2019 and will 
do our best to fill her shoes. Our goal is to publish a newsletter twice a year in February and August.  We welcome any 
content that you are willing to share including full articles, photos, or new publications.  Content may be sent to news-
letter@martesworkinggroup.org 

We look forward to sending you some great newsletters! 

Jenny and Stacy 
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From the Treasurer/Membership Coordinator 
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Regional representatives are encouraged to share information across boundaries and/or to seek assis-
tance from sub-regional representatives.  

Responsibilities include: 
1) Keep in contact with members/researchers within their region regarding their current work on Martes 

2) Prior to biannual newsletters, solicit from members activities of interest to the group (e.g., new pro
 jects, findings, observations, regulation changes, equipment) 
3) Obtain content for social media 

4) Invite new individuals to join to help expand membership  

 

REGIONS AREA/JURISDICTIONS REPRESENTED CURRENT REPRESENTATIVE 

ASIA Too big? Split north and south?  OPEN 

EUROPE Too big? Split east vs west? Marina Mergey  
mergey_marina@yahoo.fr  

CENTRAL/SOUTH AMERICA Everything in range of Tayra  OPEN 

ALASKA, YUKON, NORTHWEST 
TERRITORIES 

Alaska, Yukon, Northwest Territories  OPEN 

EASTERN CANADA Newfoundland and Labrador, New 
Brunswick, Nova Scotia, Prince Edward 
Island 

Marianne Cheveau  
marianne.cheveau@mffp.gouv.qc.ca  
Pauline Suffice pauline.suffice@uqat.ca  

CENTRAL CANADA Manitoba, Ontario, Quebec OPEN 

WESTERN CANADA British Columbia, Alberta, Saskatchewan Andrew Ladle andrew.ladle@gmail.com  

WESTERN UNITED STATES Montana, Wyoming, Colorado, New 
Mexico west to Pacific Ocean 

 OPEN 

CENTRAL UNITED STATES North Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma, Texas, Minnesota, 
Michigan, Wisconsin, Indiana, Illinois, 
Ohio, Iowa, Missouri, Arkansas, Louisi-
ana 

Michael Joyce joyc0073@d.umn.edu  

EASTERN UNITED STATES Maine, New Hampshire, Vermont, Mas-
sachusetts, Connecticut, Rhode Island, 
New York, Pennsylvania, New Jersey, 
Maryland, Kentucky, Delaware, West 
Virginia, Virginia, Carolinas, Tennessee, 
Mississippi, Alabama, Georgia, Florida 

Paul Hapeman hapeman@ccsu.edu  

Table 1. Draft regions and representatives.   

mailto:mergey_marina@yahoo.fr
mailto:marianne.cheveau@mffp.gouv.qc.ca
mailto:pauline.suffice@uqat.ca
mailto:andrew.ladle@gmail.com
mailto:joyc0073@d.umn.edu
mailto:hapeman@ccsu.edu


 

Page 6  Martes Working Group Newsletter  Volume 27:Winter  2020  

Forest Structure and Snow 
Depth Alter Movement  of 
Pacific Marten 
Marie Martin, Katie Moriarty, and Jonathan Pauli 

We explored the relationship between movement 
characteristics and energetic expenditures of Pacific 
martens (Martes caurina). We also explored how 
forest and landscape characteristics influenced the 
movements and expenditures of free-ranging mar-
tens. We implemented the doubly-labelled water 
technique, a precise approach to estimate free-

ranging expenditures, with spatiotemporally fine-

scale GPS collar data to clarify how energetic ex-
penditures were related to movement characteris-
tics. We then back-calculated the expenditures of 
previously collared martens to determine whether 
we could identify landscape characteristics that ex-
plained variation in expenditures. 

We found a positive relationship between move-
ment velocity and expenditures of free-ranging mar-
tens (Fig. 1). Further, martens using a greater pro-
portion of open forest patches and areas with deep-
er snow typically exhibited higher expenditures; in-
deed, energetic expenditures were approximately 

13% higher than those individuals using the greatest 
proportion of open forest patches. We also found a 
slight negative relationship between forest openness 
and body condition, where martens using more 
open forest patches exhibited lower body condition 
than expected for their body size. 

Overall, these results strengthen our understanding 
that animal movement and physiology are linked to 
their surroundings, and that there are important im-
plications of forest management and landscape 
changes for the ecology and persistence of free-

ranging species. 

 

Martin is a faculty research assistant Oregon State 
University,USA. Moriarity is a research scientist with 
the National Council for Air and Stream Improve-
ment, Corvallis, OR,USA and Pauli is an associate 
professor at the University of Wisconsin-Madison, 
USA. 

Figure 1. Field metabolic rate (FMR) as 
explained by average movement ve-
locity for six GPS-collared and doubly-

labelled water enriched Pacific mar-
tens (Martes caurina) in Lassen. FMR 
increased with increasing movement 
velocity. 
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Figure 4. Relative body condition of male 
Pacific martens (Martes caurina) as ex-
plained by increasing openness of use 
areas. Male body condition decreased 
with increasing openness of areas used.  

 Figure 3. Mass-specific FMR 
(kJ/day*kg0.734) of Pacific martens 
(Martes caurina) as explained by in-
creasing snow depth (cm) and pro-
portion of open patches within areas 
used (R2 = 0.43). Blue triangles de-
note male martens and yellow circles 
denote female martens.  

Figure 2. Mass-specific FMR of male 
Pacific martens (Martes caurina) as it 
related to openness of areas used. 
FMR varied significantly between low 
and high openness quantiles (P = 
0.004) and marginally among low and 
moderate openness quantiles (P = 
0.051).  FMR did not differ between 
moderate and high openness quan-
tiles (P = 0.26).  



