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Small Mammals in OakWoodlands in the Puget Trough, Washington

Abstract
We surveyed lhe 22 largcst sitcs dominaled b] Oregon white oaks on the Fofi Le\\'is Military Resen ation. Washingbn. to deref-
mine small-mammal community sruclurc and population abundances. Study areas {'ere in the Puget Trough physiographic
province and westcm hcmlock !egetation zone. Most oak communities rlere ecotonal belwccn prairie and Douglas-fif fbrest.
Small mammals wcrc sampled at each site using paired lines of live traps for four nighls, July and Augusr 1999. In ordef of
decreasjng abundance. the deer lnouse. vagrant shrew. Trolvbridge s shre\\', and crecping vole were the nost abundant and lvide-
spread spccics. Thc dusky shrew and $e southem red-backed vole were infrequently capturcdin oakecolones but wefe abundani
in nearby sccond growth Douglas lir lbr€st. The relative influences of prairie versus Douglas ijr fores! on oak ecotones deter-
mined understory plan! composition and occurrences ofsmall mamm: species. The combi nation of abundant v agrant sbrews and
few dusky shrews in oak ecotones suggestthat roil lbod webs and organic matter accumulation differedbetween oakccolones and
Douglas-fir fbrest.

lntroduction

One of the greatest concentrations of Orcgon white
oak (Quercus gertj^and) within westem Wash-
ington is found on the 34,,100-ha Foft Lewis Mili-
tary RcseNation near Tacoma. There, oaks are
usually ecotonal between prairic and Douglas-fir
(Pseudotsugo menzlesii) forest or between pmi-
des and wetlands (Stein 1990; Ryan and Carey
l995a,b; Thysell and Carey 2001). The abil ity of
Oregon white oak to c(tonize both dry and sea
sonally wet sites results in a variety of oak com-
munities. Where oaks border wet sites, they oc-
cur with Oregon ash (Fraxitrus latifolia), bigleaf
maple (Acer macrophyllum), and Douglas-fir.
Where oaks are ecotonal with coniferous tbrest,
quick-grcwing Douglas-tir develop under oaks and
eventually exclude them (Stein 1990). Oak stands
that extend into prairie develop a sllvanna-like struc
ture and have few competing tree specles.

Historical evidence suggests indigenous people
maintained PugetTrough prairies and oak wood-
lands by buming (Nonon 1979. Kruckeberg 1991.
Agee 1996). Burning ceased with settlement of
the Puget Trough by irnmigrants from the east-
cm Un i ted  Sta te . .  S ince  then.  u rban izar ion .  agr i
culture, and natural succassion have destroyed
many oak woodlands, Douglas-fir forests have
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replaced oaks in ecotones, and the extent ofoaks
has been much reduced (Leighton 1918, Franklin
and Dymess l9ll8. Kruckeberg l99l,Agee 1996).
Today. even where conifer encroachment has not
significantly reduced the extent ofoak ecotones,
weedy exotics, especially Scot's broom (Cltisir,s
;cv2arlris) and sod-lbrming perennial grasses (c.g.,
Agrostis capillaris), are a widespread problem
(Toney et al. 1998, Ussery and Krannitz 1998).

Ongoing urbanization, fire exclusion, and in
var ion  b1  ero t ic  spec ie .  th rea ten  the  remain ing
or l  und pra i r ie  b io t i c  communi t ie '  in  we. te rn
Washington (Ryan and Carey 1995b. Thomas and
Carey 1996). The expectation of additional loss
of the oak-prairie-wetland mosaic (Thysell and
Carey 2001) suggests at least two mammals are
at fisk: the western gray squirel (SclLrirs grl.reas)
listcd by the State of Washington as Threatened
and a Federal Species of Concem (Ryan and Carey
1995a, Bayrakqi et al. 2001) and the westem pocket

Eopher (Thomom):s nra:ana), a Federal Species
of Concem (Ryan and Carey 19950, Steinberg
1999). Concem about loss of biodiversity in the
Puget Trough has prompted scientists and land
managers to seek more infbrmation on all flora
and fauna found in oak ecotones (Ryat and Carey
19950). To date, there is little infbrmatior on the
disribution and abundance of cryptozoic small
mammals (mice, voles. shrews) in oak-dominated
communities in the Pacific Northwest.



