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Seasonal and Sexual Diflerences in American Marten Diet in
Northeastern Oregon

Abstract
Infornration on ihe dier ofthe American martcn (M4ie! anericano) is \ilal to understandmg habitat requirements ofpopulations
ofthis species. The frequenc,v of occurrcncc ofprcy items found in 101,1 scar sanples associated with 3l radiocollared Amcrican
martens in northeastem Oregon includcdr 62.77. vole sized prey, 28.27. squiffel-sized prey, 22..1% insech. 19.5% birds. 13.37.
plan! matcrial. and 2.,{7. lagomorphs. A signilicandy higher proportion of voles (Mnrr.o/ar spp.). southcm rcd backed voles
(Clethrio omJs gapp?ri), and chipmunks (?dfiidr spp.) were found in the summer diet comparcd wilh thc winler and a higher
proponion of nofthern flying squi|rels (Gldr.d,n_lJ rdrr.nrrr). unidentified squirrels, bushlr tailed woodrats (N.d.orrd .ir€r?d).
rnd mountain coitontails (Sj-lrilagus nutallii) \\ere found in the winrcr diet comparcd wirh summer. Insects and plant remains
represented a higherpfopofion ofthe diet in summer than rvinter Females preycd on a higher proponion of shrews (Sdr€-r spp.)
and chipnunks, while nales prefed on a higher propoItion of southern red-backed voles.

Introduction

The American martet (Martes aneric antt) ts con-
sidered to be a habitat specialist in the westem
U.S. (Buskirk and Powell 199,1, Raphael and Jones
1997), but studies of its fbod habits indicate rhat
martens are generalist predators, feeding on a
variety of small mammals, birds, insects. fish.
carion, and vegetation (Mafiin 1994). In theory.
a  senera l i s t  p redr to r  u  i l l ' u  i t ch  to  a l temut i r  e  p re l
species when preferred prey are not readily avail-
able and wil l select fbod items that result in en-
ergy rctums equal to or higher than the energy
expendcd capturing and consuming that tbod (Ben-
David et al. 1997).

Martin (1994) reviewed 22 studies repo ing
mlLrten diet. Voles were reported as important food
items across the range of the marten and were
doninant in half the diets: only 2 of Lhc studies
rcvicwed did not flnd voles to represent at least
l0c/,: ofthe diet. Seasonally abundant foods (e.g..
insects and fruit) were eaten when available in
Idaho (Koehler and Homockcr 1977). In Alaska,
voles and fruit were important food items during
the autumn but decUned in importance over the
winter (Buskirk and MacDonald 198.1). In Cali-
fornia, vole representation in the diet decreased
in late winter and spring diet. while ground squinel
and chipmunk representation in the dietincreased
in the summer (Zielinski c1 al. 1983). In south-
east Alaska. use of salmon and voles changed
seasonally (Ben-David et al. l997)
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Intersexual differences in malten diet have been
reported in relatively few studies. On Vancouver
Island in British Columbia, female martens con-
sumed more small mammal and small bird prey
than did males, but there was extensive dietary
overlap between the sexes (Nagorsen et al. 1989).
ln contrast, Thompson and Colgan (1990) found
no sexual differences in diet in Ontarro.

Marten food habits differ substantially in dif-
ferent geographic areas (Martin 199.1). Conse-
quently. research findings il one area may not be
applicable in other habitats or localities. The Na-
tional Forest Management Act of 1976 (USDA
1978) mandated that viable populations of all native
species be maintained on federal lands. On Na-
tional Forests, managers are required to provide
adequate habitat to sustain viable populations of
martens. Knowledge of marten diet is critical lbr
efTectively managing habitat for martens and their
prey. My objectives in this study were to deter-
mine the scasonal and sexual dillerences in diets
of martens in northeastem Oregon.