The Centre de Recherche et de Formation en Eco-ethologie 
(CERFE) team conducted a 4-year research program on the 
habitat selection pattern of the European pine marten 
(Martes martes) in very fragmented and low- forested land-
scapes in northeastern France. We fitted 25 pine martens (15 
females, 10 males) with GPS collars on three study sites: one 
fragmented by a navigation canal, the second by three linear 
infrastructures (a highway, a canal and a railway) and the third 
by the almost total loss of the forest habitat, a cereal plain. 

A total of 199 pathways (1 fix every 5 minutes for 24 hours, 
once a week) were collected. 

The analysis of these pathways is ongoing but already con-
firms that pine martens can be found in very contrasted land-
scapes and are able to move around in inhospitable environ-
ments. However, few individuals crossed the different infra-
structures or settled on stable areas. Moreover, most of the 
animals present in these three study sites were subadults, 
which reinforces our hypothesis that these landscapes are of 
poor quality for the population. We are waiting for further 
analyses of these data to state more precisely about the im-
pact of habitat fragmentation on pine marten populations.  

The authors are from CERFE in France. Visit https://www.univ-

reims.fr/cerfe/  

Page 8  Martes Working Group Newsletter  Volume 27:Winter  2020  

Marten Movement in Fragmented 
Landscapes 
Remi Helder, Pauline Hubert, Maden LeBarh, and Marina Mergey 

Linear fragmentation in 2nd site 

Female wakes from anesthesia 

Release after handling 

Marten under anesthesia 

Pathway (yellow) of a female marten moving along the navigation 
canal (blue) 

https://www.univ-reims.fr/cerfe/
https://www.univ-reims.fr/cerfe/
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The Northern Rocky Mountain (NRM) 
fisher (Pekania pennanti) population is 
of special concern to conservation and 
management professionals and has 
been petitioned for listing as threat-
ened under the Endangered Species 
Act, most recently in 2017 (USFWS 
2017). In partnership with Montana 
Fish, Wildlife, and Parks and the Idaho 
Department of Fish and Game, this 
study aims to determine the current 
distribution of fishers across the north-
ern Rockies through a collaborative, 
large-scale, baited remote camera and 
hair snare study. This study will pro-
vide a baseline occupancy estimate for 
repeated monitoring of the NRM fisher 
population and will allow us to moni-
tor any future changes in their distri-
bution.  

Current habitat models (Olson et al. 
2014, Sauder and Rachlow 2014) indi-
cate fisher habitat in the northern 
Rockies primarily occurs in Idaho, but 
ranges into western Montana and 
northeastern Washington. Our study 
area spans predicted fisher habitat 
throughout Washington, Idaho and 
Montana, covering the believed geo-
graphic range of the NRM fisher popu-
lation.  

We divided our study area into 7.5 km2 
grid cells, where cell size was deter-
mined based on fisher home range size 
(Sauder 2014). Cells were designed to 
fit within the framework of a previous-
ly established wolverine (Gulo gulo) 
study in the northern Rockies, which 
will allow future monitoring of both 
species to be done simultaneously . 

In the winter of 2018/19 we deployed 
~350 baited remote cameras and hair 

snare stations in randomly selected 
grid cells throughout our study area. 
Game cameras captured over 335,000 
images of a multitude of species, in-
cluding fishers and other mustelids 
such as wolverine (Gulo gulo), Ameri-
can marten (Martes americana), Pa-
cific marten (Martes caurina), long-

tailed weasel (Mustela frenata), short-

tailed weasel (Mustela ermine), and 
mink (Neovison vison). Fishers were 
detected in a total of 41 grid cells, 32 
in Idaho and 9 in Montana . 

We will use detection data obtained 
from camera stations to estimate fish-
er occupancy in the northern Rockies. 
Occupancy analysis has proven an 
effective tool for assessing population 
dynamics, such as distribution, for ra-
re, elusive species (MacKenzie et al. 
2002, 2006). Our occupancy models 
will consider existing fisher habitat 
models, site-level environmental char-
acteristics, the influence of past trans-
location sites and the effect of harvest.  

By incorporating our understanding of 
fisher habitat with contemporary ana-
lytical techniques, we hope to be able 
to estimate the current distribution of 
fishers in the northern Rockies and 
address the primary uncertainties 
about drivers of fisher distribution. 
The results of our project will help the 
states of Idaho and Montana effective-
ly prioritize areas for future fisher con-
servation in the hopes of maintaining 
the distribution of fishers across all 
suitable habitat in the Northern Rocky 
Mountains. 

Krohner is a Masters student at the 
University of Montana,USA.                            
jessica.krohner@umontana.edu  

Fisher Distribution Across Northern Rocky Mountains 
Jessica Krohner 

mailto:jessica.krohner@umontana.edu


The Conservation Biology Institute (CBI) 
continues to work with the US Fish and 
Wildlife Service, US Forest Service, and 
other partners on science-based strategies 
to conserve Pacific marten (Martes cauri-
na) and fisher (Pekania pennanti) in Cali-
fornia and Oregon, USA.  

We have developed habitat connectivity 
models and maps for both species in the 
greater Klamath region (Klamath connec-
tivity report). We have also modeled the 
risk of severe wildfire in the region and 
overlaid the results onto marten and fish-
er habitat and connectivity maps to assess 
potential threats of wildfire to metapopu-
lation viability (Klamath fire report).  

We are currently initiating a new study 
with Katie Moriarty (NCASI) to analyze 
marten movements relative to recent 
wildfires in the Lassen region of northern 
California, using Katie’s database of mar-
ten GPS localities. Meanwhile, we are also 

obtaining new vegetation data from the 
US Forest Service Remote Sensing Labora-
tory to be used in updating fisher habitat 
models (denning, resting, and foraging 
habitat) before and after the recent Cali-
fornia drought (2012-2016), which has 
resulted in unprecedented mortality of 
trees within fisher habitat in the Sierra 
Nevada. Results will be used to update the 
Southern Sierra Nevada Fisher Conserva-
tion Assessment and Conservation Strate-
gy.  