The roles small marnmals play in oak eco-
systems include dissemination of spores of
ectomycorhizal fungi to the roots of oaks; con-
\umpt ion  o f  in \  enebra le . .  seed. .  Jnd  vegeta l ion :
girdling and consumption of the cambium layer
of young oaks and encroaching conifers
(Kruckeberg 1991): chewing on twigs and branches
containing galls (Stein 1990); removal, consump-
tion, and burying acoms (Ashby 1967. Woltr 1996)
and other seeds (McPherson 1997); and aerating
and enriching the soil seed-bed by burrowing and
defecating in the leaf litter below oaks (Stein

1990:65,1). Within the broader )andscape, small
mammals resident in oak ecotones also scrve as
prey lbr raptors, reptiles, and carnivores.

Here we rcpoltthe results ofa sur"ey of small
mammal communities in oak ecotones on Fort
Lewis .  Our  ob jec t i r  e \  \  c re :  { I l  de termine  mam-
mal rpecie' uhundancei Jnd cofiununit) \ lmcture
in oak-dominated biotic communities: (2) relate
mammal abundances to the relative abundancas
of oak and Douglas-fir in the overstory, and to
the cover ofunderstory shrubs, grasses. and Scot s
broom in the understory; (3) compare mammal
abundances among oak ecotones with different
landscape contexts (i.e., prairie, wetland. conit-
erous forest): and (4) compare mammal commu-
nities in oak ecotones to those in second-growth
Douglas-fir fbrests.

Methods

Study Area

Fort Lewis lies south of Tacoma, Washington in
the PugetTrough physiogmphic province and the
westem hemlock vegetation zone (Franklin and
Dymess 1988). Topographic relief is gentle and
elevation is generally below 160m (Pringle 1990).
Proximity ofthe Pacific Ocean and Puget Sound
creates a maritime climate with mild average an-
nual temperatures (l2oC). Seasons are distinct with
most precipitation falling as rain between Octo-
ber and May and summe$ are mild and relatively
dry (Pringle 1990). Soils are derived from gla-
cial till and glacial outwash (Pringle 1990). Sec
ond-growth Douglas-fir forest is the most wide-
spread community type and provides rhe context
in which more restdcted communities, such as
prairie, riparian. wetland, and oak types exist
(Franklin and Dymess 1988).

Study Design and Habitat Analysis

We selected 22 sites from 573 sites occupied by
Oregon white oaks on Fo Lewis (sec Ryan and
Carey 1995b or BayrakEi et al. 2001 fbr maps).
Selected sites were either the largest arcas occu-
pied more or less continuously by oaks (8-44 ha)
or were )4.8 ha with a sufficient density of oaks
to have been inhabited by the oak-dependent
western gray squirel in the recentpast (Ryan and
Carey 1995&). Because most oak-dominated sites
were ecotonal, we determined the landscape con-
text of each site with Fort Lewis Geographic In
formation System maps and databases and con-
l i rmed lhese b f  i te  v is i t . .  Dur ing  the  r i s i l .  ue
assigned each site to one of four types: (1) oak-
savanna, dominated by oak canopies with grassy
understories; (2) oak-shrub. dominated by oak
canopies with understories of various shrubs,
commonly snowberry (.Symphoricarpos ttlbus);
(3) oak-conifer, significant representation of oak
and Douglas-fir in the canopy with understones
of forest shrubs (e.g ., salal, Gaubheria shallon):
and (,1) mixed deciduous, oak canopy with addi-
tional deciduous species, typically Oregon ash or
bigleaf maple.

At each site we placed two transects '+0 m
apart. pamllel to the long axis of the oak-domi
nated biotic community; we adjusted transect
orientation to lit within the area generally occu-
pied by oaks. Each transect had 15 stations spaced
at 20-m inteNals and were used both as small
mammal trapJines and as plot centers fbr habitat
assessment. On lO-m-radius plots centered at ev-
ery third station, we estimated the percent covels
ofoak and Douglas-fir in the overstory and grass,
shmbs, and Scot's broom cover in the understory
to the nearest lclc. We sampled 10 plots per site,
for a total of 220 plots.

