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FROM THE CHAIR
The Membership cycle of our Martes Working Group

Gilbert Proulx

Alpha Wildlife Research & Management Ltd.
229 Lilac Terrace

Sherwood Park, Alberta

Canada T8H 1W3

Email: gproulx@alphawildlife.ca

Only 2 years ago, we were sitting together in Seattle, reviewing what we knew about
martens, sables, and fishers, and discussing what we wanted to do as researchers and
managers. During the last 2 years, the Symposium Organizing Committee, under the
chairmanship of Keith Aubry, has been busy putting together a synthesis book on the
biology and conservation of Martes species, which will be published next year by Cornell
University Press.

Some of our members are now busy discussing the fate of marten or fisher conservation
programs in their part of the world, meeting in colloquiums to discuss pressing issues, or
getting ready for their winter field work. Working on Martes species, their populations and
their habitats, is a sustained effort shared by hundreds of researchers and their “acolytes”.

[ am glad to announce that all these people will have the opportunity to present and discuss
their findings at the 6% International Martes Symposium that will be held in 2014 at
Jagiellonian University in Krakow, Poland, under the leadership of Izabela Wierzbowska
and Andrzej Zalewski.

Of course, there is much that needs to be done to prepare for such a gathering, and we have
an imperative need to maintain our Martes Working Group (MWG) membership. The MWG
membership is known to be cyclic. As we get closer to a symposium, old members
remember that they must join the gang once again. Graduate students join eagerly with the
hope of presenting their findings and the promise that they will change the world for the
good of their Martes species. At these points in the MWG membership cycle, we experience
a peak. At the symposium, everybody is high with emotions. Everybody enjoys the
camaraderie and is thrilled to belong to such a great group of scientists. Then, everybody
goes back home and - suddenly, many of our members get amnesia and forget to stay with
MWG for the next few years. MWG then experiences a low in its membership curve. Even
though MWG has repeatedly demonstrated that it is a productive and reliable scientific
organization, it must continuously re-invent its membership every 4-5 years. Fighting this
membership cycle is not easy because MWG does not publish proceedings and syntheses
on a yearly basis, it does not constantly bother its membership for scientific contributions,
and it has a relatively low profile due to its specialized focus.
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However, in spite of these membership cycles, MWG is still active on a yearly basis. This
Newsletter is our lifeline - it keeps us connected. The MWG Executive is always busy
answering members’ inquiries, thinking about ways to improve our website, discussing
possible activities and projects (even though we are limited by a lack of funding), and
looking into the preparation of the next symposium. All these activities cost nothing other
than time. So, why do we need to maintain a membership?

Without a membership, we cannot develop an effective network of resources. When
students or government agencies contact us to find people who know something on the
genus Martes, we can refer them to the right people to deal with the right subjects. We
know these people and what they do (or can do) because they belong to MWG. We all want
to discuss a research idea or seek local support from a colleague; and we all know that we
can contact the colleagues that we met at the last symposium. Being an MWG member
means being part of an active network of contacts, and having the opportunity to work with
others, outside our small world.

So, if this entire network of contacts and exchanges is maintained at no cost, why do we
need membership dues? We need money to organize our symposia and pave the way for
the publication of our proceedings. With money, we can initiate talks with academic
institutions, secure facilities, cover expenses associated with organization meetings, and
help some of our members travel and participate in our symposia. With money, we can
contribute to the publication of our proceedings and syntheses, and secure the involvement
of publishers. We are also thinking about developing a library where manuscripts would be
accessible to members only. We are in the process of refurbishing our website, and we are
investigating ways for our members to become involved at different levels in international
research projects involved with Martes species. These new services will likely bring new
expenses.

Think about it, our annual membership dues are lower than the cost of a case of beer! Yet,
from a professional point of view, you will get much more in return by belonging to MWG.
As you will see in this issue, members now have the choice of renewing for 1 year ($ 18), 2
years ($ 30) or 3 years ($ 40).

Some of the new services that we wish to offer to our membership will not happen
overnight because we are doing those changes while trying to make a living, but they will
happen faster with your support and involvement. What else can we do to secure your
support, and further improve MWG? What publication, meeting, project or service should
we offer to meet your needs? We are here to help; just let us know how we can do a better
job. In the meantime, we need you all to be members in good standing.
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FROM THE TREASURER AND MEMBERSHIP DIRECTOR

Scott Yaeger

US Fish and Wildlife Service

Yreka Fish and Wildlife Office

1829 S. Oregon St., Yreka, CA USA 96097
Email: Scott_Yaeger@fws.gov

By popular demand, we have created a new membership form that offers more ways to join
the Martes Working Group than ever before! This form should accompany this newsletter,
or you can access it from the recently updated MWG website:
http://www.martes.laurentian.ca

You can join for one year for $18 USD, or save money - and having to remember to renew
your membership - by joining for 2 years ($30 USD), or for 3 years ($40 USD). If you
choose the 3-year option, you will be paid up until the 2014 International Symposium in
Krakow! We also offer 3 convenient ways to pay: you can pay via check, money order, or
PayPal. Please see the membership form for details.

As always, we waive fees for students to encourage their participation. Likewise, we do not
want membership dues to be a roadblock for any fellow Martes enthusiast wanting to join,
so please let interested parties know that we value and desire their participation and will
work with those who feel the dues are a financial burden.

Speaking of dues, it is time for most of us to renew our membership. Only 30% of 2010
members renewed their membership for 2011 and beyond. I suspect some people
attempted to renew and were thwarted by the technical difficulties we were having with
PayPal. Those problems appear to be ironed out now, so it would be great for you to try
again.

If Gilbert did not provide ample arguments of why you should be a Martes member,
perhaps I can appeal to your competitive side. I have started a GIS project to display home
countries of current members in future newsletters. Make sure your country is
represented in in our global community...update your membership today!

As always, we want to provide a topnotch service for all of you, so please do not hesitate to
contact me if you have questions or suggestions.
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FROM THE WEBMASTER

Jean-Francois Robitaille
Department of Biology

Laurentian University

Sudbury, Ontario, Canada P3E 2C6
Email: jfrobitaille@laurentian.ca

In addition to this newsletter and the international symposia, your Martes Working Group
membership also helps support a website dedicated to facilitating communication and
collaboration among Martes researchers:

http://www.martes.laurentian.ca

The MWG website is intended to serve as an informational tool for current members, as
well as a promotional tool for newcomers. The website currently includes:
* The MWG Mission Statement;
e Current and previous MWG membership directories;
* The current and previous MWG Newsletters;
* A bibliography of Martes research, including hyperlinks to the documents when
available, and
* A catalog of publicly available images of Martes species from around the world, as
well as hundreds of images from the International Symposia.

We are continually updating the MWG website and always looking for new ways to make it
better! For example, in addition to polishing the site’s general appearance, we have
recently updated the Mission Statement and the subscription page, and are developing a
French-language version.

We can also use your help in making the website more useful. For example, our image
library is still relatively small, especially with respect to the more exotic Martes species. In
addition, we always appreciate new contributions to the bibliography, including citations,
original documents in MS Word or PDF formats, and links to online documents. If you have
any photos, citations, or documents that you would like to share, please send them to me at
the email address above, and I will see that they are posted in a timely fashion.

We are also looking into providing a (moderated) forum platform to facilitate casual
exchanges among members, something that has been lacking at least since Portugal 2004.
We will advertise to all current members once this is done.

As always, we appreciate new ideas from the MWG membership. What additional services
would you like to see?
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Martes Working Group Executive Committee

Chair

Treasurer & Membership Director

Webmaster

Gilbert Proulx
gproulx@alphawildlife.ca

Scott Jaeger
Scott_Yaeger@fws.gov

Jean-Francois Robitaille
jfrobitaille@laurentian.ca

Newsletter Editor William Adair
badair66@hotmail.com
Martes Working Group Regional Representatives
Eastern North America VACANT

Western North America

Europe

Asia

Please see Help Wanted

Sean Matthews
smatthews@wcs.org

Marina Mergey
marina.mergey@cerfe.com

Michael Schwartz
mkschwartz@fs.fed.us

Please note that we have renamed the “Rest of the World” region to the “Asia” region.
Perhaps we will change it back, if and when a tayra (Eira barbara) researcher joins the

Martes Working Group!

William B. Krohn, a founding member of the Martes Working Group, has retired, so we are
now in need of a new Regional Representative for Eastern North America. Please see the

Help Wanted section (p. 46) for more details.

For more contact information, please see the Executive page at the MWG website:

http://www.martes.laurentian.ca
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PUBLICATION OF THE 5™ MARTES SYMPOSIUM BOOK

“Biology and Conservation of Martens, Sables, and Fishers: A New Synthesis”

Keith B. Aubry, Symposium Chair ondl Marzeg o
USDA Forest Service, Pacific Northwest Research Station
3625 93rd Ave. SW, Olympia, WA USA 98512

Email: kaubry@fs.fed.us
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William ]. Zielinski %,
USDA Forest Service Pacific Southwest Research Station
1700 Bayview Drive, Arcata, CA USA 95521

Email: bzielinski@fs.fed.us

Martin G. Raphael

USDA Forest Service

Pacific Northwest Research Station
Olympia, WA USA 98512

Email: mraphael@fs.fed.us

Gilbert Proulx

Alpha Wildlife Research & Management Ltd.

229 Lilac Terrace, Sherwood Park, Alberta Canada T8H 1W3
Email: gproulx@alphawildlife.ca

Steven W. Buskirk

Zoology and Physiology, Dept. 3166 University of Wyoming
1000 E. University Avenue Laramie, WY USA 82071

Email: marten@uwyo.edu

In September 2009, the Martes Working Group convened the 5% International Martes
Symposium at the University of Washington in Seattle. Soon after, work began on the
publication of the next edited volume on the genus Martes. Unlike those that were
published after the previous 3 Martes symposia, the forthcoming Martes book will not
represent the proceedings of the symposium; rather, it will provide a new synthesis of
knowledge on the genus Martes that reflects the breadth of recent scientific investigations,
current societal concerns, and new technological tools for conducting research on these
species. Consequently, it will be much more than simply an updating of the original Martes
synthesis book that was published in 1994 after the 15t Martes Symposium was convened in
1991.