Marten and fisher conservation science 
and strategic planning in the western US 
are extremely dynamic due to rapid 
changes in habitat under changing climate 
and fire regimes. We are striving to keep 
abreast of these rapid changes using what-
ever means possible, including new satel-
lite data and other information sources.  

Spencer is Chief Scientist for the Conserva-
tion Biology Institute (consbio.org/people/
staff/wayne-spencer ). 

Planning for Pacific Marten and Fisher in the Face of Climate Change 

Wayne Spencer 

Interactions Between Marten and Fisher  
Skyler Vold and Jim Woodford 

“...conservation science 
and strategic planning in 

the western U.S. are 
extremely dynamic due to 

rapid changes in habitat 
under changing climate 

and fire regimes.” 
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Photo:USFWS 

Researchers with the Wisconsin Depart-
ment of Natural Resources (WI-DNR) are 
currently working on the second field sea-
son of a multi-year project evaluating the 
abundance and distribution of American 
marten in northern Wisconsin, USA. The 
project also seeks to evaluate interactions 
between martens and fishers, as fishers 
have been implicated in limiting the re-
covery of Wisconsin’s martens in areas of 
their former range (Manlick et al. 2017).  

During the winter of 2018-19, field camer-
as were deployed at 120 sites in the Ni-
colet National Forest of northern Wiscon-

sin. Martens were detected at 29 sites 
and fishers at 24 sites. Of the 45 sites oc-
cupied by either marten or fisher, both 
species were detected at only 8 sites 
(18%). Data collected during the first field 
season indicated spatial segregation of 
the two species during this timeframe.  

Additional data collected during the win-
ter of 2019-20 will help address potential 
interactions between marten and fisher in 
northern Wisconsin, and provide a popu-
lation estimate for the study area.  

Vold and Woodford are with WI-DNR, USA. Photo: WI-DNR 2019 

https://figshare.com/articles/Habitat_Connectivity_for_Fishers_and_Martens_in_the_Klamath_Basin_Region_of_California_and_Oregon/8411909
https://figshare.com/articles/Habitat_Connectivity_for_Fishers_and_Martens_in_the_Klamath_Basin_Region_of_California_and_Oregon/8411909
https://d2k78bk4kdhbpr.cloudfront.net/media/reports/files/CBI_Klamath_Fire_Modeling_Final_Report.pdf
https://d2k78bk4kdhbpr.cloudfront.net/media/content/files/SSN_FISHER_CONSERVATION_ASSESSMENT_FINAL_Jan_21_20151.pdf
https://d2k78bk4kdhbpr.cloudfront.net/media/content/files/SSN_FISHER_CONSERVATION_ASSESSMENT_FINAL_Jan_21_20151.pdf
https://d2k78bk4kdhbpr.cloudfront.net/media/content/files/Southern_Sierra_Nevada_Fisher_Conservation_Strategy_Version_1_0_February_2016.pdf
https://d2k78bk4kdhbpr.cloudfront.net/media/content/files/Southern_Sierra_Nevada_Fisher_Conservation_Strategy_Version_1_0_February_2016.pdf
https://consbio.org/people/staff/wayne-spencer
https://consbio.org/people/staff/wayne-spencer
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Detecting Wolverines in the Southern Cascades 

Cascades Carnivore Project 

The South Cascades Wolverine Project recently detected 
an additional individual wolverine south of Interstate 90 
(I-90) in Mount Rainier National Park, Washington. This 
individual visited a wolverine-specific survey station in 
November 2019, which captured a photograph displaying 
its unique ventral pattern. Hair samples from the station’s 
hair-snagging frame were collected and are being ana-
lyzed for genotyping and sex identification. 
The South Cascades Wolverine Project is a partnership of 
the Cascades Carnivore Project, Mount Rainier National 
Park, and USFS Naches Ranger District. The goals of the 
project are to monitor the natural colonization of wolver-

ines south of I-90 in Washington’s Cascade Range and 
improve our understanding of the effects of climate 
change of this rare carnivore. The project has currently 
deployed 18 survey stations and is collecting scats along 
snow tracks for food habits research. The project has de-
tected 6 individuals, including a reproductive female and 
her 2 kits at their natal den. The project is working in col-
laboration with Conservation Northwest, USFS Pacific 
Northwest Research Station, Woodland Park Zoo, and, 
and Washington Department of Fish and Wildlife.  
More information is available at 
www.cascadescarnivore.org 

Wolverine displaying ventral area   

©CCP/NPS 

Wolverine displaying unique chest blaze at survey station  

©CCP/NPS 



 

 

Forest Practice Effects on Wolverines in Ontario 
Matthew Scrafford 
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The research focus of the Red Lake 
Wolverine Project (Ontario) is to un-
derstand the abundance and habitat 
use of wolverines relative to forestry 
practices so that forest management 
and road planning can better incorpo-
rate the needs of this vulnerable spe-
cies. In particular, we are interested 
in female abundance and ecology.  
 

We captured wolverines with live 
traps (Fig. 1), attach ed GPS collars, 
and tracked them to understand their 
habitat use. At the same time, we 
count wolverines so that we can com-
pare abundance estimates between 
the 2003-2005 Red Lake study and 
now. In addition to live traps we used 
run poles to collect both DNA and 
pictures (Fig . 2). Both live traps and 
run poles were distributed through-
out Red Lake in a grid-like fashion and 
spaced so they fell within unique fe-
male wolverine home ranges. As of 
December 2019, we have established 
25 live traps and 10 run poles over a 
5,400 km2 area (Fig. 3).  
 

