
Food Habits ol Arborimus albipes, the White-footed Vole'
in Oregon'

Abslract

Stomach contcnts and fecal pllets were collected lrom 21 snaFtraplxd ir:'d,ividlals of Arborimss
albiPes, the white'footed vole. Animals were rrapped on the ground surface within a few kilometers
ol tl'. breeo" Coast. Habitat was the Riparian Alder/Small Stream, Alnut rzbta/Rubu :fectabilis
rred alderTsalmon berrvr  union.  F ' f rv+Euen perccnr of  rhe votes diet  camc from four hardwood
rrEe sDr( ie( .  prcduminantty Alnt t ,  n | ra l r ,d.  Saf ix  ht i tndn (red wi l lowl .  1 i  percenr f rom cight
shrub-sxcic:, marnly Berh'erir ncrrnta l long-leaved Oregon grap) and Rrbl.s Pmtiflor/ls (thimble

berrvr.'2J oereent from 15 forbx, pr\marlly Trilolitn re|eu (alhite clover) and Senecio syltaticts
( *o;d sri;drel), and smalt amounts from pteridophytes aod grasses. The spatial niche of this vole
extends at least from the ground surface inio thc ire'e canopy. The dia consists cntirely of leaves;
no cvidence was {ound of thc use of seeds, fruits, Iungi, or aoimal mattet- Thercforc, the white
footed vole is one of the smallest mammalian browsers known.
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lntroduction

Nothing has been previously known about the food habits of white-foored voles. Our

objectives, thelefore, were to identify ingested plant spc<ies and to estimate theii Per-
centage composition of the voles' diet. The q'hite-footed vole, considered to bc one

of the rarest microtine rodents north of Mexico, occurs io western Oregon and norrh-

western California ( Maser aod Johoson 1967. Johnson and Maser 1982).

Methods and Malerials

Stomach contents and fecal pellets were taken from the coloo of 21 snap-traPped white-

footed voles caught between 1971 afi 1973. The stomach cont€nts and fecal pellets

were preserved in 70 percent ethanol in glass vials. Trapping sites extended fiom

Bandon, Coos County, to Cascade Head, Tillamook County, approximately 220 km

1A contribution of thc Oregon Coast Ecological Survey, Puget SoLrncl Museum ol Natural Historv,
University oI Pugct Sound, Tacoma, lfashingron 98,'i 16.
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Figu.e 1. Couecring locations of Arbar;7ra! albi'er represented in samples.

along the Oregon Coast (41'N 124"W to 45'N 124'\f) within a few kilometers of
the ocear (Fig. 1). Elevations ranged from near sea level to J00 m. Habitat was the
Riparian Alder/Small Stream (Maser and Franklin 1974), Alnu rubra/Rubut spec-
tabilir (rcd alder/salmon berry) umon.

The voles wele caught in February, March, June, July, August, and November. Six
random extracts (a total of 16) were removed from the vials for each month of collec-
tion. Flom each of these, approximately 1 mmJ of stomach or fecal contents was spread
on a 25 x 75 mm glass slide, mixed with six drops of glycerol and six drops of chloral
hydrate solution, teased, and covered with a" 2O x 42 mm glass coverslip. The smear
was examined rnicroscopically at x 100 through a wide-field ocular that provided a
2 mm field diameter. Five sweeps of observation wele made across a smeat with two
stops per ss'eep, for 10 fields per slide. Fragments of iogesred material to be identified
had to measute at least 0.1 mm in at least one dimension; smaller particles were ignoled.
Identification of vascular plant species follon'ed a reference collectioo of black and
whice photographs of adaxial and abaxial leaf epidetmis for more than 50 species
likely to be encountered.