To produce this new synthesis, we needed to organize the 5 Martes Symposium around
the planned content of the book, not vice versa as are most proceedings volumes. Thus, a
year before we convened the Symposium, we spent several months planning the structure
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and content of a new synthesis book, and identifying the key topic areas it would need to
contain. We organized the book into 5 major sections:

* Evolution and Biogeography of the Genus Martes

* Ecology and Management of Martes Populations

* Ecology and Management of Habitat for Martes Species

* Advances in Research Techniques for Martes Species

* Conservation of Martes Populations

We then identified the researchers whom we considered best qualified to cover the
material in each topic area, and invited them to write a chapter for the book and give an
oral presentation at the Symposium, which we also organized into these 5 major sections.
Draft manuscripts were due to the editors by the end of March 2010, and the peer-review
and revision processes took place during the following year. Altogether, we accepted 20
synthesis chapters for publication in the book, including at least 3 chapters in each section.

Some of the new topic areas that will be covered include:

* The use of genetic data in Martes research and conservation

» Pathogens, parasites, and the biogeography and coevolution of host-parasite
systems

* Ecophysiological relations

e Multi-scale analyses of habitat relationships

* Non-invasive survey methods and occupancy modeling

* Bioregional conservation strategies

* The potential effects of global warming on the distribution and status of Martes
populations

We delivered the complete manuscript of the book to Cornell University Press in June 2011,
and are expecting publication to occur in the summer of 2012. Additional notifications will
be sent to all Martes Working Group members, once we know exactly when publication will
occur and what the final cost of the book will be.
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WESTERN NORTH AMERICA

Limiting factors and landscape connectivity: the American marten in the
Rocky Mountains

S.A. Cushman

US Forest Service Rocky Mountain Research Station
2500 S Pine Knoll Dr., Flagstaff, AZ USA 86001
Email: scushman@fs.fed.us

M.G. Raphael

US Forest Service Pacific Northwest Research Station
3625 93rd Ave SW, Olympia, WA USA 98512-1101
Email: mraphael@fs.fed.us

L.F. Ruggiero

US Forest Service Rocky Mountain Research Station
800 E Beckwith Ave, Missoula, MT USA 59801
Email: Iruggiero@fs.fed.us

A.S. Shirk

University of Washington Climate Impacts Group
3625 93rd Ave. SW, Olympia, WA USA 98512-1101
Email: ashirk@u.washington.edu

T.N. Wasserman

Northern Arizona University

2500 S Pine Knoll Dr. Flagstaff, AZ USA 86001
Email: thwll@nau.edu

E.C. O'Doherty

US Forest Service, Rocky Mountain Research Station
Laramie, WY, USA

Email: eodoherty@fs.fed.us

The following is the abstract of a paper published in Landscape Ecology (2011) 26:1137-1149
(DOI110.1007/510980-011-9645-8).
http://www.springerlink.com/content/f4206nj7852v3147/

Abstract - In mobile animals, movement behavior can maximize fitness by optimizing
access to critical resources and minimizing risk of predation. We sought to evaluate several
hypotheses regarding the effects of landscape structure on American marten (Martes
americana) foraging path selection in a landscape experiencing forest perforation by
patchcut logging. We hypothesized that in the uncut pre-treatment landscape marten
would choose foraging paths to maximize access to cover types that support the highest
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density of prey. In contrast, in the post-treatment landscapes we hypothesized marten
would choose paths primarily to avoid crossing openings, and that this would limit their
ability to optimally select paths to maximize foraging success. Our limiting factor analysis
shows that different resistant models may be supported under changing landscape
conditions due to threshold effects, even when a species’ response to landscape variables is
constant. Our results support previous work showing forest harvest strongly affects
marten movement behavior. The most important result of our study, however, is that the
influence of these features changes dramatically depending on the degree to which timber
harvest limits available movement paths. Marten choose foraging paths in uncut
landscapes to maximize time spent in cover types providing the highest density of prey
species. In contrast, following landscape perforation by patchcuts, marten strongly select
paths to avoid crossing unforested areas. This strong response to patch cutting reduces
their ability to optimize foraging paths to vegetation type. Marten likely avoid non-forested
areas in fragmented landscapes to reduce risk of predation and to benefit thermoregulation
in winter, but in doing so they may suffer a secondary cost of decreased foraging efficiency.

Second-year translocation of fishers into the northern Sierra Nevada and
southern Cascades of California

Aaron N. Facka

Roger A. Powell

Fisheries, Wildlife, and Conservation Biology, North Carolina State University
Raleigh, NC USA 27695

Email: anfacka@ncsu.edu

Richard Callas
California Department of Fish and Game
Redding, CA USA 96001

Deana Clifford
California Department of Fish and Game
Wildlife Investigations Laboratory

Tom Engstrom
Sierra Pacific Industries
Anderson, CA USA 96007

Laura Finley

Scott Yaeger

US Fish and Wildlife Service
Yreka, CA USA 96097

For the second year we released fishers (Martes pennanti) into the northern Sierra Nevada
and southern Cascade mountain ranges in California. The translocation is a collaborative
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effort of the California Department of Fish and Game, U.S. Fish and Wildlife Service, Sierra
Pacific Industries, and North Carolina State University.

In total, 16 female and 12 male fishers were released between late 2009 and early 2011.
The second-year cohort of translocated fishers (7 females: 6 males) were released in close
proximity to the first-year cohort, but settled and dispersed with some marked differences.

In year 1, the greatest movement away from a release site for females was 14.6 km (mean =
10.4 £ 6.18 SD), compared to 22 km (mean = 13.2 + 3.9) for females in year 2. Year 1
females settled (measured as the center of their home range) on average 3.4 + 1.5 km from
their respective release sites, whereas females in year 2 settled on average 12.8 + 4.0 km
from their release sites. In general, female fishers in year 2 avoided the established home
ranges of females from year 1, and preliminary analyses indicate that they moved at
greater speeds while in those home ranges.

Male fishers moved further than female fishers in both years. Across both years, the
average greatest movement away from a release site for males was 26.6 + 15.7 km, and
there was little difference in mean movement distances between years 1 and 2. Male
fishers appear to explore the release area more extensively than females and periodically
venture into land cover types inconsistent with those typically associated with fishers (e.g.,
oak savannah and chaparral). Males settled farther (mean = 18.5 * 12.8 km) from their
release sites than females.

Both females and males showed strong intra-sexual spatial selection, which caused fishers
from the second release to settle in areas that were presumably unoccupied by other
fishers. Thus, we predict that fishers released in the future will move farther than either the
first- or second-year cohorts did to establish home ranges. Additionally, we posit the places
that later cohorts avoid or settle will provide a tool for assessing where juveniles settled
and for assessing whether “lost” fishers (those whose transmitters died) are still alive.

We documented no mortality events for any animal (n=28) during the first 5 months
following release, suggesting that the stress of translocation has little effect on their ability
to survive at a new location. To date, we documented mortality of 5 of the 28 released
fishers (4 females and 1 male) across both years of the translocation. Three females from
the year 1 cohort died in 2010, and 1 male and 1 female died from the year 2 cohort.

Survival of both adult male and female fishers has been high, with no apparent effects due
to time of year, sex, or release cohort. Analyses in program MARK (known fates model)
indicate a constant monthly survival rate of 0.987 (95% CI = 0.95 - 0.99; annual survival =
0.85) with no effect due to time or sex. Estimates of survival based on other tested models
all show high monthly survival (>0.95).

The relatively high support for a constant model is likely an effect of small sample size,
which currently limits exploration of other more complex models that include habitat or
individual covariates. During periods when the fate of an animal was unknown it was
censored from the analysis (~15 individuals in total). True survival rates could differ from
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our estimates, particularly for animals in the later part of year 1, but no evidence suggests
they are outside the range of confidence intervals reported for annual survival in the
literature. Currently, we cannot assess juvenile survival, as no kits were captured from the
year 1 cohort. Evidence from baited camera stations, however, indicates several (>5) un-
collared, or otherwise unidentifiable, fishers, suggesting that some juveniles did indeed
survive.

Translocated fishers successfully reproduced in both years. In year 1, we documented
denning behavior in 5 of 9 (55%) females, and observed 4 kits from 4 of the denning
females (mean litter size = 1.0 £ 0.44). In year 2, 7 of 9 (77%) females denned, with
observations of 14 kits (mean litter size = 2.0 + 0.82). Females from year 1 that successfully
produced Kkits in year 2 demonstrate that females were able to breed on site with
translocated males. Additionally, we predict continued reproduction because we observed
male fishers at females’ den trees in both years. Although we were tracking relatively few
females from the first year’s cohort in the second denning season of the project, we suspect
as many as 4 females were still on the study site and likely produced additional Kits.
Trapping and monitoring in fall of 2011 will be used to estimate the minimum number of
kits that were both born and that survived on site.

Monitoring and initial population estimation strategies will commence in the fall of 2011.
During late October we will conduct a large-scale trapping effort that will provide insight
into, and a statistically rigorous method for, estimating the number of fishers on or near the
study site. Trapping during this period will facilitate re-collaring of translocated fishers. We
will deploy over 100 traps during 2 weeks (~1400 trap nights) over much of the study site
(>80%) to trap as many fishers as possible. We will use these data in a mark-capture
approach to estimate population size. Additionally, we deployed over 40 baited camera
stations throughout the study site and will expand these efforts throughout the winter.

Future project efforts include trapping new animals (beginning in November 2011) from
donor sites in northwestern California for release onto the Stirling Management Area. We
shall attempt to capture 8 females and 4 males, which will meet our goal of translocating 40
total fishers over 3 years, as outlined in the California Department of Fish and Game’s
translocation plan (Callas and Figura 2008).

Measurement of habitats used at den sites and modeling of home range is ongoing. We are
exploring collaborative monitoring projects with local U.S. Forest Service districts and
other interested parties. In addition to providing baseline information for future
monitoring efforts in the northern Sierra Nevada and southern Cascade Ranges, such
efforts will be key to identifying, estimating, and describing areas that fishers currently
occupy both on federal and private lands.

References

Callas, R.L. and P. Figura. 2008. Translocation plan for the reintroduction of fishers (Martes
pennanti) to lands owned by Sierra Pacific Industries in the northern Sierra Nevada of
California. California Department of Fish and Game.
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Decline in American marten occupancy rates at Sagehen Experimental
Forest, California

Katie M. Moriarty

Department of Fisheries and Wildlife
Oregon State University

Corvallis, OR, USA 97331

Email: ktmoriarty22@gmail.com

William ]. Zielinski

USDA Forest Service

Pacific Southwest Research Station
Arcata, CA, USA 95221
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Eric D. Forsman

USDA Forest Service

Pacific Northwest Research Station
Corvallis, OR, USA 97331

Photo of a male American marten kit taken in
Lassen National Forest, California, on 26

August 2011. Photo courtesy of K. Moriarty.