We also are monitoring wildlife use of 
roads with motion-sensor cameras. In 
particular, we are interested in deter-
mining the characteristics of roads 
that are most often used by wolves. 

We can model how wolverines use 
roads relative to their use by wolves.  
 

Many males but few females 

As of December 2019, we have cap-
tured and attached GPS collars to 17 
wolverines. Of these, 4 are females 
and 13 are males. We have docu-
mented an additional five wolverines 
at run poles, with one confirmed as 
female. The sex ratio is skewed to-
wards males. We might miss females 
because they are wary of traps. This 
may also be an edge population of 
wolverines with many dispersing 
males, or it is poor habitat for fe-
males, particularly for denning, with 
all the forestry activity. It may be a 
combination of these factors.   
 

Wolverine reproduction 

Instead of seeing a continuous distri-
bution of reproductive females, we 
see specific and somewhat isolated 
areas where females and their fami-
lies are active as “family units”.  
 

Wolverine captures in snares 

Wolverines often get captured in wolf 
snares set by trappers near bait piles. 
In two different instances, local trap-
pers found snared wolverines and we 
were able to drug and release them. 

Two of our collared male wolverines 
have missing front-right paws. Justina 
Ray, also found reports of these inju-
ries to be common. We suspect wol-
verines are getting their paws stuck in 
marten boxes. Their survival and ex-
tensive movements after speaks to 
the tenacity of this animal, which is 
celebrated in the fables of many cul-
tures.  
 

Looking ahead 

Our field research will continue in Red 
Lake through this winter and we are 
planning for next winter as well.  
 

Follow updates on the project on the 
WCS Canada twitter feed 
(@WCS_Canada), Scrafford’s twitter 
feed (@M_Scrafford), or on the WCS 
Canada website (wcscanada.org). 
 

WCS Canada focuses on the conserva-
tion of wildlife and their habitats 
through applied research. We have 
Canadian field research programs in 
the Arctic, Yukon, Rocky Mountains, 
and Northern Ontario and lead na-
tional initiatives such as Key Biodiver-
sity Areas (kbacanada.org). 
WCS Canada has a long history of re-
searching wolverines in Ontario.  
 

Fig. 1 Fig. 2 Fig. 3 
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Denning Behavior of Wolverines in Sweden 
Rick Heeres 

The aim of the Swedish Wolverine 
Project, is to gain new insights into 
the denning behavior of wolverines 
(Gulo gulo) in northern-Sweden. We 
are particularly interested in examin-
ing the drivers behind den shifting.  
 

Aronsson (2017) determined that the 
amount of den sites used during a 
reproductive season is highly variable 
for wolverines, with an average 
amount of 10 den sites (range = 3-24). 
Shifting den sites may cause undesira-
ble energy loss and expose offspring 
to high risk, which individuals general-
ly want to minimize (Bronson 1989). 
Consequently, there should be a dis-
tinct reason for females to shift den 
sites. 
 

Human disturbance is suggested to be 
one factor causing den abandonment 
(Magoun & Copeland 1998; Copeland 
et al. 2017). Nevertheless, within my 
study area human activity is limited 
and therefore human disturbances 
are presumably minimal.  
 

I hypothesize that habitat, snow tem-
perature, resources and intraspecific 
factors influence den shifting of wol-
verines.  

1) Alpine habitat contains more pos-
sibilities to create extensive den 
sites in deep snow drifts, whereas 
forest habitat causes the need to 
use structures (such as boulders 
and uprooted trees) and less sta-
ble snow conditions. Therefore, I 
expect that den site shifting will 
occur more often in forest com-
pared to alpine habitat.  

2) When temperatures are increas-
ing later into the season, snow 
circumstances will change 
(Copeland et al. 2010; Magoun et 
al. 2017), which in turn may cause 
den sites to be flooded and/or 
exposed. Resulting in unfavorable 
denning conditions. Longer peri-
ods of temperatures above zero 
may cause more shifts. When 
snow disappears, temperature is 
probably less important.  

3) Available resources are important 
for reproducing females and their 
offspring (Persson 2005; Persson 
et al. 2006; Rauset et al. 2015). 
Therefore, females may shift den 
site when resources are low in 
close proximity of the den site.  

4) Intraspecific factors such as risk of 
infanticide and offspring age may 
also influence den site shifting. 

During 2005-2015, data was collected 
from GPS-collared wolverine females 
in and around Sarek National Park in 
Northern-Sweden. This area consists 
of alpine habitat, with a tree line 
made up by mountain birch (Betula 
pubescens pumila) and coniferous for-
est in the valleys. With data from GPS 
collars, den sites were detected in the 
field. The GPS positions were then 
used to determine date of entry and 
abandonment of den sites. 
 

Preliminary results show that time 
period may be a key factor for which 
variables are important. During the 
first months (February to April) most 
environmental factors are stable and 
den shifts are rare. After the middle of 
April there is an increase in used den 
sites. My results show that a main 
factor influencing den shifts is habitat 
(forest or alpine). Further analysis will 
investigate the influence of 
snow/temperature, resources, off-
spring age, intraspecific disturbance 
and activity of humans. 
 

