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Strivlng for Balance: ]\f aintaining Marten Habitat 
w-hlle Reducing Fuels 
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From thYJcur~t.!s.ofAl,;ki ltcopald 

;T· he marnm is a small ;nember ofihc 
wc2sel • ti'i11i :y. weigh i: i[t ":,er,,.eer, l 

. am: 3 poundf:. Bti11:le,p1!e the1r small 
siz::, mar}!l1Scan provide greJ.t insight ink 

estidn which _they i ive. 

Th¢y a1c·*~-dietary-gtne:t al:sts,.4 -Tn-~~~nfng-_t.1~-('._)' 
eat anylhillg aiid everything,. mdudh12, birds, 
sm.allmammals, berries, fish; carca!>stsof 
h1.rger a;1in1alsJ TJnd.lno:rt:. ru.-··\1r_U1:Cr), t.h{;y·_-1ery 

on .tK,nhibetnating rtlr.nimals: as prey. They're 
prodigious emers1 con;;:umlr,g a-quarter -c'f 
iheiI'body •.;,e-ig':it every cky: 

The Pacifk;.marfen. (Manes ,:;aurin,~i-, a cousin 
oftltc.Arnerlcan marten . ameriwnq), live;; 
\~/2st ~)t thi'.: R·O(t,,.1r~-~ iis ·-rai t"J~J.rth as s-:-:ttrdl6~1~.r 

Afuskn1 .and scvth into California: The :Pactfa. 
marten i!, rep,;nteci_ tc·be filir1y l.Vf:ll distributed 

ot 
pi;iJ:?:H<', 
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~h-elevation forests ofiniund moun-
tain t~J~~foresfa of California. 
Oregon, ari.d Washington, however; it occupies 
only5 to 10 percent ofits historical range. In 
Washirigton, only six coastal Pacific martens 
have. been detected in the past few decades. 
Coastal popu lat.ions of Pacific marten iu 
northern California Were thonghtto. be. extinct 
untiL1996 when a popuiatfon was rediscov~ 
e;ed. Ptojections.indicate dimate·change• 
could resultjn· aAOto 80 percentreductii;m in 
Pacific marten habititthroughotit California .. 
Forest miuiagement may also b~ contributing 
to ihe dedine because logging and fire sup- • 
pression practi(!es_..,,,-such as thinning,--are 
changing their habitat. • • 

, oriarty w1 e. . . otest erv1ce ac1 1c 
Northwest Research Station designed a study 
with colleagues frqm Oregon Sti1te lJniversity 
and tl1e Pacific Southwest Research Station 
io evaluateihow changesoin fo~est structure 
affected the day~to-day lives oftnarteils. The 
teamwanted fo know if marten behavior in 
managed forest stands differed from their 
behavior in more CO!Ilplex, diverse forest 
stands: Andifthe martens behaved differently 
in managed stands, what might that say about 
their heaJth and prospects for survival? 

The .key was to capture martens and fit them 
with minillture global positioning•system (GPS) 
collars to track their movements. GPS devices 
have been around a long_ tirrie, arid th¢y've been 
used to research deer, lions, wolves, and other 

• Twe:nty-two martens, oµtfitted with GPS 9ollats avoided openings and forest stands 
· that had been treated tp .reduce small-diameter trees, understory plants, and logs in 
Lassen National Forest. 

• Duringthe summer breedingand kit rearing season, martens were 1,200 timesless 
likely to be detected in openings and rilmosf 100 times less likely to be detected in 
areas, structurally simplified .by foel-teductibn treatments compared to structurally 
complex forest stands ·in the sfudy. 

• Marten behavior was mote erratic, with increased speeds artd decreased complexity of 
movements,fo ~pen and simplified stan~scompar.ed to forested and structurally com" 
plex stands. •• • • 

• Martens move 3 to 4 mites daily,. which is>energetically demanding and increases their 
•'= • ihrtio !l C ompa! eil to aixl ums [Ii mid~ e a sill.ill • 

animals. But noffor m'amina!s as small as 
mmtehs~u'iiti!Moriarfy's study. • 

"These animals are about the size of a squir­
rel, and.they live indenseTorestwhere GPS 
technology might not work well, so it was 
hard to do;" she says. 

Her team set live traps iii Lassen National 
Forest in nor.them California. Each trap was 
·equipped wit,h: a hamster water bottle and. 
food andwas fitted·with a canvas tube called. 
a ''capt .. u~tco. ne/' W. he.n the ma~t~nstri.ed One•ojthe 22mat1en:tfi11ed"ivith GPS collarsiil 
tp.get away .from their captors by scurrying die Lassen. Naiib11a!Forests111dy .. ,i,fartens,are .· 
dowrrthe-coue;·-they woul<tbe squeezed1rr· ····~-· iiiii~mlieFi:iflineweiiselfdmi{j, ana travel Jrb 4 • 
place; allowing th<l biologists tci .adµiiriister an miles a day, asreyealedby /Ms research. 