The following is an abstract from a paper published in the Journal of Wildlife Management
75(8) 2011, pp. 1774-1787.

Abstract - We compared the distribution and frequency of American marten (Martes
americana) detections during historic surveys and a recent survey on the Sagehen
Experimental Forest (SEF) in the Sierra Nevada Mountains, California. This area has been
the location of 9 previous marten surveys during 1980-1993, each involving a systematic
detection/non-detection survey on the same grid. These data are a time series of
information on the occupancy of martens that can be related to habitat change in the study
area. Our objectives were to 1) resurvey martens in SEF using methodology similar to
previous studies to assess current marten occupancy; 2) evaluate changes in marten
occupancy during the period 1980-2008; and 3) examine associations between marten
occurrence and changes in habitat and landscape metrics. Current marten occupancy was
estimated using surveys conducted in summer 2007, winter 2007-2008, and summer 2008.

From 1978 to 2007 there was a decrease in predicted habitat patch size, core area, and
total amount of marten habitat in the study area, as well as an increase in distance between
patches. Marten detections in 2007-2008 were approximately 60% lower than in surveys
in the 1980s. We detected no martens in the summers of

2007 and 2008, and 10 detections in winter 2007-2008 were limited to higher elevations
in the southwestern portion of SEF. No martens were detected in the lower elevations
where most of the recent forest management activity occurred. We suggest that the marten
population at SEF has been negatively affected by the loss and fragmentation of habitat. We
recommend that future management of forests in the Sagehen basin focus on restoring and
connecting residual marten habitat to improve habitat quality for martens.
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Oregon State University prepared the following press release to announce this publication to
the wider world. We thought it would be of interest to fellow Martes researchers who would
like to communicate their own work to a wider audience.

Fewer marten detections in California forest linked to decline in habitat
21 October 2011

By Mark Floyd, 541-737-0788;
mark.floyd@oregonstate.edu

Source: Katie Moriarty, 530-368-0658;
ktmoriarty22@gmail.com

TRUCKEE, CA - Scientists tracking the reclusive
American marten in the Sierra Nevada Mountains
have estimated that detection rates of marten
have declined by 60 percent compared to
historical surveys in the 1980s - and one
postulated cause, they say, is habitat loss from

logging.

Photo of a female American marten taken in
Lassen National Forest, California, on 13
October 2011. Photo courtesy of K. Moriarty.

The findings, announced this week in the Journal

of Wildlife Management, are important because

previous research had demonstrated that marten populations had become increasingly
fragmented in northeastern California, and this new study offers an explanation for the
pattern.

Martens also are considered an “indicator” species that reflect beneficial conditions for
other animals that occupy old forests.

Katie Moriarty, an Oregon State University doctoral student and lead author on the study,
says martens typically utilize large home ranges with patches of dense trees, large snags,
downed logs, and decadent trees for resting and denning. Martens are often found in areas
where these patches are connected, which may allow them to safely travel from one area to
the next without being predated by large carnivores, including bobcats, coyotes and
goshawks.

Timber harvests and recent fires have reduced some of the available habitat or created
gaps that fragment the landscape, the authors say. In addition, efforts to reduce the risk or
severity of fire - including the removal of “fuel” in the form of downed woody material -
may contribute to habitat loss.

“In the Sierra Nevada and Cascade mountain ranges, martens are associated with older
forests above 5,000 feet and are usually found in wooded areas that contain red and white
fir, or lodgepole pine, and riparian areas,” Moriarty said. “Marten numbers may be
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declining throughout this range as the highest densities of detections have been in isolated
and unmanaged areas.

“Preserving marten habitat is important,” Moriarty added, “because what is beneficial for
martens is presumably good for other species that thrive in old forests at high elevations.
Marten habitat is associated with favorable conditions for spotted owls, pileated
woodpeckers, northern goshawks, northern flying squirrels, red-backed voles and other
species.

Martens are one of the smaller members of the weasel family, weighing between one and
two-and-a-half pounds - and they look something like a cross between a fox and a mink.
Martens are “smaller than a Chihuahua,” Moriarty said, “but have the attitude of a pit bull.”

Small but fierce predators, martens feast on snowshoe hare, chipmunks, voles and other
small mammals, and also consume bird eggs and berries. They can survive rugged winters
with snow more than a dozen feet deep.

Moriarty’s study focused on the Sagehen Experimental Forest, which is located on the
eastern slope of the Sierra Nevada mountain range. The Sagehen Creek Field Station,
established in 1951 and operated by the University of California, is located about 30 miles
north of Lake Tahoe. The Sagehen Creek study area is particularly important as it is the
only place in the United States where martens have been surveyed, using similar methods,
for more than a quarter-century.

The marten detections in the study were recorded in part by using “track plates” - long,
rectangular black boxes that are set in the woods and baited. When the martens enter them
they leave tracks on contact paper. Other methods include snow tracking, cameras and hair
snares, which are devices that snag bits of hair off the animal as it tries to reach a piece of
bait. The hair can then be used to identify individual martens based on DNA analysis.

Nine previous surveys of martens had been conducted from 1980 to 1993, using similar
methods on the same grid, giving the scientists an ideal basis for comparison. The focus of
the Journal of Wildlife Management study was a series of surveys in 2007-08, which found
60 percent fewer detections than previous surveys - a decline the authors suggest may be
due to habitat fragmentation and loss.

“We've estimated that there has been about a 25 percent loss in suitable habitat for
martens since the 1980s,” Moriarty said.

Moriarty and her co-authors recommend three strategies for retaining marten habitat at
Sagehen Creek:

* Resource managers should consider retaining the remaining contiguous patches of

closed-canopy and old forest, which are thought to be the highest quality marten
habitat;

Martes Working Group Newsletter 18(1) 15



* Corridors of dense, late-seral forest should be retained among thinned areas to
provide corridors that martens and other animals can use to travel between patches
of closed-canopy forests;

e Managers should strive for a “silvicultural paradigm” that retains large snags,
diverse tree structure, large downed woody material, and patches of decadent trees
as potential resting and denning habitat.

Moriarty has been studying martens in northern California for several years and gained
attention in 2008 when she and her field crew photographed a wolverine during this
marten research - the first wolverine seen in California in three-quarters of a century.

Co-authors on the Journal of Wildlife Management study are William Zielinski, of the U.S.
Forest Service’s Pacific Southwest Research Station in Arcata, CA., and Eric Forsman, of the
U.S. Forest Service’s Pacific Northwest Research Station in Corvallis, OR.

Use of non-invasive genetic data to estimate fisher population
parameters in the eastern Klamath Mountains of California

Robert C. Swiers

Roger A. Powell

Department of Biology, Box 7617, North Carolina State University
Raleigh, NC USA 27695

Email: rcswiers@ncsu.edu

Introduction

Wildlife managers must understand the population dynamics of managed species. Many
species are sensitive to disruption from human activities, which can include invasive
methods of collecting data. Non-invasive methods are, therefore, desirable to benefit
sensitive species and to economize on costs and surveyor time (Long et al. 2008).

We collected hair follicles from baited stations across our study area in the eastern Klamath
Mountains of California and used microsatellite analysis to identify individual fishers
(Martes pennanti). Bait stations were set in late autumn of 2006 and again each autumn
through 2010. Population sizes and demographic structure for each year, as well as
apparent survival and realized population growth rates between years, will be estimated
using mark-recapture estimators.

Our study allows us to directly monitor the effects of removing fishers to service an
ongoing translocation effort in the Northern Sierras of California. While fishers have been
translocated numerous times throughout the century, the response of the source
populations has never been studied (Powell et al. in press). Following data collection in
autumn 2009, 6 fishers were removed for the translocation project (5 translocated and 1
incidental death). Following data collection in 2010, 4 more animals were removed.
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Relevant population parameters will be used to assess effects of this removal. No more
removals are planned for the future.

Methods

Our 507-km? study site in Northern California, extending to Mt. Ashland, Oregon (Figure 1),
contains public land in the Klamath National Forest, and land owned privately by Timber
Products Company and Fruit Growers Supply Company (2 private timber companies).

At the inception of the study in 2006, only 78 stations of the Mt. Ashland and Collins-Baldy
sections were surveyed, as the Klamath River and California route 96 were thought to
present barriers to movement by fishers, presumably isolating the 2 areas. Analysis of
samples in 2006, however, showed that 1 fisher crossed the river on more than one
occasion. The Klamath River section (22 stations) was added to the study area in 2007.

The sampling regime is a modification of an occupancy estimation protocol developed by
Zielinski et al. (1995). Two sample stations are set within each 10.5-km? grid cell across the
landscape.

We collected hair follicles using a 4-sided tunnel made from corrugated plastic. 3 wooden
slats were placed in the entrance of the tunnel, forcing an animal to crawl underneath the
slats, and a screen prevented entry through the rear. A glue strip attached to the bottom
slat snagged hair from any mammal ducking underneath the slats to reach bait in the rear
of the tunnel. Bait was a chicken quarter and a can of wet cat food.

Each tunnel also had a sooted track plate to provide a second ID of animals that left hair.
We surveyed for 28 days, separated into 4 back-to-back 7-day sampling weeks. Loss of a
survey week, usually from bear damage to the station, resulted in the addition of 1 or 2
sampling weeks, not to exceed a total effort of 42 days for any sampling station.

The USDA Forest Service Rocky Mountain Research Station (Missoula, MT) analyzed all of
our samples. Samples belonging to the genus Martes were then identified to individual
level, if the DNA was of sufficient quality (roughly 90% of samples across 5 years).
American martens (Martes americana) are not found in the area, removing them as a
possibility.

Data Analysis and Results

Estimates of population size and population growth rates (A) were produced using
Pollack’s robust design in MARK (White and Burnham 1999). Population sizes for the
whole study area were estimated for 2007-2010, and for the Collins-Baldy and Mt. Ashland
sections separately for 2006. Parameter estimate averages and 95% confidence intervals
were calculated in MARK. We estimated population growth rates and apparent
reproduction and survival using Jolly-Seber models.