Methods

The study area encompassed about 400 km2 in
the Blue Mountains in northeastem Oregon. The
landscape was a mosaic of uneven-aged stands
in four forcst types (Johnson and Hall 1990): lodge
pole pine (Plaus contorta). subalpine fir (Abies
lasiocarpa), grandfir (Ables grandls). and Dou-
glas-f ir (P s e udo t s u ga nen.u lesll). Approximately



807, of the study area had been managed with
partial ove$tory removals, regeneration cuts, and
selection harvests. Topography consisted of mod-
erately steep mountains dissected by drxinages with
permanent water in the form of springs and sfteam s.
The elevation ranged trom 1320 to 1980 m.

Daytime mirrima in summer normally exceedcd
24'C, and winter low tempcraturcs were typically
below freezing with extremes of-15'C being com-
mon. Annud prcipitation avcmged 78 cm with about
609o falling as snow. At the highestclevations. snow
was present from late October through April each
yearwith marimum dcpths of 1.5 m. At the lowest
elevation, snow was present tiont Dccember until
March, with maximum depths of 0.5 nl.

I determincd diet frorn dircct observation of
martens with prey, tiom prey renrains, and from
scats collectcd at rest sites and dens fronr Janu-
ary 1994 unti l October 1997. Thirty one
radiocollared mallens (12 t'emales and l9 males)
were located on the ground visualll', an avcrage
ofonce per week in thc winter and twicc per*eek
in the summer. The marten or thc specific struc-
ture (e.9., tree, log. underglound site) lhat the
marten was using was locatecl. When a l]laften
was located. I attenrpted to see the animal and
record any lbraging information. The immediate
vicinity (r,ithin 30-m radius) r,as searched for
scats and pre)' remains. Many of the martcn lo
( Jl ion\ in the ! ', inrcr !\ ere rt \ubn i\ cirn rc:l site\,
which were revisited immediately after the snow
melted to search for scats and prey rcmains. Pre!
remains and scats were put in plastic bags and
labeled with the date. number of scats, age ofscat
(fresh or old), and identifying number of the maften.
Frcsh scats were determined to have been depos-
ited $,ithin a week based on adarkcolor and moist
condition: old scats had been deposited longer
than a week. Individual scats could net bc sepa
rated at somc dens and rest sitcs rvith latrines.
Rest siles used by more than one martcn were
labeled withboth marten numbers because I could
not be cefiain which had depositcd the scat; scilts
collected at these sites werc excluded in the com-
parisons between sexes. When old scats were
collected. thcy were classilied as "wintet" 'sum-

mer." or "unknown" based on their appearance
and whcn they were collected. Sun'ner scats were
those that I determined had been deposited be-
tween l8 April and l:l October; winter scats were
deposited between 15 Octobel and 17 April of
gach vear. These dates were selected because tem-

peratures were below freezing and snow stafied
lall ing by mid October; by mid'April, snow was
melting and temperatures were typically above
fieezing. Scats and prey renains were frozen until
they were analyzed.

Individual scats were placed in a nylon bag
with a watcrproof label, soaked for l0 12 hours
in a mild bleach and detergent solution, and dried.
Each scat sample was separated into three com-
ponentsi guard hairs; bones and teeth; and non-
diagnostic matcrial (mainly gray undedur). Feath-
ers, insects, plant remains, and other mitterials
were removed and identified if possible. Feath
ers usually did not sut-vive the digestive process
well enough to be identified to species, so leath-
ers in a scat $ere recorded as bird renains. Fruits
were identified to species by using a reference
collcction of berries collected in tbe study area.
Insects were identified to the lowest taxon pos-
sible; r,ery small fiagments of insects tbund in
scats with bird remains were considered second
ar1' prey from the bird and not counted.

Identification of small prey (e.g., Yoles) was
bascd on skull fragments, lowerjaws, and teeth.
After the bones were identilled, guard hairs werc
idcntifi ed using a compound microscope. Detecting
the presence oflargerprey often depended solely
on identification of guard hairs because of the
fiequent lack of diagnostic bones or teeth. It is
likely this method o\er estimated the larger prey
items because remains Jiom thc same individual
prey could be contained in more than one scat.
This overcstimation of larger prey items plus the
unknown bird species consumed made a calcula
tion of biomass inappropriate. Sources used lbr
identif ication included Stains (1958), Hofinan
and Pattie (1968), Glass (1973), Brunner and
Coman (1974). Moore et al. (1974). Zielinski
(19u6), Thompson et al. (1987), and Jones and
Manning ( 1992).