GPS 1/~/a points re~e.a.fi11g th~ mo,'~1/1111/IS o/four collared mar(ens in ihe Lassen ,~o/io~alForest between 
Feb;-11qry i8 qni/ March rt 2012.. • • • • 



i'r,im6biliii11g shot of a cheii1kal a11esihetic in 
their thigh. 

''That gave us about. l 0 to 20 mimiles to c.ol­
lect bloc.id for geneiics and disease testing, 
coUect parasites, and take measurements," 
Moriarty says. ''Capturing martens is.rare. so 
we collected as much fhfomiatlon as possible. 
We fook hair samples.to evahiate isotopic sig, 
natu.tes. We'd pull ii tooth to .get an· exactage. 
Afterwardswe'ct feed them organic strawberry 
jam_:_they had had a J:QUg\1 day-and;then we 
reieased them." • • • • 

ln the process, they fitted the ~nimals With• 
special cqllars 1:pa½provided both very high 

.frequency radio (VHF) and GPStrnck.ing. 
The coilars transmitted a VHF tracking beep 
every 15seconds. The GPS tracked location 
every 5 minutes, Markns are wide ranging 
and· elusive, so ha\i.ing both kinds of ti"ai::ldng. 
gave.the scientists the rcdlindancy they need­
ed to Cross~d1eck a:nd get a multidimensional 
picture of the animals' movements, 

"We followed them atotiiid ever)' day; all day, 
over a period ofarouncl. 10 months per marten 
and over 3 years for the project," she says. 

Another reason for the two types oftrack-
ing is thatwhen one ~ystcin failed, the other; 
hope:fully, wonld stil I be working. Aud they 

failed a. lot Moriarty says the VHF signal ori a. 
GPS collar wmi!d go out about 30 .perct'i:lt oftbe 
time, so iftbey put collars on IO animals. 1hty 
might only hear back from 7 of them. 

"When they don't work,. it's very frustra1ing. 
But when They do work, it's very ex:citing. Y@ 
can't get this information any other way;" sh~ 
~ays. 

1h the years since Moriarty performed the 
study, the technologyremains so fickle tharno 
other organization has been.able to replicate the 
i;•oltime or the quality ofthe data she and her 
team c9Bected during their 2010 to 2013study. 