Using the robust design in MARK for 2007-2010 was straightforward. Parameter structure
was chosen to reflect that we do not know the full extent of this portion of the Klamath
population. Temporary immigration was modeled such that a fisher’s non-detection in one
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year is reflected in its status in the model the following year (a fisher “remembers” that it
was not in the population at the previous time step). Population estimates range from 27.7
fishers in 2010 to 33.3 fishers in 2008 (Figure 2).

A simple closed population model was used to estimate the population size for the separate
Collins-Baldy and Mt. Ashland sections (Figure 2). Analyzing this year with later years is
difficult, as the spatial extent of the study changed in 2007, with 22 sites added in 2007 to
produce a total of 100 sites. A population size estimate of 22 was returned for all models
without confounded variables, along with miniscule confidence intervals.

Realized population growth was estimated using Jolly-Seber open population models. Due
to the spatial continuity problem pointed out above, only data from 2007-2010 can be
compared. Estimates are not statistically different from 1 (indicating no change, Figure 3),
even for 2009-2010, when 6 animals were removed from the population during trapping
for the translocation.

Discussion

Our data suggests that the population in our study area is stable, despite removals in 2009.
Data scheduled to be collected this fall and again in autumn of 2012 will complete this
picture. In mark-recapture analysis, survival and detection probability estimates cannot be
separated in the final time step of an analysis (White and Burnham 1999). To be sure we
have the appropriate information to assess the effects of removing animals, we need to
collect data in 2011 and 2012. We will then be able to separate all relevant parameters for
2011, the first year after removal has concluded.

We have also demonstrated that an occupancy design, whether in place or planned, can
also be used to estimate population sizes and other demographic parameters within a
mark-recapture framework. This provides wildlife managers with another tool to manage
species of concern, and has the benefit of being non-invasive. Differing costs to implement
this type of design instead of traditional capture-based mark-recapture designs may
include, but are not limited to, bait stations and DNA analysis vs. manpower and live-traps.
The potential also exists to couple DNA analyses with habitat data and to relate movement
corridors and core population areas to relevant habitat parameters.
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Figure 1. Study site, located in northern California and southern Oregon, showing the 3
sections of the study area, land ownership, station locations, and associated landmarks.
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EKSA Fisher Population Estimates
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Figure 2. Population estimates for the Eastern Klamath study area (EKSA). The restricted
size of the 2006 survey area (78 stations vs. the full 100) should be noted. A ratio test was
used to investigate the possible population size in 2006 had all 100 stations been surveyed
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Figure 3. Realized population growth rates using Jolly-Seber models. Despite removal of 6
individuals between 2009 and 2010, the growth rate has risen. No animals were removed
from 2008 to 2009.
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Simulating the effects of climate change on population connectivity of
American marten in the northern Rocky Mountains, USA

T.N. Wasserman

School of Forestry, Northern Arizona University
2500 S. Pine Knoll Dr., Flagstaff AZ 86001 USA
Email: moonhowlin@yahoo.com

S.A. Cushman

US Forest Service Rocky Mountain Research Station
2500 S. Pine Knoll Dr., Flagstaff AZ 86001 USA
Email: scushman@fs.fed.us

A.S. Shirk

J.S. Littell

Climate Impacts Group, Center for Science in the Earth System
University of Washington, Seattle WA 98195 USA

Email: ashirk@u.washington.edu, jlittell@u.washington.edu

E.L. Landguth

Division of Biological Sciences, University of Montana
Missoula, MT 59812 USA

Email: erin.landguth@gmail.com

The following is an abstract of a paper published online 15 September 2011 (in press) by T.N.
Wasserman, S.A. Cushman, A.S. Shirk, E.L. Landguth, and J.S. Littell in Landscape Ecology
(2011). (ISSN: 09212973 DOI: 10.1007/s10980-011-9653-8)
http://www.springerlink.com/content/u086740252847684/

Abstract - We utilize empirically derived estimates of landscape resistance to assess
current landscape connectivity of American marten Martes americana in the northern
Rocky Mountains, USA, and project how a warming climate may affect landscape resistance
and population connectivity in the future. We evaluate the influences of five potential
future temperature scenarios involving different degrees of warming. We use resistant
kernel dispersal models to assess population connectivity based on full occupancy of
suitable habitat in each of these hypothetical future resistance layers. We use the CDPOP
model to simulate gene exchange among individual martens in each of these hypothetical
future climates. We evaluate: (1) changes in the extent, connectivity and pattern of marten
habitat, (2) changes in allelic richness and expected heterozygosity, and (3) changes in the
range of significant positive genetic correlation within the northern Idaho marten
population under each future scenario. We found that even moderate warming scenarios
resulted in very large reductions in population connectivity. Calculation of genetic
correlograms for each scenario indicates that climate driven changes in landscape
connectivity results in decreasing range of genetic correlation, indicating more isolated and
smaller genetic neighborhoods. These, in turn, resulted in substantial loss of allelic richness
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and reductions in expected heterozygosity. In the U.S. northern Rocky Mountains, climate
change may extensively fragment marten populations to a degree that strongly reduces
genetic diversity. Our results demonstrate that for species, such as the American marten,
whose population connectivity is highly tied to climatic gradients, expected climate change
can result in profound changes in the extent, pattern, connectivity and gene flow of
populations.

EASTERN NORTH AMERICA

Modeling habitat quality for American martens in western
Newfoundland, Canada

William A. Adair

John A. Bissonette

Utah Cooperative Fish and Wildlife Research Unit, Utah State University
Logan, UT 84322-5200 USA

Email: badair66@hotmail.com

The following is the abstract from Adair, W.A. 2003. Modeling habitat quality for American
martens in western Newfoundland, Canada. Ph.D. Dissertation, Utah State University, Logan,
UT, USA. 488 p.

The “Den Mother” marten habitat quality models were created to provide insight into
American marten habitat selection behavior and to promote the recovery of the
Newfoundland marten (Martes americana atrata) population. Although these objectives
are typical of most wildlife habitat modeling projects, the Newfoundland marten’s
idiosyncratic habitat ecology, and apparently intractable conflicts associated with timber
harvesting, motivated a unique, process-oriented approach to appraising landscapes.

The Den Mother models used optimal decision-making principles to synthesize critical
resources (den sites and foraging opportunities) and constraints (adverse thermal
situations and exposure to predations) into a single hierarchical framework. The resulting
spatially explicit, combinatorial optimization models depend on a complex array of
interacting assumptions. However, in mechanistic models, explicit assumptions provide
the means by which insights are gained. For example, manipulating prey population
parameters provided a clear demonstration of how resource conditions confound the
relationship between landscape configuration and marten fitness, thereby challenging
conventional definitions of habitat based on vegetation alone. Likewise, the models’
sensitivity to spatial circumstances argued against the concept of an “optimal landscape,” a
traditional objective for wildlife habitat analyses.

Although the model analyses did not refute the conventional wisdom that Newfoundland
marten are strongly associated with (and may depend on) large contiguous blocks of
senescing and defoliated forests, they did suggest that the marten is an opening-sensitive,
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rather than core-sensitive, species. The models also suggested new avenues for research
addressing marten den site selection, predator avoidance behavior, foraging efficiency, and
space use strategies, as well as new techniques for assessing the trade-offs that govern
marten habitat selection behavior. Finally, the models also suggested new guidelines for
promoting marten recovery in an adaptive management context, including
recommendations for placing artificial resting structures; creating favorable landscape
mosaics; managing ephemeral resources such as transition old-growth forests, defoliation,
and coarse woody debris; and developing alternative, competing management scenarios
that address both forest and prey conditions simultaneously.

Multiscalar effects of forest fragmentation by timber harvesting on
American marten in the boreal forest of eastern Canada

Marianne Cheveau

Service de la faune terrestre et de I'avifaune
Direction de l'expertise sur la faune et ses habitats
Ministere des Ressources Naturelles et de la Faune
880 chemin Ste-Foy, 2e étage, Québec, Qc G1S 4X4
Email: marianne.cheveau@mrnf.gouv.qc.ca

The following is the abstract from Cheveau, M. 2010. Multiscalar effects of forest
fragmentation by timber harvesting on American marten in the boreal forest of eastern
Canada. Dissertation, Université du Québec en Abitibi-Témiscamingue, 226 p.

Abstract - Habitat loss and fragmentation represent major threats for wildlife populations.
Ongoing human disturbances affect habitat and could consequently threaten sensitive
species survival. Even though forest management creates temporal habitat loss, it covers
vast areas and opens up the forest matrix to a degree not previously experienced in eastern
boreal forest of North America. The American marten (Martes americana) is reported as
sensitive to habitat loss and fragmentation. Marten could thus be used as a focal species
that could guide forest management for species having similar habitat requirements.

The objective of this thesis was to evaluate effects of habitat loss (proportion of clearcuts)
and fragmentation (clearcut dispersion and amount of created edges) on marten at
different spatial scales. The study area was located in the Waswanipi Cree Model Forest,
where 2 clearcut dispersion patterns (clustered vs. dispersed) were used, the second being
considered to mitigate negative impacts of forest harvesting on traditional activities of
indigenous peoples.

The first chapter examined effects of habitat loss and fragmentation by forest harvesting on
marten at the landscape (100-300 km?) and the home range (5-10 km?) scales. We showed
that marten abundance was two-fold higher in unharvested than in harvested landscapes,
despite a similar proportion of mature forests. However, at a finer scale, marten site
occupancy, abundance, and body condition were only weakly affected by habitat loss.
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Clearcut dispersion pattern did not influence marten abundance, whereas body condition
was reduced in clustered-cut landscapes. We conclude that marten populations are
sensitive to habitat loss but not to the configuration and the amount of clearcuts when
~50% residual forests are maintained in the surrounding landscape. These results suggest
that the marten is more tolerant to habitat loss and fragmentation in coniferous boreal
forest that in southern regions.

In the second chapter, we documented individual response to habitat loss and
fragmentation, as well as habitat selection within winter home ranges, in order to verify if
this greater tolerance was also found at smaller scale. Again, proportion and dispersion of
clearcuts did not influence marten home range size. However, home range sizes decreased
with the proportion of mixedwood forests, which are rare in the landscape. This
importance of mixedwood forests for marten was confirmed by habitat selection at the
home range scale, as well as by home range and activity zone locations within the
landscape. In parallel, recent clearcuts was the least used habitat at the home range scale,
and open (including clearcuts) and disturbed (roads and edges) areas were avoided in
activity zones. Even though martens did not use clearcuts, they tolerated such areas within
their home ranges.