Heeres is with the Swedish University 
of Agricultural Science. See more 
about his project at  
(www.wolverineproject.se)  

Photo:Morton Vorel 

http://www.wolverineproject.se/
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AUTHOR TITLE JOURNAL VOL ISSUE STRT 
PG 

END 
PG 

Allen, ML; Harris, RE; 
Olson, LO; Olson, ER; 
Van Stappen, J; Van 
Deelen, TR 

Resource limitations and competi-
tive interactions affect carnivore 
community composition at different 
ecological scales in a temperate 
island system 

MAMMALIA 83 6 552 561 

Aylward, CM; Mur-
doch, JD; Kilpatrick, 
CW 

Genetic legacies of translocation 
and relictual populations of Ameri-
can marten at the southeastern 
margin of their distribution 

CONSERVATION 
GENETICS 

20 2 275 286 

Balestrieri, A; Mori, E; 
Menchetti, M; Ruiz-

Gonzalez, A; Milanesi, 
P 

Far from the madding crowd: Toler-
ance toward human disturbance 
shapes distribution and connectivity 
patterns of closely related Martes 
spp. 

POPULATION 
ECOLOGY 

61 3 289 299 

Blomdahl, EM; Thomp-
son, CM; Kane, JR; 
Kane, V; Churchill, D; 
Moskal, LM; Lutz, JA 

Forest structure predictive of fisher 
(Pekania pennanti) dens exists in 
recently burned forest in Yosemite, 
California, USA 

FOREST ECOLOGY 
AND MANAGE-
MENT 

444  174 186 

Bonamy, M; Harbicht, 
AB; Herrmann, TM 

Children's Perception of Wolverine 
in the North Slave Region of the 
Northwest Territories, Canada 

ARCTIC 72 3 229 244 

Bonamy, M; Harbicht, 
AB; Herrmann, TM; 
Gagnon, C 

Public opinion toward a misunder-
stood predator: what do people 
really know about wolverine and 
can educational programs promote 
its conservation? 

ECOSCIENCE 5  1 6 

Clare, J; McKinney, ST; 
Simons-Legaard, EM; 
DePue, JE; Loftin, CS 

Satellite-detected forest disturb-
ance forecasts American marten 
population decline: The case for 
supportive space-based monitoring 

BIOLOGICAL CON-
SERVATION 

233  336 345 

Colella, JP; Wilson, RE; 
Talbot, SL; Cook, JA 

Implications of introgression for 
wildlife translocations: the case of 
North American martens 

CONSERVATION 
GENETICS 

20 2 153 166 

  

  

2019 Martes Complex Publications 
The following pages are a list of papers published from January to December 2019 using the search terms 
“Martes”, “Pekannia”, “Gulo “and “Eira “ in the Web of Science search engine.  
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Croose, E; Birks, JDS; Mar-
tin, J; Ventress, G; Mac-
Pherson, J; O'Reilly, C 

Comparing the efficacy and cost-
effectiveness of sampling methods for esti-
mating population abundance and density of 
a recovering carnivore: the European pine 
marten (Martes martes) 

EUROPEAN 
JOURNAL OF 
WILDLIFE 
RESEARCH 

65 3   

Croose, E; Bled, F; Fowler, 
NL; Beyer, DE; Belant, JL 

American marten and fisher do not segre-
gate in space and time during winter in a 
mixed-forest system 

ECOLOGY 
AND EVOLU-
TION 

9 8 4906 491
6 

Curveira-Santos, G; 
Pedroso, NM; Barros, AL; 
Santos-Reis, M 

Mesocarnivore community structure under 
predator control: Unintended patterns in a 
conservation context 

PLOS ONE 14 1   

Day, CC; McCann, NP; Zoll-
ner, PA; Gilbert, JH; 
MacFarland, DM 

Temporal plasticity in habitat selection crite-
ria explains patterns of animal dispersal 

BEHAVIORAL 
ECOLOGY 

30 2 528 540 

Delheimer, MS; Moriarty, 
KM; Ltniniell, MA; Wood-
ruff, BV 

If a tree falls in a forest: implications of for-
est structure persistence for the Pacific mar-
ten (Martes caurina) 

ECOSPHERE 10 8   

DeWitt, PD; Visscher, DR; 
Schuler, MS; Thiel, RP 

Predation risks suppress lifetime fitness in a 
wild mammal 

OIKOS 128 6 790 797 

Eriksson, CE; Moriarty, KM; 
Linnell, MA; Levi, T 

Biotic factors influencing the unexpected 
distribution of a Humboldt marten (Martes 
caurina humboldtensis) population in a 
young coastal forest 

PLOS ONE 14 5   

Evans, BE; Mosby, CE;  
Mortelliti, A 

Assessing arrays of multiple trail cameras to 
detect North American mammals 

PLOS ONE 14 6   

Ford, AT; Clevenger, AP Factors affecting the permeability of road 
mitigation measures to the movement of 
small mammals 

CANADIAN 
JOURNAL OF 
ZOOLOGY 

97 4 379 384 

Gervasi, V; Linnell, JDC; 
Broseth, H; Gimenez, O 

Failure to coordinate management in trans-
boundary populations hinders the achieve-
ment of national management goals: The 
case of wolverines in Scandinavia 

JOURNAL OF 
APPLIED 
ECOLOGY 

56 8 1905 191
5 

Grabham, AA; Ventress, G; 
Hayward, MW 

The diet of denning female European pine 
martens (Martes martes) in Galloway Forest 
District, South West Scotland, Great Britain 

MAMMAL 
RESEARCH 

64 1 87 97 

Grauer, JA; Gilbert, JH; 
Woodford, JE; Eklund, D; 
Anderson, S; Pauli, JN 

Modest immigration can rescue a reintro-
duced carnivore population 

J. WILDLIFE 
MANAGE-
MENT 

83 3 567 576 

Green, RE; Purcell, KL; 
Thompson, CM; Kelt, DA; 
Wittmer, HU 

Microsites and structures used by fishers 
(Pekania pennanti) in the southern Sierra 
Nevada: A comparison of forest elements 
used for daily resting relative to reproduc-
tion 

