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Striving for Balance: Maintaining Marten Habitat
‘While Reducing Fuels
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in high=elevation forests of inland moun-

tain ranges. In coastal forests of California,
Orggen, and Washington, however, it octupies
only’5't010 percent ofits historical range, In.
Washington, only six coastal Pacific martens
have been detected in the past few decades.
Coastal poyulatwns of Pacific marter in
northers: California were thought to be extinct
until 1996 when'a papulation was rediscov-
ered. Projections indicate- climate change
could result in 240 to-80 percentreduction in
Pacific marten habitat t throughout ‘Califorma..
Forest managerient mdy also tig contributing.
to the-decline because logging and fire: ‘sup-
préession practi¢es---such as thmnmg»»——are
changing their habitat.

In 2018, resgarch wildlife biologist Katie

+ Tiwenty-two martens, outfitted with GPS collars avoided gpenings and forest stands
that had been treated to-reduce small-diameter trees, understory plants, and Iogs in
Lassen National Forest.

e O T N P S RO B T LT TCTTS Ty eerdma-

- Dunng the summer breedmg and k:t rearing séason, marfens were 1,200 times Ie‘:s
dikely i6'be'detected in-openings.ani almost 100 times leds likely to-be detected in
areas, structurally simplified-by fuel-reduction freatments compared to structurally
complex forest stands in the study.

- Marten beha\rmr was.moie érratic, w1th mereased speeds and decreased complexity of
movements, in open and stmphﬁed stands camparad to forested: and structuraily comm-
pIex stands.

Martens move-3 to 4. m]les dally, whlch is- ene.rgetlca]ly demandm" and ihcreases their

Motiarty with the U.S, Forest Service Pacific
Northwest Research Station designed a study
with colleagues from Oregon State University-
and the Pacific Southwest Research Station

to evaluatehow changes:in forest structure
affected the ‘day-to-day lives of martens. The
team:-wanted to know if maften behaviorin
managed forest stands differed frém. their
behavior in-more complex, diverse forest
stands; And if the martens behavcd dli‘ferentiy
i managed stands, what might that say-about
theit hedlth and prospects for survival?

The key was to.capture martens and fit them
wnh minjature global positioningsystemn (GPS)
collars 1o trick their movements. GPS devices
have been around a long time, and they’ve been
used to research deer, liong, wolves, and other

—volmerab ity topredatn XOmgrar e g iez dumrzrfS‘that‘havu TSinEleraaily Tange.

animals, But not'for. maminals as small-as
ramtcﬁs-—untzl Monal ty"s study.

“Thése animals are-about the size of a:squir-
rel, and they live in denséiforest wheré GPS
technology might not work well, so'it was
hard-to do,” she says.

Mark-Linnelt

Her team set live traps in- Lassen National

Forest id northern California. Each tréip wag
equ:pped with'a bathsier-water bottle and

food and. was fi tted:with 4 canvas tube called.

4 “capturé cone:’ When the martens tried

1o get away from their captors by sCurrying
dowr the ciime; they would-be squeezed i
place; allowiiig the biclagists to administer an

. niartens fitted. w.'r!: GPS colldrsin:
National Forest sindy. Mariens.are .
“H emberaf the weasel family and fravel 316 4
mtles a'day, asvevealed by this research

GP. dara pamw revea!mr rhe Movemnants of our collared martens in the [.as‘s'en National Forest between
February 18 and March .1'3 2042,




rimobilizing shot of a cheifical anesthietic in
their thigh.

*That gave us about. 10 to 20 mintes 1o ¢ol-
fect blogd for genetics and discase t&qtmg,
_Lollect parasties, and take measurements,”
Moriarty.says. “Capturing. mariens i5.rare, so
wé collected as inuch fnformation as-possible.
We ok hair-samples 1o evaliate isotopic sig-
matures. We'd pull a tooth to get afj exactage.
Afterwards we'd feed them organit strawberry
jamw-thc:y had had a geugh day——wand them we
released them:®

1nthe process, thB} fitted the ammals Wlth
special collars thal_provlded both very high

Frequeticy tadio (VHF) and GPS tracking.