Chapter 3 evaluated effects of creating forest/clearcut edges on marten movements. Single
edges were created in dispersed-cut landscapes, whereas multiple edges were created in
clustered-cut landscapes. Single edges represented barriers for marten movements, as they
avoided clearcuts. Moreover, movements were more parallel to the edge and more linear in
the 0-100 m zone from the edge than deeper in the forest. However, marten distribution
with regards to edge tended to follow prey distribution, being more abundant near edges.
Forest corridors (multiple edges) were highly used by marten (concentration effect) and
movements were more linear in such habitats (canalization effect).

Chapter 4 aimed to develop a common vision (Cree-scientists) on marten in managed
boreal forest, in integrating Cree trappers’ traditional knowledge and perceptions on the
impacts of forest management on marten with results from the 3 previous chapters. Marten
represented both an income source and a symbol of the traditional Cree way of life. Cree
trappers’ knowledge was highly concordant with our results on marten ecology as well as
on the impacts of timber harvesting on this species. We suggest that this concordance was
highly due to the fact that both sources of knowledge (traditional and scientific) came from
the same study area. Cree trappers were more favorable to the use of dispersed clearcuts in
their familial hunting territories. Such a common vision on marten could contribute to
improve mutual understanding between Crees and forest managers and facilitate forest co-
management in the region.

Although the American marten is more tolerant to habitat loss and fragmentation in the
boreal forest, we cannot judge if retention levels imposed by the current law would be
sufficient to maintain this species. Despite the fact that dispersed clearcuts provided only a
weak ecological advantage for martens, this type of clearcut is more socially acceptable for
Cree trappers. While the first pass is currently ongoing, it is time to plan how the second
cut will be done. We recommend retention of corridors to conserve connectivity for wildlife
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species and protection of mixed wood stands, which are highly selected by martens in the
region.

Distribution and detection rates of a reintroduced fisher population in
western Maryland

Zoé L. Hanley

Thomas L. Serfass

Department of Biology and Natural Resources, Frostburg State University
Frostburg, MD USA 21532

Email: zhanley@frostburg.edu

By the early 1900s fisher (Martes pennanti) populations had declined or were extirpated in
many parts of their historic range in the United States (Powell et al. 2003), including
extirpation from Maryland and surrounding states (Merritt 1987). In 1969, 23 fishers were
reintroduced into West Virginia. Of these, 14 animals were placed in Blackwater Falls State
Park, 4 km from the Maryland state border (Pack and Cromer 1981). Trapping records
dating to 1977 indicate that fishers have recolonized western Maryland, likely from the
West Virginia reintroduction (Maryland Wildlife and Heritage Service, unpublished data).
The bag limit was increased from 1 to 2 fishers per season for the 2008 - 2009 harvest year,
at which time 49 fishers were legally harvested (Maryland Wildlife and Heritage Service
2008). The current range and population size of fishers in Maryland is unknown, and no
formal procedure to monitor the population has been established.

The purpose of our project was to assess the distribution and habitat associations of fishers
in western Maryland (Figure 1). We used digital remote cameras (Cuddeback® Capture,
Expert, Excite, and NoFlash) placed at 40 sites on a 120-km? grid to assess the presence
and location of fishers within Savage River State Forest (SRSF) in western Maryland, USA,
from August 2008 through July 2009 (Hanley 2010; Figure 2). During the survey period
(from August 2008 through July 2009) we detected fishers at 20 (50%) sites (Table 1).

In addition, we evaluated the number of times a fisher was detected at a site, termed a
“detection occasion.” If >30 min elapsed between 2 photographs of a fisher, the
photographs were considered separate detection occasions (adapted from Smith 2010).
We recorded 152 detection occasions for fishers annually (Table 1), and the highest
number of detection occasions for an individual site was 24 occasions. Fishers stayed at
camera sites, sniffing the ground and hanging lures, or eating the bait for extended periods
(often in excess of 30 min), and would return multiple times within a survey period. These
observations are consistent with behaviors attributed to fishers by Powell (1993), who
stated they are naturally very inquisitive animals, which makes them highly susceptible to

trapping.

Our investigation demonstrates that fishers are persisting in Maryland since their
reintroduction and subsequent expansion from West Virginia during 1969. Based on our
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outcomes, the increased bag limit on fisher population harvests in western Maryland seems
relatively secure in SRSF. However, further research is needed to more thoroughly assess
the distribution, and population status and trends elsewhere in Maryland.
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Table 1. Presence of fishers at 40 remote camera sites placed in Savage River State Forest,
western Maryland, USA, as indicated by the number of remote camera sites with detections,
and the number of detection occasions (defined in text).

Remote Camera Sites Detection Occasions

No. % Total No. % Total
Fall (Sep— Nov) 9 23 41 27
Winter (Dec- Feb) 13 33 43 28
Spring (Mar— May) 12 30 40 26
Summer (Jun— Aug) 9 23 28 18
Survey Period 20 50 152 --

(Aug 2008 — Jul 2009)
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Figure 1. Fisher investigating a camera site in Savage River State Forest, Maryland. April
29,2009. Photo taken by a Cuddeback® Capture remote sensing camera.
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Figure 2. Location of camera sites (n = 40) established to detect bobcats and fishers in
Savage River State Forest, Maryland, USA, August 2008 - July 2009. See Hanley (2010) for
explanation of “A” and “B” camera sites.
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Population ecology of American marten: Impact of wind farm
development in high-elevation spruce-fir habitat in New Hampshire

Alexej P.K. Siren

Peter J. Pekins

Department of Natural Resources and the Environment, University of New Hampshire
Durham, NH, USA 03824

Email: asiren@wildcats.unh.edu, pete.pekins@unh.edu

Distribution patterns and habitat use models predict that American martens (Martes
americana) in northern New Hampshire should prefer high-elevation mixed and coniferous
stands where deep snow exists (Kelly 2005). Further, seasonal use patterns indicate that
martens require forests with greater canopy cover (Buskirk and Ruggiero 1994, Hodgman
et al. 1997, Fuller and Harrison 2005) and/or enhanced structural complexity (e.g.,
regenerating spruce-budworm (Choristoneura fumiferana) stands; Potvin et al. 2000)
during winter months.

In New Hampshire, wind farm development was identified as the greatest immediate threat
to high-elevation spruce-fir habitat (WAP 2005). Impacts of wind farm development
within these forests could be substantial, as the rate of forest succession is slower
compared to lower-elevation habitats (Sprugel 1976), and the associated fragmentation
might reduce marten occupancy (Harrison 2011). Much of the current and proposed wind
farm development in the northeast occurs along high-elevation ridgelines where
measureable disturbance could destabilize the fragile forest community. Additionally,
climate change models predict that these forests may either disappear (Iverson and Prasad
2001) or become reduced (Tang and Beckage 2010) in the long term.

The objectives of this study were to assess the potential impacts of wind farm development,
specifically the Granite Reliable Power Windpark (GRP Windpark; 33 turbines), on
American marten in high-elevation (>823 m) spruce-fir habitat in northern New
Hampshire.  Specific objectives included measurement of seasonal home ranges,
movements, and habitat use, as well as development of a cost-effective method to index
abundance and distribution. The study area was located in Coos County, New Hampshire,
within the townships of Millsfield, Dixville, Odell, and Ervings Location. Mt. Kelsey,
Owlhead Mountain and the surrounding lowlands delineate the study area (Figure 1).

Current Status

A total of 15 American martens were captured in 2010-2011 in the study area of ~50 km?
in northern New Hampshire. The use of high-elevation spruce-fir habitat by ~10 martens
was continuously monitored by 3 ATS 4500S receiver/dataloggers, which detect and store
radio signals within a prescribed area of ~8 km2. Monitoring periods were divided into
leaf-off (1 November - 30 April) and leaf-on seasons (1 May - 31 October).

The mean daily detection rate of radio-marked martens (n = 5) was 88% in the leaf-off
season, declining to 62% during the leaf-on season (Table 1). All martens were detected on
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the majority of leaf-off days (range 78-99%). In the leaf-on season 3 of 5 martens were
detected on the majority of days (range 58-98%), but 2 martens were detected <50% of
days (23% and 44%; Table 1).

Telemetry locations (n = 5 martens) were used to conduct an elevation analysis: locations
above and below 823 m were tallied for each period and % change was calculated between
leaf-off and leaf-on periods. There was an 11% decrease in locations above 823 m, and a
71% increase in locations below 823 m, during the leaf-on season (Table 2).

As of October 2011, 8 martens (6 males: 2 females) met the location requirements to
calculate 95% MCP for leaf-on home ranges (Table 3). Our observed male home range size
(X = 4.07 km?) was similar to that reported for martens in trapped (X = 4.44 km?) and
untrapped (X = 4.89 km?) industrial forests in Maine (Payer and Harrison 1999), and larger
than that reported for a nearby forest reserve (3.25 km?, Phillips et al. 1998). The mean
95% MCP home range of males was 65% larger in the leaf-on than leaf-off season (Table 3).
The opposite trend occurred for martens with >10% partial harvests within their home
range in Maine (Fuller and Harrison 2005); Phillips et al. (1998) did not detect changes in
home range area between leaf-on and leaf-off periods in a Maine forest reserve. It is
anticipated that sufficient locations will be available to calculate leaf-on home ranges for
one additional marten (M11) captured during summer 2011.

A capture-mark-recapture (CMR) effort using camera traps was conducted during winter
2011 to calculate population density. All radio-marked martens (n = 7), and 1 marten with
eartags only, were detected = 2 times (Figure 2); 3 unmarked martens were detected >1
time. Our initial density estimate from this effort was 0.42 marten/km?. In Maine,
densities were 0.63 marten/km? in a forest reserve, 0.31/km? in an untrapped industrial
forest, and 0.19/km? in a trapped industrial forest (Payer et al. 2004). We are
experimenting with computer software to distinguish individual throat patches from digital
images and video in an attempt to better identify/mark unmarked martens during efforts
in winter 2012.