Frequertey o[ occurrent e lbr l l l  prel items u as
determined. For each prey species that occurred
in  >10 sca t  samples ,  a  ch i  square  ana lys is
(Snedecor and Cochran 1980) was used to com-
pare the liequency of occurrcnce between sexes
and between summ(]r and winter. A significance
level of 0.05 was used tbr these tests.

Results

Prey itcms reprcsenting 17 mammal species, birds,
tish, 6 species oftiuits, and insects were identified
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in 1014 scat samples (Table 1). By fiequency of
occunence! the majority (63olc) of the scat samples
contained vole sized prey (primarily M icrotu.\ spp.
and southem red-backed voles). and 286/c squir
rel-. ited pre1. Seren mrmmal \pecie\ \rere nol
equally represented in the scats in the summer
and winter. A significantly higher proportion of

Micnttus (X) = 167.20. I dt, P < 0.001), southcrn
red-backed voles (X: = 12.65, I df, P < 0.00l).
and chipmunks ()F = 24.09, I df, P < 0.001) wcre
found in the summer, whereas, a highcr propor-
tion of northem flying squirrels (.X' = 7.151, 1
df, P= 0.005), unidentified squirrels (X']= 21.536,
I dl P < 0.001), bushy-tailed woodrats QP =,1.776,

TA B L E 1 . Frequcnc]_ of occunence ( 7.) of prey items found in I 0 | 4 scar samples liom 3 I radioco llared Amcrican mrfens
during summer ( I 8 Apnl I ,l Oclober) and winter ( 1 5 Ociober- 1 7 Apn l) in northcaslem OregoD, I 991- I 99?.

Prey item Summer A l l y e a r

Mainmals
Vole (Mi( frt ll spp.)
Southem red backcd !ole lClcthrionon)"s gapperi)

Deer nouse (P.,"r?/1r'r.lls na iculutu\)
Lnknorn shrcw (S.)rl:.r spp.)
Unknown chipmunk (Tdni.r.! spp.)
Nofhern pocket gopher (Thonnnrys tulpaideil
Coasl nole (-t.dpdnrs .)i dr;" t
Bat (Mrolls spp.)

Toral !ole-sized pfe)

Unlnour squirrel
Northem flying squirel (CLaucotDs sahrinus\
Red squilTel (z,rt.,uirtus hud son icu s)
Bush,,-'tailed woodral (N"otonu. ine rcu )
Unlnc'wn grouDd squirrel (Spennophil \ \pp.)
Wcascl (rvhtul.r spp.)

Total squinel-sired prey

Snowshoc hare (Z€prlr drr€r.i.d,?rr)
Mountain cottonlail (St/ril dgus tl uttalli i l
Lrnknown laConrorph

Total h:res and rabbit\
Unknolr'n ccr!id
Comnon porcupinc (tr.rthi:on dorsdt tn)

Birds
Egg shel l

F ish

lnsects (otal)

Other insecrs

Plants (otal)

Big huckleberry (l'a.crr i un nt ent b xrna G un)
Crouse hucklebeny (ll r.orrdr.irm)
Curranl (Rirer- spp.)
Strawbeny (l rd sri i, sp.)
Rose (Rord sp.)
Raspbcny (R&6rr id.r€rr)
\\bod tibcrs. lichen. crass

Number of scat samplcs

5r-J.2
lr-).1
12.1
10..1

6.5
t . 9

83 . I
. l

2.6
2 . 9
1 .3

0.'7
18 .6
2.2

2.2

0.3

l5 . l
0.'7

3 1 . 3
21.9
1.2

l l . l

21.5
5..1
3 .9
8.,t
3.0
0.3
0.9
'7.8

301

9.6
19.,1
1 1 . 0
8 .1

2.0

0.2
,16.1
21.1
1 .2
3 .0

0.2
Lt)

39.1
1 . )
1 . 8

3.0
)..6

r5 .6
'7.6

3 .8
6.0

5 .2
0 .2

0 . 1
0 .2

2',7.1
21.6
t2.1
7 .8
1 .1
2.1
2.6
0 .2
{ ) . 1

62.1
1',7.3
4 .3
3 .3
2.5
t J . l
0 .8

28.2
1.,1
0.9
0 . I
2.1
2.O
0.2

19.5
0.2

o.2

22.1
15 .6
3 .9
7 .8

r3.3
2 .6
1. ' l
1 . 9

0.5
0.3
+.6

i0l, l

19 .8

;l.i)

5 0 1

Bul11 8 8



I df, P = 0.029). and mountain cottontails (X/ =
5.577, I df, P = 0.018) were found in the winter
(Table l).