FOREST 
ECOLOGY 
AND MAN-
AGEMENT 

440  131 146 

Happe, PJ; Jenkins, KJ; 
Mccaffery, RM; Lewis, JC; 
Pilgrim, KL; Schwartz, MK 

Occupancy Patterns in a Reintroduced Fisher 
Population during Reestablishment 

J. WILDLIFE 
MANAGE-
MENT 

84 2 344 358 
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Heim, N; Fisher, JT; Volpe, 
J; Clevenger, AP; Paczkow-
ski, J 

Carnivore community response to 
anthropogenic landscape change: 
species-specificity foils generaliza-
tions 

LANDSCAPE ECOL-
OGY 

34 11 2493 2507 

Heinemeyer, K; Squires, J; 
Hebblewhite, M; O'Keefe, 
JJ; Holbrook, JD; Copeland, 
J 

Wolverines in winter: indirect habi-
tat loss and functional responses to 
backcountry recreation 

ECOSPHERE 10 2 E0261
1 

  

  

  

  

Ionica, AM; Deak, G; 
D'Amico, G; Stan, GF; 
Chisamera, GB; Con-
stantinescu, IC; Adam, C; 
Lefkaditis, M; Gherman, 
CM; Mihalca, AD 

Thelazia callipaeda in mustelids 
from Romania with the European 
badger, Meles meles, as a new host 
for this parasite 

PARASITES & VEC-
TORS 

12  370  

Jensen, PG; Humphries, 
MM 

Abiotic conditions mediate intra-
guild interactions between mamma-
lian carnivores 

JOURNAL OF ANI-
MAL ECOLOGY 

88 9 1305 1318 

Johnson-Bice, SM; Win-
dels, SK; Pilgrim, KL 

Observation and DNA Confirmation 
of a Fisher (Pekania pennanti) 
Hunting and Killing a Muskrat 
(Ondatra zibethicus) 

NORTHEASTERN 
NATURALIST 

26 3 N31 N34 

Jowers, MJ; Sanchez-

Ramirez, S; Song, E; Ange-
lone, S; Choi, T; Voloshina, 
I; Woo, D 

Biogeography of Korea's top preda-
tor, the yellow-throated Marten: 
evolutionary history and population 
dynamics 

BMC EVOLUTION-
ARY BIOLOGY 

19 1 23  

Kinoshita, G; Yonezawa, S; 
Murakami, S; Isagi, Y 

Environmental DNA Collected from 
Snow Tracks is Useful for Identifica-
tion of Mammalian Species 

ZOOLOGICAL SCI-
ENCE 

36 3 198 207 

Koike, S; Masaki, T Characteristics of fruits consumed 
by mammalian frugivores in Japa-
nese temperate forest 

ECOLOGICAL RE-
SEARCH 

34 2 246 254 

Kortello, A; Hausleitner, D; 
Mowat, G 

Mechanisms influencing the winter 
distribution of wolverine Gulo gulo 
luscusien the southern Columbia 
Mountains, Canada 

WILDLIFE BIOLOGY 2019 1 1 13 

Krebs, CJ; Boonstra, R; 
Gilbert, BS; Kenney, AJ; 
Boutin, S 

Impact of climate change on the 
small mammal community of the 
Yukon boreal forest 

INTEGRATIVE ZO-
OLOGY 

14 6 528 541 

Lanszki, J; Heltai, M; Ko-
ver, G; Zalewski, A 

Non-linear relationship between 
body size of terrestrial carnivores 
and their trophic niche breadth and 
overlap 

BASIC AND AP-
PLIED ECOLOGY 

38  36 46 
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Lopes, PRM; de Castro, MC; 
Guilherme, E; Hsiou, AS 

Anatomical Review of Eira barbara 
(Carnivora,Mustelidae) from the Qua-
ternary of Southwestern Brazilian 
Amazonia 

REVISTA BRASILEI-
RA DE PALEONTO-
LOGIA 

22 3 217 224 

Loraamm, RW; Downs, JA; 
Lamb, D 

A time-geographic approach to quanti-
fying wildlife-road interactions 

TRANSACTIONS IN 
GIS 

23 1 70 86 

Lucid, MK; Rankin, A; Sullivan, 
J; Robinson, L; Ehlers, S; 
Cushman, S 

A carnivores' oasis? An isolated fisher 
(Pekania pennanti) population pro-
vides insight on persistence of a meta-
population 

CONSERVATION 
GENETICS 

20 3 585 596 

Lynch, LM Limb skeletal morphology of North 
American pine martens, Martes ameri-
cana and Martes caurina, correlates 
with biome and climate 

BIOLOGICAL JOUR-
NAL OF THE LINNE-
AN SOCIETY 

126 2 240 255 

Lynch, LM Evolving in Isolation: Pleistocene Glaci-
ation Resulted in the Speciation and 
Morphological Divergence of the 
North American Pine Marten, Martes 

JOURNAL OF MOR-
PHOLOGY 

280  S66 S67 

Manlick, PJ; Petersen, SM; 
Moriarty, KM; Pauli, JN 

Stable isotopes reveal limited Eltonian 
niche conservatism across carnivore 
populations 

FUNCTIONAL 
ECOLOGY 

33 2 335 345 

Martin, ME; Moriarty, KM; 
Pauli, JN 

Forest structure and snow depth alter 
the movement patterns and subse-
quent expenditures of a forest carni-
vore, the Pacific marten 

OIKOS 2019 00 1 11 

Matthews, SM; Green, DS; 
Higley, JM; Rennie, KM; Kel-
sey, CM; Green, RE 

Reproductive den selection and its 
consequences for fisher neonates, a 
cavity-obligate mustelid 

JOURNAL OF 
MAMMALOGY 

100 4 1305 131
6 

McCann, NP; Zollner, PA; Gil-
bert, JH 

Activity of fishers at multiple temporal 
scales 

JOURNAL OF 
MAMMALOGY 

100 1 178 184 

Moriarty, KM; Aubry, KB; 
Morozumi, CN; Howell, BL; 
Happe, PJ; Jenkins, KJ; Pil-
grim, KL; Schwartz, MK 

Status of Pacific Martens (Martes 
caurina) on the Olympic Peninsula, 
Washington 

NORTHWEST SCI-
ENCE 

93 2 122 136 

Moriarty, KM; Verschuyl, J; 
Kroll, AJ; Davis, R; Chapman, 
J; Hollen, B 

Describing vegetation characteristics 
used by two rare forest-dwelling spe-
cies: Will established reserves provide 
for coastal marten in Oregon? 