Fragment counts were enlered on one tally sheet per slide. A sample was defined as
char part of rhe 1 mmt pellet or stomach cooteors appealing in 10 fields examioed,
or one complete tally sheet. The counts were then tabulated, added, and converted
directly inro percentage of intake by species. Assumptions about digestive equivalence
of leaf epidermis among plaflt species have beeo previously challenged (Voth and
Black 1973), but since moisture conrenr dara were not available for several species

eocouotered, each percentdlae n'as allo*,ed ro stand as expressed.
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Results

Plants identified as intake are giveo in Table 1. Fragment counts and percentage of
fragments for each vascular plant species are showo in Table 2. Thiry plants from 23
families were identified to species in the sample; the species included 2 pcridophytes,
6 trees (2 conifers aod 4 hatdwoods), 8 shmbs, and 14 forbs. One unidenti{ied grass
and 1 unidentified forb ( Liliaceae) were also included.

TAllLD 1. \-ascula! plani species found in ihe diet of ,'l.borimus rllit€s.

r{abitat

Se.rni-a,tualic
Aqu,r.lic Riparian

EqDiselaceae Uqulselurn tclmniai:r
Polyurdirceae Pleridnrm nquilinnm
t'inaceae TsuBa hetcrophylla

Pseudotsuer  merz lcs i i
(; ramineae Unidentirieal
Araceae Lyii(nitum amerlf anun
T,iliaceae l,illium or unidentiiied
Salicaceae Satlx lasirndrn
tleiullceao ,|.hn8 mDre
Urticace:!e Udica dioicr
Po ulacaooac vontb slhlrica,
Caryophyllaceae -{rcm,rta mrcrollylla
Rerberidacere n€rb€ris aqriioltum

BcrD€ l is  n€rvosn
Saxi(rrgnoe:ie OhrysolDlenirm gleclomncloli ttl
f aos,Lcero l'ragali:! resen

Iiuli[s prrrlllorui
Prunus cmrrghala
Holoiuscus iuscokrr

Lesminosre Trliol|llm rcDens
Loltrs crassift,lirs

Aceraceae lccr (ir(illltum

\riolac€ac l'ldfl slabelln
llmbelliterae Oournlhe sarmentosa
Ericrce^c (lrulthcrtr sh:rllon

Vlccinium oratum
Y:rcclnirm parvilollum

Hydrophyllaceae Ncmophilr paryillora

Scrophulariaceae DiSilalii purlurea

Ca,Driioliaceau Llnnaer borealls
Srmlru.lts cernl€a

ComDosita.' Senecio sylvalleus

lveslern brrke fcrn

Yellow skunk cabliage

lvestern spring beauiy
Long-l€:rvrd sanatwort

T,ong-lcaved Or.son Arape
Wesie!n golden saxifrage
Wesiern r-@d slraFber.y

Smooih voodland violel

Sah l

Small flowerednemophila

Amer ican iw inUo1 ler

* /H i l chcock  10  55

$7e think 99 percent of all countable fragments (by our definition) were identified
and tallied. The remaining "unidentified" species aie not shown in a separate category
and have been disregarded.

The 18 most abundant species in the diet, includiog everything that represeots at
least 1 percent intake, are given in Table 3. Neady 41 percent of the diet was supplied
by one species of hardwood tree, red alder, rhe dominaAr tree io rhe habitat. About
50 percent of the diet was supplied by red alder and red willow (Salix laiandra).
Hardwood tlees accouoted for more than 57 percent of the voles' diet, whereas fotbs
accounted for more than 23 percent and shrubs for more thao 15 perceot of the diet.
The 18 species most abuodant in the diet supplied abour 95 percenr of the iotake. The

Fcxrd Habits ol Arbotitnu.r albipet h OtegL>n



T-A.lILlI 2. \:ascular planl species composition oi the diet ol Arborimus albiDe6. Systemauc accordins
10 H i ichcock  e t  *  (1955) .

Count & percent oi roial
Mar. Jun.

No. % No. %
Nov. Total

No. % No. %Nn io
Jul.