Seventy-four percent of the scat samplcs could
be attdbuted to cither male or female martens.
Significant differences occurred between males
and lemales in the occurrence of shrews ()l =
7.48. I dt P = 0.006), chipmunks (Xr = 4.57, 1
df, P = 0.033). and southcrn red-backed voles QC
= 10.185. I df, P < 0.001) in scats. Females preyed
on a higher propo ion of shrews and chipmunks
than males, whereas males took a higher propor-
tion ofsouthem red-backed voles. Birds comprised
19.5olc of the prey items in the scats. though spe-
cies could not be determined from scat remains
(Table 1). Eggs shells were tbund in some scats
suggesting that nests were raided. No significant
differences werc detected in the occurrenca of bilds
in scats by sex or by season.

Remains of insects wele found in 22Ea ol the
scats: the majority were bald faced hornets or

yellowjackets (refcrred to as wasps collectively).
Signiticant dilferences were found in the occur-
rence of insects between summer and winter QG
= 21.'71, P < 0.001). Though most of the wasp
remains were in scats in the summer, some were
fbund in October, November. and February; mar-
tens were obserued excavating yellou,jacket nests
in October and November

Overall. 137o of marten scats contained plant
material. Fruit from big hucklebeny, grouse huck-
Iebery, and currant comprised most of the plant
material in scats, although grass,lichen, and wood
fibers occurred year round in small amounts. Sig-
nificant differences in t'requency oflruits occured
between seasons (.f = 67.99, P < 0.001). As one
would expect, the majority of plant matcrial in
the form of fruit was available in the summer.

Prey remains of 8 mammalian and 13 avian
species were found at dens and rest sites (Table
2) and were biased toward larger prey items and
birds. because they were not entirely consumed.

TABI-E 2. Spccics and number of prey femain\ found at American marlcn rest sires and dens during summer ( | 8 April 1,1
Ocrobea and winlcr ( l5 Oclober 17 April) in northeastern Oregon, 1993- 1997. Ilcms are lisred in order ofimponance
within each brord taxonomic group.

Sunlner

Red squinel (7i?,'?iz,r.n,i\ \ hul'ati cun
Sno$,shoe hare (a.1)er r'r.,i{.,nu.r)
Northen 1l)ing squirel (Glducont)s'ubtinu\'t

Unknown chipmunk (?drrr.r.' spp.)
Ntountain cotlontail (S\'1t i Iu g u vtutte ll i ij
Lrnkno" n hgonnnph

Columbi n gfound squintel \StemophiI ' elunbianus)
Birds

Ruilcd grousc (trr.J.\d r/rrb.1/rr)
Comnron ralen ( (',^,r ! .r,..,:r )
Unknown $oodpecker (/ri.di&.! spp.)
Pilcalcd sc'odpecker (rD oct)t)us pi I eat ut)
Amefl can robln (7ur../u"r nt igt dtL)t iu s)
Northern fl icker ((ilal?r.rrr.rtrr)

S$ ainson's thrush (C.r / rot  ut  u stu I  at l ts  l
l-rnknox'n warbler or goldcn cro\!ned kirslel (R. gulus satrapal
Unknown sprrrc\l
Flammulated owl (Orris lTdrrn.r/,s)

Bfo\n creeper (acr./rrr dndrn.ru)
Drrk eled junco (./'/r.d lJllralir)

lnscc(s
Ycllo$ircket (l,i,.yr1d spp.)
Ycllo$lacket or bald f-aced horner (rolr. rrfe.Wln sp.)