PLOS ONE 14 1 e021
0865 

 

Needle, DB; Burnell, VC; For-
zan, MJ; Dubovi, EJ; Schuler, 
KL; Bernier, C; Hollingshead, 
NA; Ellis, JC; Stevens, BA; 
Tate, P; Anis, E; Wilkes, RP 

Infection of eight mesocarnivores in 
New Hampshire and Vermont with a 
distinct clade of canine distemper vi-
rus in 2016-2017 

JOURNAL OF VET-
ERINARY DIAG-
NOSTIC INVESTI-
GATION 

31 4 562 567 

Nummi, P; Liao, WF; Huet, O; 
Scarpulla, E; Sundell, J 

The beaver facilitates species richness 
and abundance of terrestrial and semi-
aquatic mammals 

GLOBAL ECOLOGY 
AND CONSERVA-
TION 

20  e007
01 
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Olson, LO; Allen, ML A Leucisitic Fisher (Pekania pen-
nanti) and the Prevalence of Leu-
cism in Wild Carnivores 

AMERICAN MID-
LAND NATURALIST 

181 1 133 138 

Parsons, MA; Lewis, JC; 
Gardner, B; Chestnut, T; 
Ransom, JI; Werntz, DO; 
Prugh, LR 

Habitat selection and spatiotem-
poral interactions of a reintroduced 
mesocarnivore 

JOURNAL OF WILD-
LIFE MANAGE-
MENT 

83 5 1172 1184 

Pereira, L; Vasques, A; Maia, 
P; Ramos Pereira, MJ; Fonse-
ca, C; Matos, M 

Native and exotic seed dispersal by 
the stone marten (Martes foina): 
implications for the regeneration of 
a relict climactic forest in central 
Portugal 

INTEGRATIVE ZO-
OLOGY 

14 3 280 292 

Roy, S; Ghoshal, A; Bijoor, A; 
Suryawanshi, K 

Distribution and activity pattern of 
stone marten Martes foina in rela-
tion to prey and predators 

MAMMALIAN BI-
OLOGY 

96  110 117 

Sainsbury, KA; Shore, RF; 
Schofield, H; Croose, E; 
Campbell, RD; Mcdonald, RA 

Recent history, current status, con-
servation and management of na-
tive mammalian carnivore species in 
Great Britain 

MAMMAL REVIEW 49 2 171 188 

Santoro, M; Auriemma, C; 
Lucibelli, MG; Borriello, G; 
D'Alessio, N; Sgroi, G; Vene-
ziano, V; Galiero, G; Fusco, G 

Molecular Detection of Babesia spp. 
(Apicomplexa: Piroplasma) in Free-

Ranging Canids and Mustelids From 
Southern Italy 

FRONTIERS IN VET-
ERINARY SCIENCE 

6  269  

Sawaya, MA; Clevenger, AP; 
Schwartz, MK 

Demographic fragmentation of a 
protected wolverine population 
bisected by a major transportation 
corridor 

BIOLOGICAL CON-
SERVATION 

236  616 625 

Scrich, VM; Ponzio, MC; 
Pasqualotto, N; Rodrigues, 
TF; Paolino, RM; Chiarello, 
AG 

Occurrence of tayras (Eira barbara 
Linnaeus, 1758) with anomalous 
coloration in Cerrado remnants in 
the state of Sao Paulo, Brazil 

BIOTA NEOTROPI-
CA 

19 3   

Sharma, R; Thompson, P; 
Elkin, B; Mulders, R; Brani-
gan, M; Pongracz, J; Wagner, 
B; Scandrett, B; Hoberg, E; 
Rosenthal, B; Jenkins, E 

Trichinella pseudospiralis in a wol-
verine (Gulo gulo) from the Canadi-
an North 

INTERNATIONAL 
JOURNAL FOR PAR-
ASITOLOGY-

PARASITES AND 
WILDLIFE 

9  274 280 

Signer, J; Fieberg, J; Avgar, T Animal movement tools (amt): R 
package for managing tracking data 
and conducting habitat selection 
analyses 

ECOLOGY AND 
EVOLUTION 

9 2 880 890 

Silva, C; Simoes, MP; Mira, 
A; Santos, SM 

Factors influencing predator road-
kills: The availability of prey in road 
verges 

JOURNAL OF ENVI-
RONMENTAL 
MANAGEMENT 

247  644 650 

Slauson, KM; Zielinski, WJ Diets of denning female Pacific mar-
tens vary with the developmental 
stage of their kits 

ECOLOGY AND 
EVOLUTION 

9 10 5963 5974 
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Slauson, KM; Zielinski, WJ; 
Kirk, TA; LaPlante, DW 

A Landscape Habitat Suitability Model for 
the Humboldt Marten (Martes caurina 
humboldtensis) in Coastal California and 
Coastal Oregon 

NORTHWEST SCI-
ENCE 

93 1 30 51 

  

  

  