The collars transmitied 2 VHF tracking beep.
every 1.5 seconds. The GPS tracked iocation
every § minutes. ‘Martens are wide ranging
and efusive, so having both kinds of tracking:
gave the scientists the reduridancy they fiedd-
ed to cross-check and get a miltidirensional
picture of the animals’ movements,

“We followed them afound evéry day, all day,
over & period of around [0 months per marten
and over 3 years for the project,” she says.

Another reason for the two types of track-
ing is that.when oné sysiem failed, the otheér,
hopefully, would still be working. And they

MOVEMENT UNDER COVER

Joriarty’s data showed thai mariens
relied heavily-on the cover of struc-
turally complex forest stands to
hunL for food while avoiding predators such as
hawks, owls, and boheats. Trees of different
ages-and sizes, different layers of CAROPY, and
adiverse tnderstory, 1m.1ud1')g downed logs,
Snags; gragses, and shrubs, all provided cover
for moartens. In thig'environment, they. could
easily move from one ared’1o atiother, sheak:
ing.up on prey and remaining inconspicuous
to predators.

Martens behaved differently inthinned stands
and. areas:that had been managed to reduce
the risk of fire occurrence’ and severity. Iin
those area; with: ]ess vcoctatmn to hide inand
around, marténs’ movements became qumker
dnd less complex. Instéad of moving cir¢a-
itously from snag to shirub 1o treé, they tended
to make beslities 1o get through exposed dreas
as qmckly as- possﬂ:lc

Ini-many areds, management practices trang-
fornied broad, continuous-forest intd segment-
ed islands seéparated by open areas, Watch:
any prison escape movie to get an idea of how
a-marten feels in this environment: Il waits
undercover a the- edge of one-section, sees

(or hopes) that.the-coast is t:lea.r, then rins
liké'mad to pet to the ther side of the clear-
ing. Instead of sedrchlights and guard towers

“Given this mobility, ingreasing t:tancliv—
ity of stands with complex structure shouid
reduce moverient distances, increasing mar-
teng” probability of survival,” Moriarty says
“We need more data 16 demonstrare thai
empirically”

The challenge of open areas was partitularly
Aapparent during the marted’s sumimer breed-
ng and kit-rearing season. Muriarty found

that the odds of detecting a marten was 1,200

times less likely in openings'and almost 100
times less likely i afeas treated to reduce.

failed a iot. Moriarty says tie VHE signal onz
GPS coliar would go out abouf 30 percent pf the
time, so if they put collars on 10 animals. they
might anly hear back from 7 of them.

*When they dont work, it’s véry frustrating.
But when they do wark, it’s very excitifip. Yo
can’t get thlS mformatmn any other way?” she
Sayh.

In the years since Motlarty p‘erfbrme'd the
study‘ the technology remains 5o fickle thatno
other organization has been able to replicate the
volimeor the quality of the data she and her
téam collécted doring their 2010 to- 2013 stiady,

fuels, compared 1o-suructirally-compléx forest
stands. -

in' the Wwititer, the food supply in-the fores
diminished as ihe presence of tharten preda-

- tors ~ especially birds-such as goshawks and

owls, whidh appear to migrate to-lower eleva-
tions. Moriarty conducted an experiment in
the Lassen National Forest to.see if a redrit-
tion in predators changed hoy the marlens

‘behaved. Using baii in and around open areas,

she found that martens are. rnuch more:apt 1o
venture into the open in the winter, Hunger

THE TIATIEN 16 TACINE, 111 TEAF B SOMETAINg 1hat
could swoop down and grab it in jts ralons.