3
I

2
1
l
2.
I

I

l 2
3
2

l

5
I
I
I

I
I
I
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Identification of thc bird species is the primary
value ofthc prey remains. The most abundant bird
specics were grouse and commorr ravens. while
5 of the l3 species were cavity nesters. Prev re
mains of ravens were lbund only in the winter
and only at rcst sites of males. Evidencc at rest
sites based on tracks, feathers, and whitewash
suggested that mafiens killed the ravens at their
roost trees. Cavity-nesting birds were likely cap
tured ln nest or roost cavities.

Discussion

The diversity ofprey taken by mafiens in this study
suggests that this species is functioning as a gcn-
eral ist predator. The shift from trking mostly vole-
sized prcy in the summer. to taking larger prey
(squirrels, woodrats. and lagomoryhs) in the wintet
may be influcnced by the availability and vulner-
ability ofprey, as well as energy constraints. Some
mammals hibernate. and others remain under the
snow, where they are inaccessible to martens ex-
cept in subnivean spaces. Red squifiels and snow-
shoe hares are often on the snow sufaca. whereas
voles ralely are. Taking larger prey items in thc
winler may be more energy efficient, depending
on the selrrch andcapture cftbrt involved. Zielinski
(In prcss) suggested that martens increased their
lbraging efficicncy by hunting and eating larger
prey in the winter than in the summer A reduc-
lion in their activity in the wintcr, presumably a
result of taking larger prey less fi'equently, could
also be an adaptation to cold stress. Lachowski
( 1997) also reportcd that snowshoe hares and red
squirrels were more frequently consumed in winter
(356/c) than in surnmer (l7clr,) in Mainc.

The findings of this study showed similar trends
to those reported clsewhere in the interior Nofth-
west. Ne$'by ( l95l ) tbund that 45olr ofthe food
rtems in marten scats were mammals, .137o were
insects. TTr were plantrenains. and 47. were birds
inWashington: use ofinsects lutd plants was highcr
in summer. rl,'hereas use of mamrnals and birds
was higher in winter. In Montana, mammals were
found in 93% of the scats. fruits in 297r. insects
in 19dlr, and birds in 127r (Weckwenh and Hawley
1962). Representation in the diet varied by sea-
son with the highest use of birds and insects iD
spring and summer, highest use of fruit during
summer and fall. and highest use of mammals in
winter (Weck\\,efih and Hawlcy 1962). In Idaho.
99cl, of the scats contained man.rmals. l2%truits.
9% insects, and 57c birds (Koehler and Homockcr
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1977): use of insccts, birds. and plants was high
est in sunrmet whereas use ofmamlnals was high-
est in winter. Compared with the above studies,
the prcsent study typically reported similar use
of mammals, highcr use of birds. and higher use
of insects. Use ofplants in the present study was
similar to use reported by Koehler and Homocker
( 1977). higher than Newby ( 1951). and lower than
Weckwerth and Hawlcy ( 1962). Quantification of
prey abundance would be rcquircd to determine if
difterences in use ofprcy among these studies was
a function of selection or availability.

Of the literature feviewed by Mafiin (1994),
thc present study reported the highest use oI in-
sects except lbrNewby (1951). Yellowjackets are
consumed primarily in thc western United States
where these insects ffe abundant in fbrests. Bald-
faced hornets typically have aerial nests, and
ycllonjackets have both aerial nests and nests in
woody debris on or in the ground (Borror and
Dclong 1971). In this study. both types of ncsts
wcre readily accessible to martens by mid-sum-
nlcl but only yellowjacket ground nests wcre
availablc in winterunder snow bccause aerial nests
were destroycd by inclernent weathcr in the fall.

This study identitied the impoflance of vole
sized and squirel-sized mammalian prey. insects,
plants, and birds to theAnedcan marten in nonh
eastem Oregon. The diversity ofpley and the sea
sonaLl differences in representation of the food items
portrays the opportunistic nature of this speoies.
Consideration ofthese prey species and their habitat
requ i re r rcnr '  i .  e .sent i r l  in  e f fec l i \  e l )  man lg ing
habitat for marlens.
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