Future Work

The wind farm is scheduled to go on-line December 2011. Data from the stationary
receivers will be partitioned into distinct periods related to the wind farm construction
process (2010-2012) to assess impacts of the different stages on marten use of high-
elevation habitat. We will gather telemetry locations for another set of leaf-on and leaf-off
seasons to calculate seasonal and annual home ranges, forest stand/habitat use, and to
assess temporal change in marten habitat use, movements, and distribution. A second
camera trapping effort to estimate population density will occur in winter 2012. To
determine the impact of the newly established road access into the study area, snow
tracking of fishers (Martes pennanti), coyotes (Canis latrans), and red foxes (Vulpes vulpes)
will occur along established transects during winter 2012.
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Table 1. Detection data for 5 martens from 3 remote datalogger receivers on Kelsey
Mountain, New Hampshire. Detection days are the maximum number of days that martens
were detected by any single receiver in the study area. Seasons are defined as leaf-off (1
November - 31 April) and leaf-on (1 May - 31 October).

Leaf-off Season Leaf-on Season
Detection Detection

Marten  North  Middle  South Days North  Middle South Days Difference
F5 0.6 0.19 0.78 78% 0.23 0.02 0.21 23% 55%
M1 0.56 0.27 0.87 87% 0.55 0.18 0.58 58% 29%
M3 0.19 0.99 0.75 99% 0.03 0.98 0.41 98% 1%
M5 0.8 0.94 0.78 94% 0.53 0.86 0.39 86% 8%
M7 -- 0.63 0.83 83% 0.01 0.44 0.43 44% 39%

88% 62% 26%

(x0.04) (x0.14) (x0.10)

Table 2. The proportion of locations relative to elevation and season for 5 radio-collared
martens in northern New Hampshire. Only adult martens with established home ranges
were included in this analysis.

Elevation Leaf-off Locations Leaf-on Locations Percent Change
>832m 74 65 -11%
<823 m 48 80 +71%
Total 122 148

Table 3. Number of marten locations, home range area (95% MCP), and mean (+ SE) home
range size during leaf-off (1 November - 30 April), and leaf-on (1 May - 31 October)
seasons in northern New Hampshire. A minimum of 25 locations was required to calculate
a seasonal MCP. An additional 4 martens had 17-24 locations in either season; additional
analyses will be used to estimate their home range size.

Males Females
Leaf-off Leaf-on Leaf-off Leaf-on
No. Area No. Area No. Area No. Area
ID Locations (km?) Locations (km?) ID  Locations (km?  Locations (km?
M1 27 2.11 39 5.43 F4 25 1.32 - -
M3 31 2.49 17t 5.31° F5 37 151 37 1.57
M5 21 2.78 31 5.34 F8 - - 19? 2.38°
M6 - - 30 2.29 F9 - - 27 0.92
M7 17t 1.76% 28 1.98
M8 -- -- 30 4.35
M10 - - 25 2.22
M11 -- -- 242 2.19
2.46 4.07 1.42 1.25
(x0.2)° (£0.79)P (20.10) (+0.33)

 Not included in means and home range analysis.
Y 5% increase between seasons.
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Figure 1. Kelsey Mountain Study Area (~50 km?) in northern New Hampshire.
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Figure 2. Photo capture of radio-marked marten, 11/08/10 at 0717 hr. The shapes and
colors of reflective material provide artificial markings to aid in the identification and
“recapture” for the mark-recapture population estimate.
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EUROPE

Teeth variations and pathologies in stone martens from Croatia

Dean Konjevié, DVM, PhD, Dipl. ECZM (WPH)
Department for Game Biology, Pathology and Breeding
University of Zagreb Veterinary Faculty

Heinzelova 55, 10000 Zagreb, Croatia

Email: dean.konjevic@vef.hr

Vera Njemirovskij, DDS, PhD

Department of Dental Anthropology

School of Dental Medicine University of Zagreb
Gunduli¢eva 5, 10000 Zagreb, Croatia

Two years ago, a study of variations in teeth size, shape, number and occurrence of dental
pathologies in stone martens (Martes foina) was launched within the framework of a
scientific project entitled “Dental Pathology of Wild Mammals.” The preliminary study
included an analysis of 35 skulls published in the Natura Croatica journal (Konjevi¢ et al.
2011). This note is a synopsis of that article.

Skulls were visually inspected, as described in Abbot and Verstraete (2005), and the
complete dentition was thoroughly examined, with special attention paid to noticeable
alterations. In the case of tooth absence, the alveolar bone was thoroughly examined to
determine whether the respective tooth was lost during the life or post mortem.

Irregular arrangement of lower incisors was observed in 9 individuals (25.7%). It is worth
mentioning that irregular arrangement of incisors is so common that, in certain taxa,
authors consider irregular arrangement as a normal finding. The P1 was absent bilaterally
in 6 individuals (17.1%) and unilaterally in 5 individuals (14.3%). In contrast, the P1 was
absent only unilaterally in 2 cases (0.57%). It is clear that P1 is predisposed to complete
reduction, which is in accordance with terminal reduction theory and the fact that P1 is
reduced in size and probably without any function in feeding process.

Of the other teeth, I1 was absent in 2 cases unilaterally (0.57%), while 12, C1 and P3 were
missing in one case each (0.29%). Differently, we noted only one supernumerary tooth, the
upper right premolar, followed with rotation of P2 and P3 as a consequence of
overcrowding. Rotation was observed on 6 premolars in total (2 lower and 4 upper).

Complicated crown fractures were observed in 3 skulls (0.86%). KryStufek and Polak
(1996) reported 13.7% incidence of dental injuries in stone marten skulls (95 examined).
According to their observations, the most frequently affected were the incisors and lower
premolars, while the canines and carnassials that are essential for carnivores were rarely
damaged. This is not in accordance with our observations, where we found complicated
crown fractures of 1 or all canines in 3 animals. Furthermore, we noted traumatic losses of
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3 incisors (2 animals) and one P3. Similarly, Van Valkenburgh (2009) also reported that
canines were the most frequently fractured teeth in mustelids. The associated porous
alveolar bone was observed just over the 1 fractured canine.

Finally, excessive wear was recorded in 9 skulls (25.7%). The excessive wear was quite
common; this was due to the fact that observed wear of P1 was also included.

An absence of teeth is a frequent finding in all carnivores, reflecting a trend to reduce the
number of teeth. The relatively low incidence of tooth fractures and almost complete
absence of periodontal diseases can be attributed to the fact that the majority of skulls
examined originated from adolescent animals.
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Pine marten abundance and potential impacts of habitat fragmentation
in Northern Ireland-A case study in the Mourne Mountains

Declan O’ Mahony

Agri-Food & Bioscience Institute

Newforge Lane, Belfast, Northern Ireland BT9 5PX
Email: declan.omahony@afbini.gov.uk

In Ireland, the insular pine marten (Martes martes) population exists at the western edge of
the species’ global distribution in a landscape that has less than 10% forest cover. The
population has undergone substantial historical population declines and reductions in
range and distribution (O’ Sullivan 1983), but in recent years some range expansion has
occurred from relict populations (O’ Mahony et al. in prep).

In Northern Ireland, recent broad-scale abundance estimates suggest that the total pine
marten population may number less than 300 individuals (O’ Mahony et al. in prep). Less
than 7% (<9,000 hectares) of the land cover consists of forest habitat, the majority of
which is highly fragmented conifer plantation. Pine marten distribution in Northern Ireland
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is also fragmented, with the main population existing in western regions that occupy less
than 20% of the total land area (O’ Mahony et al. in prep). Outside of this ‘core-range’, pine
martens are largely extirpated, but some isolated populations do exist. One of the most
important of these areas may be in the Mourne Mountains, an area of approximately 350
km?2 with 4,000 hectares of forest that exists in several discrete management units. It is
critical that we understand the ecology and abundance of pine marten in these potentially
isolated populations to ensure short- to medium-term population viability.

During 2011 a non-invasive survey is being undertaken in the Mourne Mountains,
primarily relying on the use of hair tubes and genotyping to obtain population estimates. A
grid of 125 hair tubes, spaced at intervals of 500 m, has been deployed, with 4 ‘capture’
sessions to be undertaken between June and November 2011. Estimates of population
abundance will be established using minimum number alive and spatially explicit capture-
recapture models. The impact of habitat fragmentation on the population will also be
assessed using genotyping techniques to relate animal ‘capture’ locations to the
distribution of suitable habitat within the region.

This information will be used to evaluate the use of non-invasive survey methods as a
potential large-scale population monitoring technique, and also to determine the
conservation status of the pine marten in the Mourne Mountain region. It will also increase
the profile of this species among the general public, which is generally poor due to their
rarity and elusive behaviour.
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Research of genetic variability of beech marten from Croatia

Magda Sindici¢, DVM, PhD

Department for Game Biology, Pathology and Breeding
Faculty of Veterinary Medicine University of Zagreb
Zagreb, Heinzelova 55, Croatia

Email: magda.sindicic@vef.hr

Beech (stone) martens (Martes foina, Erx. 1777) are found throughout Croatia, in both
continental and Mediterranean parts of the country. This native carnivore also inhabits
most of the larger islands. Beech martens are often found near human settlements, and
although they play a role in controlling rodent populations, they are often treated as pests.
In Croatia, the beech marten is a game species with an open hunting season; protection is
ruled only during pregnancy and for females with offspring. Annual hunting bag is
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determined by game management plans, according to the estimated spring count and
previously established biological minimum value.

Scientific data about the population size or mortality at the national level are not available.
Published research has been limited to ecotoxicology (BilandZi¢ et al. 2010) and dental
pathology (Konjevi¢ et al. 2011). Additional works include a master thesis on feeding habits
on the island Cres (Baltic 2009) and a doctoral dissertation on character displacement
when island habitat is shared with the introduced small Indian mongoose (Herpestes
auropunctatus) (Barun 2011).

Probably due to stable and still growing populations throughout its habitat, studies on
population genetics of beech marten are quite rare. Most of the data about sequence
variation of beech marten mitochondrial DNA comes from research on molecular evolution
and research on species-specific primers used for species identification, mostly based on
cytochrome b, and less often on control region sequence variation.

The Faculty of Veterinary Medicine at the University of Zagreb has started research on
genetic variability and population structure of beech marten from Croatia. This research is
conducted in cooperation with the Centre for Environmental Biology at Lisbon University.
Preliminary data on variability of mitochondrial DNA control region sequences has been
presented on VIth European Congress of Mammalogy, held in Paris in July 2011.