Martens covér congiderable ground no.-mat-
ter what theirenviranment—ofien more than
bobeats or bears, despite:the fact-that those
animals are many times largermdnd that
‘burns a’Tot of calories. But in danse foresi,
‘there’s a-bigger payoff. They can éxpend more
effort hunting prey and less effort becam-

ing prey. Open areds and thiniried foreést miay
yield less food that is harder to get. Thts Tikely
results in fewer- wartens in thmned and dis-
c¢onnected-stands.
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2 . Martén moverient patierns.
SRS differed.amang forest stands
& ] with comples, simple;.and apen’
& 12 I structure. For example, rir-
2 T | dens covered more graund; bui
i1 i moved more slowl, and with !es's'
o Brratic movements in 6o;
o R T Stands compared to .s:mpie or
Complex Simple Ggen open sianids. This medns martens
Pateh lype expend less energytin rLJ'mp'!'Px
stands. as fhev forage: for food:




Marfem selecfed home ranges: Seithin sirudturally Fompleic-stands such ay
ihis oné,

was a bip incentive, and ieavy snow provided
a protection for the small animals, essentially
adding conngctivity between stands. Martens
‘have large pads compared 1o their body size—
itke wearing sriowshoes—s0 theéy'te-far moxe
éfficient moving in snow than adicmalslike
‘bobiats or coyotes.

But Moriarty foiind that in-the winter-of 2012,
when the dréa had-an unusually low snowpagk,
there wis virtually no difference in the mar-

oriarty says the-findings could
prompt foresters 1o rethink the way
they mdnage fof reducing fire haz-
ards. One conmderatmn oy he to focus fuel
redutiion efforts at lower elevations where
THAriEns are Iess commmon, and hurhan ormu-
nifies tend to be, or to. find ways to incréase
stritctural complexity within all forest stands.

Throughout the-species range whiere reduction
of high-risk fuels accumnulation is a priority,.
the challenge is in deciding how much ¢mpha-
si5 to put.on protecting eXisting marten habitat
when planning fuel treatmients, knowing that

leimmmatedwmevereuwuea CEHO M E
plethy destroy thejr habitat; The level of ﬁre
risk in a particular forest type: and pramnny

of an area to human cornmunities i a key con-

sideration.

Morlarty 5 work not-only sheds light on mar-
ten hehavior and how it relateés o different for-
esi environments, but also demonstrates that
(GPS techiclogy is a powerful tool in studying
small aninidls in the field,

Before Moriarty’s résearch, scientists had a.

: gene:al idéa that martens moved abouta lot | in
thie course of theit day, but they didn’t know
how muich. Moridrty’s work brought t.h.e.li'

tens"movement from summer to winter: The

. edded-connectivity tHat $noWw provided was

{ost, This underscores the heed torplan for more

coniplex, conpected forest stands, Morlarty
‘explains, because climate change is ﬂ?lpeCl.Ed
0 feduce winter snow pack in the study area by

more thap 30 percent,. farthier deéréasing fune-
tional connectivity for marteris.

Other factors -i_n_'the-ma_r_tgns_.‘ decline not
related to Moriarty’s study include the fact

Marien movements wore o

ratie . and guicker in structiralls simple
stands, such as fh:s one! treatedio reduce fuels.

that, like'spoited owls, martens often give
birth in tree cavities, which are associated
with old trees and can take a:centiry or mare
to develop.

“Marten populations are unique apd appear t&
be VEry sensitive to changes intheir environ-

‘ment. Whole populations have gone sxtinct

when as liftle as 30 percent of the forest cover:

has been removed,” Moriarty says.

Martens move eﬁ‘ teienily throvgh show, énd sriow
&an pmwde risuldred resting: locations, like snow
caves. Martens were miore likelyt to veritire intg:
snow-covered open-areas than open areas with:
aut sHowW.
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moevement patterns into sharp focus and quan-
tified it. Her work also sheds light-on their
tesritaciality. and energy demands. Moreover,
the findings can be applied to Sther animals in
the same family as indrtens, such as fishers,
rinks, and wolverines,

Jnsh Chapman, a Forest Service wildlife pro-
‘gram. leader for the Pacific Northwest Region,
:says Moriarty's work is already changing the
way. the Forest. Service is moriitoring wildlife.

“We have a carnivore monitoring protosol that
is more than 20 yedrs.old. But now, as-a resull
of Katié’s woik, we dre using more technologi-
cally advanced remote cameras, we're placing
them in higher densities, and we're Keeping
those cameras in place Jonger to increase our
changes of detecting target carnivore species,
He says.