MOVEMENT UNDER COVER 

M
. oriarty's data showed that'rtmrtens 

~~~i:!~yh;;~~e~nf~~!s~:~::;{ :rue-

. hunt for food while avoiding predators such as 
hawks, owls, and bobcats. Trees ofdifferent 
ages and sizes,. different layers ofcanopy, and 
a diverse umlcrstory, including downed logs, 
snags; graiises; and shrubs; all provided .cover 
for mar.tens. In thiS environment, they could 
easily move from one area.to another, siieak.:. 
ing up on prey and remaining inconspicuous 
to predators. 

i\t111.ttens behaved differently irithinned stands 
and. area:s that had been. managed to re.duce 
the ri,sk of fire 9ccurrence and ~¢verity. Tn 
those area; with less vegetation to hide in and 
around, ma:riens; movements became quicker 
and less complex:. Instead of moving drcu~ 
itously from snag to shrub to tree, they tended 
to m:ake beelines to get through exposed areas 
as quickly as possible. 

Tri many areas, management practices trans­
formed broad, continuous forest into segment­
ed islands separated.by open areas. Watch 
any prison escape movie to get an idea of how 
a marten feels. in this environment: It waits 
undercover at the edge of one section, sees 
(Qr hopes}thatthe coastis dear, then runs 
like mad tQ get to the other side. of the clear­
ing. Instead of searchlfa:bts arid guard towers 
tne marten is racing m !ear Qt something that 
could swoop d.own and grab jt in its talons .. 

M.artens cover con~idera:ble grol)nd no rna:t­
ter wh~t their environrrt~nt,...:..often mor.e than 
bo:t,cats or bears., despite,.the fact that those 
animais are many times iarg~r--'-,and that 
bums a lot of calorie~. But in dense forest; 
· therifs ii· bigger payoff They can expend more 
effort fainting prey and less. ~ffort bec:otn-
i ng ptey. Qp~h areasa,nd lliinried forest rnay 
yield less food rhatis hard.er to get. this likely 
results in feWennartens in thinned and dh-
ccinnected stands, • • • • 

"Given tliis mob ii ity, in\::reasi ng connectiv0 

ity of stands with .complex structure should 
wdu:ce movement distances, increasing mar­
tens' .probability ofsutvival,'' Moriii.r!y says . 
"We need mote data fo qemonstrate that • 
empirically." 

The challenge ofopeTi areas was particularly 
apparent du rfrig the marten's su rri!i]er breed• 
ing and kiHearing seasQn. Moriarty found 
that the odds ofdetecting a marten was 1,200 
times less likely in openings and almost 100 
times less likely in areas treated.to reduce 
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fuels; compared w structural ly,Cornp!cx forest 
stands. 

ln the wiriter,.the food supply in t11doresr 
diminished as ihe presence of marten preda­
tors -especially birdS-$UCh as goshawks and 
owls, which appear tom igrate to. lower eleva­
tions. Moriarty Conducted an experiment.in 
theLassen National Forest to se6 ifa redtii::­
tioh !rt predators changed how the marteIJs 
behaved. Using bait in and around open areas, 
she found tlmt martens are much more apt to 
veriture into the open in thewivteLHungecr 
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.Marten inoye.ii!en 1patieh1f 
differed.amongfore1,·t·:stands 

1.0.-------------------

\VII/I ¢omple.'., ijmpM; and open 
·S/1:ucture. Fo.r ei;ai,iple,. ma·r~ • 
·iens cavered more ·gro1Lnd: bu) 
liio.ved mt/re ,io.wlY, pi-iihvilh 1',sf • 
.erratic move:inentsh'!.fompleii 
:slands•compa;•ed to :,di~ple·or 
opiJ11 stands. Thi.1· rn.er:in$ mai'N)1.~ 
.exp,:.ril/ less eY1ei"gJ'in idmpli!x. 
stand;:. as iheyforage/ot /oodi 

• • Complex • Sim~ie , 

Paten type 



;Martens_ selecledi10me ranges il'ithirrsit11C.t1irq{ly r:oinplexsti:inds.su.i::hps 
Mi.men ri10vementi were.- in6i•e _ ei·ri:itic and.quidser_ in srruthirally simp'le 
stands; such as iii is one. treated io ,,:,ducefuelii. - -this one. . . . . • • • • 

was a bigincentive, arid heavy snow ptov.ided 
a protection for the small ariimals; essentially 
adding eonm:ctivity between stands. Martens 
have large pr;ds compared to 'their body size­
like wearing snowshoes-so they're far more 
efficient moving in snow than animals like 
bobtats or coyotes. 

Hu!,J\1oriar~Jotmd that in the win:tet-of2012, 
when the area had an i.uiusually loWsnowpat:k, 
there was virtually i:J.o difference in: .the mar-

tens' movement from summer to y.,>inter, The 
added connectivity that snow provided \iia$ 
lost. This underscores the need ttrplan for more 
complex,.conriected fore,st stands, Moriarty 
explains, because climate change is ex,pected 
to reduce wirtter snowpack in. the study area by 
rnor" than 30 percent, further decreasfrrgfui:J.c­
tional connectivity for martens, 

Other factors in the martens' decline. not 
related to Moriarty's study include the fact 

MARTEN HABITAT AND FOREST MANAGEMENT 

Moriarty says the firidirigs could -
prompt foresters to ret~inkthe way 
they manage for reducmgfire haz­

ards, Orie corisidetation may be to focus fuel 
reduction efforts at lower elevations where 
martens are less. common, and human tomrili.!­
nfries tend to be, or to .find ways to' increase 
.stnicturaL complexity within' all forest stands. 

Throughout ihe species -range where reduction 
ofhigh:risk°fuels accumulation is a priority, 
the challenge is in di°tciding bow much einph11-
sis to puton protecting existing tnartenhabi1at 
when planning fuel treatments, knc;iwing thai 

,;;;;;;===te!Fu""ntreated~evere-wi! _ l· 

plet~lydestroy their habitat The level of fire 
risk in a par~icular forest type and proximity 