Samples (n=22) collected in urban areas of central Croatia have been analyzed, and 28
polymorphic sites have been found on 302 base pair mitochondrial DNA control region
sequences representing 8 haplotypes. A clear geographical pattern in the distribution of
haplotypes in central Croatia was not found. Comparison of 8 Croatian mtDNA haplotypes
found in this study with 3 control region sequences deposited in the GenBank (2 from
Iberian Peninsula and 1 from an undefined European country) revealed no potential
matches between haplotypes.
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RussIA

Changes of Martes species numbers in the Middle Urals over 20 years

Vladimir Monakhov

Institute of Plant and Animal Ecology,

Ural Division of Russian Academy of Sciences
8 Marta St., 202, Ekaterinburg, Russia, 620144
Email: mon@ipae.uran.ru

Pine martens (Martes martes) occur throughout the Ural Mountains region, but sables (M.
zibellina) occur only in the northeast (Monakhov 2005). Winter transect counts, held
regularly in February and March, are used to estimate the number of pine martens and
sables living in the Ural Mountains jointly. The Department of the Sverdlovsk region
gathers these data to facilitate the protection, control and regulation of wildlife use. From
the annual estimates, multi-year averages of abundance for the periods 1987 - 1991 and
2005 - 2011 were calculated for all 47 municipal areas.

The territory of the Sverdlovsk region is intersected by the Ural Mountains from north to
south. For this reason, habitats of commercial (harvested) species are very diverse.
According to our research (Monakhov et al. 1997), the region supports 3 natural-hunting
Zones, which include 6 game-economy counties (Figure 1A):
* The To-Urals Zone (prior to Urals, PU) includes a county with the same title.
e The Urals Zone (Ural Mountains, U) is divided into 3 counties: North-Urals (U1),
middle-taiga-mountainous (U2), and Middle Urals (U3).
* The Trans-Ural range of the region is called the Western Siberian Zone (WS). It also
encompasses 3 counties: plain middle-taiga (WS1), southern taiga (WS2), and
forest-steppe (WS3).

Analysis of data on the number of Martes, in combination with the natural-hunting zoning,
reveals regular features in the dynamics of species resources. In addition, this information
allows us to evaluate the priority causes and factors of these changes.

The number of sables has increased significantly in the past 20 years throughout the region
(Table 1, Figure 1). The increase in the different counties ranges from 1.6 to 3.02 times
(average 2.7) (Table 1).

The data on pine marten are even more impressive (Table 1, Figure 2). In 1987 - 1991, the
number of pine martens exceeded 1,000 only in 1 county (WS2), but did not exceed 500 in
4 counties (PU, U1, U3, and WS3). After 20 years, WS2 county supports more than 3,000
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pine martens, and an additional 4 counties (U2, U3, WS1, and WS3) now support more than
1,000 martens. For the remaining 2 counties (PU and U1), the minimum number is now
500 martens. The average increase in the number of martens in the region is about 2.9
times (Table 1). The minimum increase among the individual counties was 2.3 times (PU1),
and the maximum increase was 8.4 times (WS3). In 2 other southern counties (U2 and U3),
the number increased by 3.3 and 4.4 times, respectively.

N.S. Korytin (2011) documented similar changes in the number of Uralian Martes. He
attributed these changes to anthropogenic causes. Hunting pressure limited the number of
martens and sables in the 1980 - 1990 period. When this pressure was removed in the
2000s, marten and sable abundances increased.

In our opinion, the relationship between hunting pressure and the abundance of marten
and sables is undeniable. However, such a strong and sharp increase in marten and sable
numbers may be explained by global warming too. This may explain the continuing growth
of the marten population in the southern region of 3.3 - 8.4 times (Table 1, Figure 2).

Data indicate that warming is occurring in the Urals (an increase over the past 30 years of
1.5 - 2°C) and in Russia in general (1 - 1.5°C). Also, forests have expanded northward. This
forest expansion is enhanced by the overgrowth of unused agricultural lands. As a result,
some migratory birds are wintering in the Urals. In addition, the migration paths of birds
are changing:

http://www.gazeta.ru/news/science/2008/12/15/n_1308432.shtml
http://www.svgimet.ru/index.php?page=about&pid=100101
http://ural.ria.ru/science/20061215/81526135.html

In the Urals, the greatest sable population growth occurred in commonly used habitats
(district SW1, by 3 times). However, there is evidence that sable population growth is
occurring in other western parts of its range (Korytin 2011). In addition, the sable has
begun appearing in areas where it has previously been rare (e.g., in the U2 and SW3
counties, Monakhov 2010).

If we look at the abundance of Mustela species, we obtain a very different picture (Table 1).
On average, in all districts, Siberian weasels (Mustela sibirica) and ermines (Mustela
erminea) have decreased by 53% (range 34 - 128%), and 41% (range 16 - 80%),
respectively. We believe that these declines are due to habitat reduction (overgrowing of
fields, meadows and edges by deciduous and coniferous young forest), and an increase in
other predator populations, including pine marten and sable. With the increase in forest
cover due to uncultivated agricultural land more habitat may be created for sable and pine
marten in the near future.

This work was supported by RFBR, project 10-04-96063.
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Table 1. Multi-year averages of Martes and Mustela species abundances in the Middle Urals
over the last 20 years.

Siberian
County Years Sable Pine marten weasel Ermine

PU 1987-1991 369 176 310
2005-2011 850 68 50

Variation (%) 230 39 16
Ul 1987-1991 21 313 71 1006
2005-2011 34 718 91 804

Variation (%) 163 230 128 80
u2 1987-1991 670 800 2314
2005-2011 2191 528 1053

327 66 46

U3 1987-1991 286 505 862
2005-2011 1271 273 369

Variation (%) 444 54 43
wWs1 1987-1991 1718 661 2342 7862
2005-2011 5181 1561 1672 3244

Variation (%) 302 236 71 41
WS2 1987-1991 664 1741 4467 6624
2005-2011 1281 4148 1840 2318

Variation (%) 193 238 41 35

WS3 1987-1991 174 1091 897
2005-2011 1463 371 276

Variation (%) 841 34 31

Martes Working Group Newsletter 18(1) 39



Figure 1. Changes of sable numbers in the Sverdlovsk region from 1987 - 1991 (A, left) to
2005 - 2011 (B, right). Designations of zones and districts in the text.

Figure 2. Changes of pine marten numbers i dlovsk region from 1987 - 1991 (A, left)
to 2005 - 2011 (B, right). Designations as in Figure 1.
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Sable and marten population increase: Is it possible to raise game
quotas?

Vladimir Monakhov

Institute of plant and animal ecology,

Ural Division of Russian Academy of Sciences
8 Marta St., 202, Ekaterinburg, Russia, 620144
Email: mon@ipae.uran.ru

In Russian Hunting Rules, sable (Martes zibellina) and pine marten (M. martes) harvesting
in Russia begins in October and ends in February. However, some hunting commercial
farms cease catching sables and martens in January, assuming that in late winter the catch
consists of more adult animals, especially females. Russian Hunting Rules allow a separate
order and period for catching fur-bearing animals, as established by Regional Hunting rules.

Recent studies (Borisov and Laumanov 2006; Safonov et al. 2006; Monakhov 2010;
Monakhov 2011, in this newsletter; Korytin 2011) showed increases in sable numbers in
recent years. In the eastern part, especially in Yakutia, the increase in sable numbers was
due to colonization of previously unoccupied areas due to intensive hunting. In the western
part, the increase may be attributed to a reduction in hunting pressure due to socio-
economic factors.

Population growth and the rationalization of exploitation raise the legitimate question of
increasing the hunting quotas on sables. Currently, for sables and pine martens, the quota
calculation is based on a rate of 25 - 30% of autumn numbers. Bakeyev (1971) considered
it possible to increase the quota up to 33 - 35% when populations are stable, and to 40 -
42% during peak years of the cyclic abundance. Summarizing the data on population
structure (Monakhov 2005), we can conclude that the average proportion of juveniles in
the general population of the entire sable area is about of 35 - 40%, and that population
growth is 54 - 60%. If the observed population growth is 38% from the autumn number,
then the quota could be as high as 30 - 35%.

Of course, if we are to control the impact of hunting pressure, it is necessary to study the
structure of hunting samples. Comparisons of basic demographic parameters (e.g., sex ratio,
age distribution, fertility of females) at the beginning, middle, and end of the game season
will provide the hunting manager information about the impact of exploitation on
population structure.

In the case of Martes species, increasing quotas would result in an increase of profits. In
contrast, an increase in beaver (Castor fiber) populations in the last 10 years has resulted in
more problems for forestry, agriculture, and transport, due to the flooding, destruction of
dams, roads, and embankments, and the felling of trees on roads and communication lines.

This work was supported by RFBR, project 10-04-96063.

Martes Working Group Newsletter 18(1) 41



References
Bakeyev, N.N. 1971. Sable economy of the USSR and its scientific basis of housekeeping.
Materials for the scientific-industrial conference on sable. Kirov. 1971: 6-11. (in Russian)

Borisov, B.P., and LK. Lomanov. 2006. Analysis of situations with protection and using of
the resources of the sable in Russia. Vestnik Okhotovedeniya 3: 289-308 (in Russian with
English summary).

Korytin N.S. 2011. Changes in the numbers of predatory mammals in the Middle Urals
caused by anthropogenic factors. Russian Journal of Ecology 42: 231-235.

Monakhov V.G. 2005. Age distribution in sable Martes zibellina populations. Abhandlungen
Berichte Naturkundemuseums, Gorlitz, Germany 76: 135-150.

Monakhov V.G. 2010. Records of sable outside its range in southern Sverdlovsk region in
winter of 2009-2010. Zoologicheskii Zhurnal 89:1394-1397 (in Russian with English
summary).

Safonov, V.G., A.A. Sinitsin, and S.I. Minkov. 2006. The sable problem made of bureaucrats.
Pp. 188-205 in V.G. Safonov, ed. Problems facing sable management in Russia. All-Russian
Institute of Hunting and Fur Farming, Kirov, Russia (in Russian).