*o io No.  %

1. Dquisclum tehrt{ia I 1
2. l'leridnrm aquilinum

.onirers, soli.woods
l. Tsugn holeroDhylli I
L PsotrdolstrFa !r€nzicsn
dnlhoDbyies, lurdwoods

;. SrUx hsllndrtr 11
6.  - t lnus  rubra  28  ?5  16
i. Plunus cmrrFlnnh 19 1?
E. Snmlr cus ecrulea :l 3

9. Berlrerts aquiiollum 5
10.  Borb€r iB  nerYosr  116 :12
11. nD[Ds Frriflorus ] 1 3
12. Hol0lis(us illscolor I
1il. ,{cer (ircinattrm

11. G:rullherh shallon
15. Yrccinlum ovatum ;
16. Vatcirtum parrilolinm 1 1

17. Unidentitied 1

1iJ. Lrsitfiittrm amerle|num l
1!. Ir lrr alloica 1
20.  Io  l i |  s ib i r i c : r
21 .  - { rcmda macroDhy l la
22-  ( lh r l sos t lcn lum

sleenomaelollum
2r r .  Fms{ r ia  Ycs( r  2  2  6
24. Trilolitrm r€pcns 10 r 5
2i. Lotus crrssilolltrs ii jl

26 .  I r io lN  A lnDe l l {
2? .  Ocn ln lhe  s r rmon lose
;lS, \omolillh Drrvlfloll 1 I
2 ! .  D ig l la l i s  tn ryurer  5
i l0 .  L lnnre !  r ,o .€B l is  22
:11-  So cdo sy ly t t i (us  5  1  6
;i 2, frnidcntified 2 2

TOTAT, FIIA.(]XIENT
cot rNT 712 95

TOTAL ] 'ERCI 'NT 101

z2 2S 22 14 1
54 1.r  64 42 75

9 6
5 2 1 1

1 6
z 1 $
1 1

5 4

7 5

1 2 ttl

1  0 . 1
7 2  1 . 7

1,4 2.0
1  0 . 1

1

L2
t 7

1 0

I 66 9.5
65 283 40.9

zE 4.1
10 19 2.8

5
1 6  1 7

3
1

5 0.?

14 20 2.9
5 9 1.il

1 0.1
5 0.?
5 0.7
E  1 . 2

1  0 , 1

1 0,1
7 1.0
1  0 . 1
2  0 . 8

3  0 . 4
1 3  1 . 9
40 5.8

3 8 1 . 2
1 0.1

16 2.3
I  0 . 1

1 ? 1 . 0

2 37 5.4
2 0.3

s92
1 0 1  9  9 . ?

2 2

3 2
5

2 3
1

6

l
2 7

1 1  3
I t

1 6  1 1

l l l

1 1
1,2 1,0 9 6 2

2Z

152

l i 9 !  haFhents  
=  t9 .z /samplc  -  1 . ! r2 l i ie ta l

:l ii (, fir'lds

remaining 14 species comprised less than 1 percent each and a total of only 4 percent
of the iotake.

The percentage composition oI the voles'diet by life forms of the planrs, rhiough
as much of the calendar year as could be represented, is shown in Figure 2.

Evidence indicates that this small herbivore occupies a spatial niche exteoding
from ground level into the ree canopy, and thar its diet coosists entirely of leaves
from vascular plants. A leaf lamina is chewed into fragments, seldom larger than 0.3
mm io the longest dimension. No seeds, fruits, fungi, or animal parts were found as
dietary intake. Some undigested hair shafts and louse instar exoskeletons from groom-

1 0 t1 0 2100
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TABLE :1, Rank order oi vascular plani species coniributing l De.cenl or more ot th€ diei ol Ar.
Dortmu! albipes,

ItcrDeriE nervosa
Trtloti m r€pcns
Sanecio stlralictrB
Plllnns omargltralll

Irubus parrlnorus
SnmDtreus cerulc1,
Oenanthe iarmentos.r
Tsuga heterophyur

Pleriillnm squilinum
HolodiscuB discolor
l-acclnlum prlYltollnm
Lolui crassilotirn
IrISc| dloieo
DiBihrlis purptrrea

.10.0
9.5
7.5
t .6
5 . 4
.1.1
3 . J
2 . '
2 . E
2 . 3
2 , 0
1.C
1 . 7
1 _ 3
1 . 2
L . 2
1.0
1.0

95_8

1 0 0

9 0

a o
7 0

O U

" 5 0

4 0

1 0

F J A S O N D
FiSure 2. Percedtage compodition of the diet of Arborimt: albipes through an adnual cycle.