oran_area to human corhm.ui:iities is a key con­
sidefation. 

Moriarty;s work not only sheds light on .mar­
teri behavior and how it relates to di ffer~nt for­
esi environtnents, but also d(;!monstrates that 
GPS technology is a powerful tpol in studying 
sma \I anirri~li in the field. 

Before Moriarty's research, sderitists. had a 
-general idea. that martens moved abou_t a l.ot 1n 
the.course oftheit i:lay, but they didn'\ know 
how.much. MQriarty's wor:k ]:iro11ght iheir 

that, likejpptted.owls, martens oftengive 
birth in tree cavities, which are associated 
with old trees imd .can take .a. century or more 
to develop. 

''Marten populations are unique and appear to 
be very sensitive to changes in their environ­
ment. Whole populations' have gone extinct 
When as little as 3 0 percent ofthe forest cover 
has beeri removed," Moriarty says, 

- Martens move e[ficiem{~ il1ro11gh ;now, and snow 
¢an provic!e ins1ilar,,d·1·es_ting·loca_rians; like sn,;,w 

• c,;,ves. Mdrte"iis were more·iikelY tqw1ntii~e'into­
snow-cove1·e_d ope.ii- area!i thou· open .areas. with, 

• ·Dutsnow • 



movement patterns irtto sharp focus ,md quan­
tified iL Her work also sheds ligh\ on their 
territoriality.and energy demands_ Moreover, 
the findings can be applied to other aninials in 
the samefamilyas imirtens,.such as fishers, 
minks, and wolverines. 

Josh Chapman, a Forest Service vhldlife pro­
;gram leader for the Pacific NorthwestRegion, 
says Moriarty's wbrk is already changing the. 
way the forest. Ser,· ice is monitoring wildiife. 

"We have a ca:rnivoremonitoring protocol that 
is more than 20 years old. But rioW, as a result 
ofKafie's woi:k, we are using rtmre technologi­
cally advanced remote cameras, we're placing 
them in higher densities, and we're keeping 
those cameras in place Jong er to i11creaseour 
chaw::es of detecting.target carnivore species," 
he says. 

Moriarty's work in California, Oregon, and 
Washington has resulted id a better under­
standing oft.he disiribution of small and mid­
size carriivores-,eintludiitg foX:es, fishers, and 
bobcats-,---and has highlighted how much more 
intensive sun.-ey efforts need robe to accurate­
ly document their presence, Chapman adds. 

"The Forest Service.is using this advancement 
to increasu..£0je.ftc1evel survey sample densi­
ties-:-Moriart)''S- work has been essential in 
decisions aboutpoten ti al species listings;. from 
fishers and. martens to foxes. Ber marten work 
in the Sierras is also being used to inform si Jc 
vicuitural a1id fucls.redµctfon prescription:c in 
order to maintain treated stands as fi.mctional 
marten habitat," he says, 

Her findings are being applied in several 
natio11iil forests; TheSiuslaw National Forest 
used.Moriarty's marten movement data 
to inform restoration activities, including 
decreasing management in areas with marten 
activity. Lassen National Forest managers 

FORFURTHE-R READING 

• Martens selected home ranges with fewer openings and avoided stands witli reduced 
structural complexity. Marten populations would benefit from increased stand connec~ 
tivityv.1ithinhome rangesa,nd ata iandscape scale. 

• Focusingfuel reduction e'r:forts a [ lower elevations where inartens a.t¢.less common~. or 
increasing structuni 1 complexity within stands would benefit marten populatioris, • 

• Climate change and the decreased sliowpacks resu]tiitg from warmertemperatures like~ 
ly w i !I negatively affect marten movement and dispersal, and thus their survival. 

• Miniature GPS collars provide a new tool for lea.ming about the movements and h'abfr.at 
selection ofmattehs and fishers. They Willhepa.rticularly useful ih providing new infor0 

maiion in ligbl of federal and state petit\ons to, list these species in parts oftheir range. 

are Combining her dat,1 with laser mapping 
technology to further understand habitat 
characteristics and reduce treatment impacts: 

• And the Bureau ofLan-d Management and 
the Rogue RiversSiskiyciu National Forest 
u.sed the tethnofogical aspects of Moriarty's 
study to Understand how a similar species, the. 
fisher, moves in a landscape "checkerboard" 
of mixed federal and private ownership. 

The Lasseri National Fores1is incorporating 
Moriarty's data into the design of several for~ 
est projects. The forest managers are locating 
their thinning treatments in ,freas with less, 
manen activity. and for the first time, ihey 
.have den locations which they can protect in 
addition to the area surrounding them. They 
alsi:i are integrating. more structural complex­
ity into thekplans for the benefit of marten 
popu I ations. 

"We're trying to get an itlea ofthe martens' 
territories, especially those ofbreeding 
females, Katie's ongoing research is giving 

us more inforii.l<ttion every day," said.C: oye 
Buri:Jett, a wildlife biologist with the .Lassen 
National Forest, 

Burnett said it's rare to have such detailed 
information on forest carnivores because they 
are so .elusive. 

"Fbr spotted owls, we can go to a stand, hoot 
for the: owl, pul out a mouse. and then follow 
rile owl back to its nest. For forest carnivores, 
it's a lot more intertsivt:;" she said. ''But 
because Katie and her team p eiformed this 
work, we have some ofthe .only known. marten 
den sites in the Sjerra Nevadat 
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vwmlw fov thee ~tttne,." 
•-Gifford Pinch;;,; 
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