ASIA

Diet of an opportunistically frugivorous carnivore, Martes flavigula, in
subtropical forest

You-Bing Zhou

Zong-Qiang Xie

State Key Laboratory of Vegetation and Environmental Change
Institute of Botany, Chinese Academy of Sciences

Beijing 100093, China

Email: xie@ibcas.ac.cn

Chris Newman

Christina D. Buesching

David W. MacDonald

Wildlife Conservation Research Unit, Department of Zoology, University of Oxford,
Recanati-Kaplan Centre, Tubney House

Tubney, Abingdon, Oxon 0X13 5QL, UK

Andrzej Zalewski
Mammal Research Institute, Polish Academy of Sciences
17-230 Biatowieza, Poland
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Yayoi Kaneko

Wildlife Conservation Laboratory, Division of Ecosciences, Institute of Symbiotic Science
and Technology, Tokyo University of Agriculture and Technology

Saiwaicho 3-5-8, Fuchu, Tokyo 183-8509, Japan

The following is an abstract from a paper published in the Journal of Mammalogy 92(3) 2011,
pp. 611-619.

Abstract - In response to foraging for foods that fluctuate in availability, generalists often
exhibit the ability to switch between different food sources. Many of the Carnivora on an
omnivorous-frugivorous diet display temporal dietary switching and specialism, but the
mechanisms underlying this are incompletely understood. Here we studied the diet of the
opportunistically frugivorous yellow-throated marten, Martes flavigula, with regard to
food-resource exploitation in a subtropical forest of central China. Diet was determined
through scat analyses combined with surveys to estimate local food abundance. Peak fruit
consumption and the lowest utilization of small mammals occurred when fruit abundance
reached its temporal maximum in the environment in synchrony with a concomitant peak
in small mammal abundance. When both fruits and small mammals were least abundant in
the environment, marten diet shifted to the maximum utilization of small mammals with no
fruit consumption. This dietary switching could not be explained by the fluctuation in the
abundance of principal prey in the environment, i.e. small mammals, but by the ease of
procurement of fruit at peak fruiting season. Marten diet thus does not simply reflect
primary resource abundance but is a function of the relative abundance and inferred
availability of alternative food types. This case study of the yellow-throated marten
provides insight into foraging strategies that depend on the relative, temporal, availability
of food types, a phenomenon observed for other generalist omnivores (including several
Carnivora).

Frugivory and seed dispersal by the yellow-throated marten, Martes
flavigula, in a subtropical forest of China

You-Bing Zhou

Xishuangbanna Tropical Botanical Garden
Chinese Academy of Sciences

Mengla, Yunnan, 666303, China

Email: zhouyb@xtbg.org.cn

Eleanor Slade

Chris Newman

Department of Zoology, University of Oxford
South Parks Road, Oxford 0X1 3PS, UK.
Email: eleanor.slade@zoo.ox.ac.uk,
chris.newman@zoo.ox.ac.uk

Yellow-throated marten, Martes flavigula.
Photo courtesy of You-Bing Zhou.
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Xiao-Ming Wang

Shu-Yi Zhang

School of Life Science, East China Normal University
Shanghai, 200062, China

Email: xmwang@ecnu.edu.cn, syzhang@bio.ecnu.edu.cn

The following is the first paragraph from a paper published in the Journal of Tropical Ecology
24 2008, pp. 219-223.

First Paragraph - The yellow-throated marten, Martes flavigula, is the only living species of
the genus Martes found in subtropical and tropical forests (Harrison et al. 2004). It is
distributed throughout central and southern Asia in a wide variety of habitats. Despite its
extensive geographical range, the ecology and behaviour of this species has so far received
little attention, aside from a study of habitat use (Grassman et al. 2005). Studies on other
martens have shown that fruits are an important food resource (e.g. M. martes, Bermejo
and Guitian 2000; M. foina, Pandolfi et al. 1996). Thus, they are considered to be important
potential seed dispersers (Corlett 1998, Herrera 1989, Willson 1993), as confirmed by
recent studies (M. melampus, Otani 2002; M. americana, Hickey et al. 1999; M. foina and M.
martes, Schaumann and Heinken 2002). Although no systematic study of the diet of M.
flavigula has been conducted (Harrison et al. 2004), it is known to be omnivorous and to
consume fruit (Gao and Wang 1987). To date, however, there has been no comprehensive
study of frugivory and seed dispersal by M. flavigula (but see Corlett 1998).

HELP WANTED

Request for collaboration: Cranial morphology in American and
Eurasian Martes

Vladimir Monakhov

Maryana Ranyuk

Institute of Plant and Animal Ecology,
Ekaterinburg, Russia

Email: mon@ipae.uran.ru

We invite American and Canadian scientists studying the species of the genus Martes living
in North America (Martes americana and Martes pennanti), and who have access to the
great craniological collections of these species, preferably from different parts of the
continent, for a collaborative investigation of cranial morphology. Main subjects include:
dimensional structure of populations, sexual size dimorphism (SSD), expression of non-
metric cranial traits, and morphologic results of re-introductions. Please contact us if you
are interested.
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Eastern North America Regional Representative Needed

Gilbert Proulx

Alpha Wildlife Research & Management Ltd.

229 Lilac Terrace, Sherwood Park, Alberta Canada T8H 1W3
Email: gproulx@alphawildlife.ca

William B. Krohn, one of the founding members of the Martes Working Group, has recently
retired, and can no longer serve as the Eastern North America Regional Representative.
We appreciate his service and are sorry to see him go!

A Martes Working Group Regional Representative has only a few, but important, duties.
Regional Representatives help recruit new MWG members, help contact potential
newsletter contributors, and contribute to the international symposia.

If you are interested in serving as the Martes Working Group’s new Eastern North America
Regional Representative, please contact me directly at the email address given above.
Thank you!

NEW BOOK ANNOUNCEMENT

Camera Traps in Animal Ecology
Methods and Analyses

0’Connell, Allan F., James D. Nichols, and K. Ullas Karanth,
editors. 2011, 280 p., 20 illus., 7 in color.

Hardcover ISBN 978-4-431-99494-7 $189
http://www.springer.com
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Camera Traps in
About this Book Animal ECOIOgy
Remote photography and infrared sensors are widely used in ghetiocs Bec e St

the sampling of wildlife populations worldwide, especially for
cryptic or elusive species. Guiding the practitioner through the
entire process of using camera traps, this book is the first to
compile state-of-the-art sampling techniques for the purpose of
conducting high-quality science or effective management.
Chapters on the evaluation of equipment, field sampling designs,
and data analysis methods provide a coherent framework for making inferences about the
abundance, species richness, and occupancy of sampled animals. The volume introduces
new models that will revolutionize use of camera data to estimate population density, such
as the newly developed spatial capture-recapture models. It also includes richly detailed
case studies of camera trap work on some of the world’s most charismatic, elusive, and
endangered wildlife species. Indispensible to wildlife conservationists, ecologists,
biologists, and conservation agencies around the world, the text provides a thorough
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review of the subject as well as a forecast for the use of remote photography in natural
resource conservation over the next few decades.

Table of Contents

1.
2.
3.

“

10.
11.
12.
13.

14.

Introduction: Allan F. O’Connell, James D. Nichols, and K. Ullas Karanth.

A History of Camera Trapping: Thomas E. Kucera and Reginald H. Barrett.
Evaluating Types and Features of Camera Traps in Ecological Studies: A Guide for
Researchers: Don E. Swann, Kae Kawanishi, and Jonathan Palmer.

Science, Conservation, and Camera Traps: James D. Nichols, K. Ullas Karanth, and
Allan F. O’Connell.

Behavior and Activity Patterns: Andrew S. Bridges and Andrew J. Noss.

Abundance, Density and Relative Abundance: A Conceptual Framework: Timothy G.
O’Brien.

Estimating Tiger Abundance from Camera Trap Data: Field Surveys and Analytical
Issues: K. Ullas Karanth, James D. Nichols, and N. Samba Kumar.

Abundance/Density Case Study: Jaguars in the Americas: Leonardo Maffei, Andrew J.
Noss, Scott C. Silver, and Marcella J. Kelly.

Estimation of Demographic Parameters in a Tiger Population from Long-term
Camera Trap Data: K. Ullas Karanth, James D. Nichols, N. Samba Kumar, and
Devcharan Jathanna.

Hierarchical Spatial Capture-Recapture Models for Estimating Density from
Trapping Arrays: ]. Andrew Royle and Beth Gardner.

Inference for Occupancy and Occupancy Dynamics: Allan F. O’Connell Jr. and Larissa
L. Bailey.

Species Richness and Community Dynamics: A Conceptual Framework: Marc Kéry.
Estimation of Species Richness of Large Vertebrates Using Camera Traps: An
Example from an Indonesian Rainforest: Timothy G. O’Brien, Margaret F. Kinnaird,
and Hariyo T. Wibisono.

Camera Traps in Animal Ecology and Conservation: What’s Next?: James D. Nichols,
Allan F. O’Connell, and K. Ullas Karanth.

NORTHERN FURBEARER CONFERENCE PROCEEDINGS AVAILABLE

Dean Berezanski

Furbearer & Problem Wildlife Management Unit

Wildlife & Ecosystem Protection Branch

Manitoba Conservation

Box 24, 200 Saulteaux Cresc. Winnipeg MB R3] 3W3 Canada

Email:

dean.berezanski@gov.mb.ca

The proceedings of the 13t Northern Furbearer Conference, held in Whitehorse, Yukon,
Canada, on 12-15 April 2011, are available online.
http://www.env.gov.yk.ca/huntingtrapping/documents/furbearerconf proceedings2011.p

df
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The proceedings feature abstracts and summaries for the 23 presentations and posters,
including the several that focus on Martes species:

* The status of fisher (Martes pennanti) at the northwestern edge of their range: are
they increasing and expanding in the Yukon? Thomas S. Jung, and Brian G. Slough.

* Got marten? Recent Harvest in Manitoba. Dean Berezanski and Jim Duncan.

* Abundance, survival and movements of martens in a contact zone - Kuiu Island,
Southeast Alaska. Carl H. Koch, Rodney W. Flynn, and Natalie G. Dawson.

* Characterizing American marten (Martes americana) den sites in managed forests of
Ontario, Canada. Stephen C. Mills, Philip A. Wiebe, [an D. Thompson, James A. Baker,
and John M. Fryxell.

* Home range size and habitat selection by American marten (Martes americana) in
logged boreal forest of southeastern Yukon. Lea A. Randall, Todd Powell, Jan Z.
Adamczewski, and Thomas S. Jung.

RECENT MARTES LITERATURE

This is not an exhaustive list. Please see previous Martes Working Group Newsletters and the
MWG website for additional literature.
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