* = PteridoDhvte** : Sofrwood* * * _ G r a s s

ing were found, howevet, as were moss gametophytes and pollen graios. The white-
footed vole is therefore a browser.

Discussion

Vegetatioo on the maritime side of the Oregon Coast Range Mountains has been char-
actetized as depauperate in species (Peck 1961, p. 11). Trees dominate, yet few tree
species occur. Away from streams and sand du[es of the immediare coasr, the climax
conifer forest dominants ̂ rc Tr gd heteropbylla (western hemlock ) and, somerimes

n
MM

io 65

i r  r l
H andwoo d

Food Habits of Arbotituu albi.pet in Oregon



considered subdominant, Pserdohuga uetziesii (Doaglas-fir ). Maritime rain forest
precipirarion () 175 cm,lyear ) and the dissection of the landform ensure the devel-
opment of stream habitats. Hardwoods have long dominated streamsides; first is red
alder. Loggiog of the commercially valuable softwoods has increased hardwood secondary
succession, aod much land formetly in conifer fotest is now covered by red alder. Long
history of edge effect has fostered niche proliferation for small mammals in the
streamside habitats, despite rhe pauciry of plant species.

Maser aod Franklio (1974, p. 29) identified eight habitat types in typical maritime
Coast Ranges; the white-footed vole is restricted to type 1-Riparian Alder,/Small
Stream. Dominant plants of rhis habitat include the hardwood :uees Alnu rubra and
Salix lasiandta; the shrubs Rtbas spectabilis, Rubu paniJloru (thimble berry),
and Acer citcinatun (vine maple); and the forbs Llrtica dioica (Northwest netle),
OxaL oregana (Oregon oxalis), and Linned bor,eal ( American twinflower). All have
a much Iarger distribution than the vole.

Maser and Johnson (1967) reviewed the known information about the white-
footed vole. Johnson (1973) characterized the genus Atborinus (tree voles ) as scan-
sorial, arboreal, and the genus Phenacomys (heather voles ) as cursorial, terrestrial.
The tree-climbing ability of the white-footed vole appears to be substantiated by our
finding its dependeoce to be on alder and willow during vernal and pre-abscission
seasons. That it can be seen and trapped at ground level, and that it ingests low forbs
and grasses, indicate, howwer, thar ir cetainly is not restricted to the tree canopy.

On logged or burned land, a n'hite-footed vole may be found several hundred meters
from a streamside (Maser and Hooveo 1969). It also can be found far from water io
less disurbed situations (late E. Hooven and M. Lais, pe$. comm.). Our results indicate
that it depends oo riparian or foresr mrhel than on aquatic or semi-aquatic ve1;eration.

7e therefore have found that the habits of Arhorimur albipes may closely parallel
rhose of Arborintus loxgicaadu (red ttee vole). The two voles have a very similar
distributiori. The spatial oiche of A. longicaudu extends from ground level into the
conifer canopy (ITalker 1964, p. 842); the niche of ,4. albipes exrerd.s from ground
level into the hardr-ood canopy. Both voles are obligate browsers. This similarity pro-
vides significanr support for the demonstiated close relatiorship of the white-footed
vole and the red tree vole (Johnson and Maser 1982).

Red tree voles and white-footed voles may be among the smallest browsing arboreal
mammals known, close to the minimum size for mammalian herbivores_ The wer climate
and moderate temperature exrremes that contribute to a long growing season and little
winterkill, along with limited competition for browse by other mammals in the tree
caoopy, obviously influence the occurrence of these voles along the coast of Oregon
and north$'esaern California.
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