Steenweg, R; Hebble-
white, M; Whittington, J; 
McKelvey, K 

Species-specific differences in detection 
and occupancy probabilities help drive abil-
ity to detect trends in occupancy 

ECOSPHERE 10 4 e026
39 

 

Stoessel, M; Elmhagen, B; 
Vinka, M; Hellstrom, P; 
Angerbjorn, A 

The fluctuating world of a tundra predator 
guild: bottom-up constraints overrule top-

down species interactions in winter 

ECOGRAPHY 42 3 488 499 

Suffice, P; Cheveau, M; 
Imbeau, L; Mazerolle, MJ; 
Asselin, H; Drapeau, P 

Habitat, Climate, and Fisher and Marten 
Distributions 

JOURNAL OF WILD-
LIFE MANAGE-
MENT 

84 2 277 292 

Sullivan, TP; Sullivan, DS Similarity in occupancy of different-sized 
forest patches by small mammals on clear-
cuts: conservation implications for red-

backed voles and small mustelids 

MAMMAL RE-
SEARCH 

2019  1 12 

Szewczyk, T; Werszko, J; 
Myczka, AW; Laskowski, 
Z; Karbowiak, G 

Molecular detection of Anaplasma phago-
cytophilum in wild carnivores in north-

eastern Poland 

PARASITES & VEC-
TORS 

12 1   

Thiel, A; Evans, AL; Fuchs, 
B; Arnemo, JM; Aronsson, 
M; Persson, J 

Effects of reproduction and environmental 
factors on body temperature and activity 
patterns of wolverines 

FRONTIERS IN ZO-
OLOGY 

16 1 1 12 

Tsoupas, A; Andreadou, 
M; Papakosta, MA; Karais-
kou, N; Bakaloudis, DE; 
Chatzinikos, E; Sakoulis, 
A; Triantafyllidis, A; Vla-
chos, CG 

Phylogeography of Martes foina in Greece MAMMALIAN BI-
OLOGY 

95  59 68 

Tsuji, Y; Ito, TY; Kaneko, Y Variation in the diets of Japanese martens 
Martes melampus 

MAMMAL REVIEW 49 2 121 128 

Tsunoda, H; Peeva, S; 
Evgeniy, R; Ito, K; Kaneko, 
Y 

Autumn dietary overlaps among three sym-
patric mesocarnivores in the central part of 
Stara Planina Mountain, Bulgaria 

MAMMAL STUDY 44 4 275 281 

  

  

Tweedy, PJ; Moriarty, KM; 
Bailey, JD; Epps, CW 

Using fine scale resolution vegetation data 
from LiDAR and ground-based sampling to 
predict Pacific marten resting habitat at 
multiple spatial scales 

FOREST ECOLOGY 
AND MANAGE-
MENT 

452  1175
56 

 

Twining, JP; Montgomery, 
I; Fitzpatrick, V; Marks, N; 
Scantlebury, DM; Tosh, 
DG 

Seasonal, geographical, and habitat effects 
on the diet of a recovering predator popu-
lation: the European pine marten (Martes 
martes) in Ireland 

EUROPEAN JOUR-
NAL OF WILDLIFE 
RESEARCH 

65 3 51  

 



Webb, SM; Anderson, 
RB; Jokinen, ME; Aber-
crombie, B; Bildson, B; 
Manzer, DL 

Incorporating local ecological knowledge to 
explore wolverine distribution in Alberta, 
Canada 

WILDLIFE SOCIETY 
BULLETIN 

43 3 414 424 

Wereszczuk, A; Zalewski, 
A 

Does the matrix matter? Home range sizes 
and space use strategies in stone marten at 
sites with differing degrees of isolation 

MAMMAL RE-
SEARCH 

64 1 71 85 

Zakharov, ES; Safronov, 
VM; Stepanova, AA; Pav-
lova, AI; Grigorieva, NN; 
Osipova, NN 

A Method for Determining the Wolverine 
Age (Gulo gulo) 

ZOOLOGICHESKY 
ZHURNAL 

98 5 597 600 

Zalewska, K; Zalewski, A Size selection of alternative prey relative to 
the abundance of primary prey: pine mar-

ANNALES ZOO-
LOGICI FENNICI 

56 6-Jan 41 49 

Zielinski, WJ; Schlexer, FV The Effect of Time and Forest Disturbances 
on the Structural and Functional Character-
istics of Fisher (Pekania pennanti) Resting 
Structures 

NORTHWEST SCI-
ENCE 

93 1 75 84 

Recent Publications 

FEC Stewart, JP Volpe, BR Eaton, GA Hood, D Vujnovic, JT Fisher 

Protected areas alone rarely predict mammalian biodiversity across spatial scales in an Albertan working landscape 

Biological Conservation 240 (doi.org/10.1016/j.biocon.2019.108252) 
 

F Stewart, S Darlington, J Volpe, M McAdie, J Fisher 

Corridors best facilitate functional connectivity across a protected area network 

Scientific Reports 9 (10852) 
 

FEC Stewart, JP Volpe, JT Fisher 

The Debate About Bait: A Red Herring in Wildlife Research 

Journal of Wildlife Management, 10.1002/jwmg.21657 

 

JM Burgar, FEC Stewart, JP Volpe, JT Fisher, AC Burton 

Estimating density for species conservation: Comparing camera trap spatial count models to genetic spatial capture-

recapture models 

Global ecology and conservation 15, e00411 

 

The Martes Working Group, founded in 1993, facilitates           
communication among scientists with a common interest in re-
search, conservation, and management. The Martes complex in-
cludes 7 marten species (Martes sp.), fisher (Pekannia pennanti), 
wolverine (Gulo gulo), and tayra (Eira barbara).  

Read more at: https://www.martesworkinggroup.org/ 
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