Moriarty’s work in California, Oregon, and
Washington Bas resulted id a better urndér-
standing. of the distribiition of small and mid-
§ize carnivorés—including foxes, fishers, and
bobeidts—and has hlghl_l__ghte_d_ how much more
intgnsive survey efforts need to be to accurate-
Iy document their presence, Chapman 4dds.

“Tlie Forest Service is using this advancement
to increasg prpject-level survey sample densi-
ties*Moriarty’s work has been essential in
decisions abouipotential species listings, from
fishers and martens to foxes. Her mérten work
in the Sierras is alsd being used 1o inform sil-
viculturdland fuels reduction'prescriptions in
order to mdéintain trcated stands as-functional
marten habitat,” e says.

Her findings are béing applied in several
naticnal forests. The Siuslaw National Forest
used Moriarty’s marien movement data
10.inform restoration activites, including
decreasma management in areas with marien.
.actwaty Lassen Natiofial Forest Managers

FOR FURTHER READING

Moriarty, K-M.; Epps, oA Betta, M. et al,
2015; Experimental-evidence that. simpli-
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+ Martens selected home ranges with fewer openings and avoided stands with rédiced
struchiral domplexity. Masten populations would benefit from increased stand connec-
ivity within- hame Tanges. and at-a landscape scale.

. Fr::cu‘sing fael. redﬁction efforts at‘ 1ower eleirat‘ié:'r’zs 'where martens ai€.}ess common. or
mcreasmg structural complexrw within.stands would benefn marten. popula‘uons

. Chmate change and the dcrreaqed anWpacke resu]tmg from warmer- temperatures Mke-
ly will negatwely affeci marten hovement and dispersal and thus theil survival.

' Mimatura GPE: colla:s prcvxde, anew thol for ]eamrng about the movements and"habitat
selection of wartens and fishers, They will be: particularly useful in providing neéw infor-
mation in light of federal and state pétitions to.list these-species in parts of their range.

aré combining her data w;lh laser mapping
technology to further undl:rstand habitat
cha.ractenstics and reduce treatment impacts:

- And the Bureau of Land Managemeit and

the Rogue River-Siskiyou Mational Forest
iised the technological aspects of Morjarty’s-

stitdy to understand how a similar species, the

fisher, moves in a landsgape “checkerboard”
of mixed federal and private ownership.

The Lassen National Forést is incorporating
Moriarty’s data intg the design of several for-
est.projects. The forest managers are [ocating
thelr thinning treatments in dreas with less.
marrén activity, and for the first time, t'hey
have déri locations which they can protect in
addition tothe area surroundmg ther, They

-als0 are integrating'more strugtural complez-
ity into their plans for the benefil of marten

populations.

“We'te trying to get an idea of the martens’
territdries, especially those of breeding
feriiales. Katie's ongoing research is giving

Moriarty, K.M.; Epps, CW. 2015, Retained
satellite mformatlon mf luences perfcr—

N Eﬁ_ s T meracts with-snov

caverto Influence functional contectivity
for Pacific: maiteiis, Landscape Ecology,
30(10):.1865— 1887, hitp:fwww, treesearch.
fsifed. L;,sipubs,f49269

tem. Wildhfe Somety Bulletm 39: 349-357 o
hitp/fwww treesearch. fs.fad us/pubs/53189.

us more infarimation every day,™said Cove
Burpett, a wildlife biologist with the Lassen
National Forest,

Burnétt said-it’s rare {o have such detdiled

information o forest carriivores because they
are-so clusive,

“For spotied owls, we can goto-a stand, hoot
for the owl, put cut' a mouse, and then follow:
the owl back to its'nest. For forest carniivores,
it’s-a lot more intensive; she said. “But
because Katieand her teath performed this
work, we have some of thé.only known martes
den sites fr the Sierra Nevadai”

Lands, ands wivierals, for
the greatest good, of the greatest

—~Gifford Pinch

Mériarty, K M.; Epps, C.W.. Zielinski, W.J.
2016 Forest thmmng for fuel reduct!cz
__changes movement patterns and habitas

s

use by Pacific marten. Journal-of Wiidize
Management. 807 621633, hitpiwn v,
treescarch, (s fed.us/pubs/53170..
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