lvlammal Sarnpling

We placed two Sheman live traps, one large (7.6
cm x 8.9 cm x 22.9 cm) and one smal) (5.1 cm x
6.,+ cm x 16.5 cm), at each station along the
transects, for a total of 60 traps/site (use of trade
and firm names is for information only and does
not imply endo$ement by the U.S. Deparlment
o lAgr icu l tu re t .  The use o [  luo  l raps  a t  a  s ta l ion
decreases trap interference among species and
increases trap availability in the event oftlap dis-
turbance (Calhoun and Casby 1958). We used
peanut butter. whole oats. and molNLsses as bait to
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improve rlap efficiency (Stickel 19,18a) and added
carrots for moisture to incrcase animll sur.r'ival.
Bail wll.s not expected to alter unduly the nolmal
patterns ot movcnrent by the small mammals
(Stickel 19,18a). Polyester batting was placed in
each trap for bedding nraterial. Sites were con-
tinuously trapped 1br four consecutive days dur-
ing July and August 1999 (240 trap nighrs/sire);
traps wcrechecked fbranimals each moming. Shon
duratiol] trapping sessions reduced the likelihood
of immigration tion populations outside the study
area (Myllymaki et al. 197 i ). Our procedure was
based on the design ofthe NorthAmerican Srnall
Mrrrunrl Cen.u.. hut u irh r 25, , inl.rel.e in surn
pling effon (Calhoun and Casby 1958). We re
corded species, sex, age, weight, and reprocluc-
tive status for each animal and noted all spmng
traps. Prior to release, rodents were marked with
a uniquely numbered Monel eaftag (National Band
and Tag Company)i virtually all insectivores died
during live trapping and were returned to ourlabo-
ru toq  fo r  po . t -mof lem eramina l ion .

Statlstical Analyses

Wc report total captures (includes recaptures) and
the total number ofindividuals captured tbr each
small mammal species. We used numbers of in-
dividuals captured per unit elIorl (ICPUE) as es-
timates ofspecies abundances: effoft was corrected
for closed traps (Nelson and Clarke 1973) and
standardized as l00 trap nights. We explored re-
lationships between habitat elements and abun-
dances of mammal species with Spearman's rank
colrelations. Kruskal-Wallis H tests were used to
compare mammal abundance among fbur oak
community types and among three landscape
contexts (prairie. forest, or prairie + fbrest; for
all corrparisons, N=22). Kruskal-Wallis H tests
were used to compare vegetative covers arnong
oak community types and Mann-Whitney U tests
werc used to determine which types differed from
one another We prepared a cover type map of
each s i l c . rnd  p lo l ted  mammi l l c r f tu res  a l  \ l J t ion \
as an aid to interpreting rcsults. Direct compari-
son of small mammal abundances bcLween oar
and Douglas-fir communities was not possible
because (l) the communities were sampled in
different years and there is substantial annual
variation in population densities of snall mam-
mals, (2) probabilities of capture may varl be-
tween dil lerent environmenls and within and
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among years. and (3) our sarnpling differcd in
intensity and totuleffon (Hrlnsson 1975.). ButCarey
and Johnson (1995) demonsrrated how small
I]rammal community structure. defincd as octave-
scale relative abundances based on ICpUE. was
a measure ofbiotic integrity that is robust in space
and time in conifer forests across the Pacific North-
west: their results were suppofied by subsequent
studies in conifer lorests (e.g., Wilson and Carey
2000. Caley and Harrirgton 2001. Carey and
Wilson 200l). Thus. we compared the structure
of small mtrmmal comrnunities found in oak com-
munities to those found in thinned and unthinned
60-70-year-old second-growth Douglas-lir foresrs
on Fort Lewis by Wilson and Carey (2000). We
calculated thc relative abundance ofeach species
as its ICPUE as a percentage of rhe total ICPUE
for the community. We then ranked relative abun
dances ( f-6) on a log scale (2. 1, 8, 16, 32, 61;
Preston 198l, Carey and Johnson 1995) to indi-
cate the relatiye imponance ofeach species within
the oak and Douglas-fir forest communities. How-
evet we have only one yearofdata from oak com-
munities and we have not demonstrated that oak
rnammr l  communi t je \  l l re  a \  r lab le  in , t ruc tu re
as conifer-nammal communities.

Results

We caught ,1,15 individual mammals of l2 spe-
cies (Table 1). The deer mouse (Perrlmy.rcrs
mqni. ulatus) and \ agran t shrew (So rcr lag rar.r)
were the most abundant and widespread mam
mals in oak communities: each was caught on
96q., of the sites. Trowbddge's shrew (Sorer
trowbridgii) and the creeping \o\e (.Microtu.\
oregoal) were captured on 777o and 68olo of sites,
respectively. Other species were relatively low io
abundance and frequency of occurrence.

Oaks composed a grcater ponion of canopy coyer
in ecotones thim did Douglas-tir (Table 2). The upper
limit of oak and Douglas-fu cover was sjmilar (ca.
357o), although one site lacked Douglas-fir Almost
one-half (457.) the sites were in the oak-conifer
cornmunity type. Douglas-fir cover was negatively
correlated with cover ofoak (r= -0.51, p = 0.02).
Among oak cornmunity types there were signifi-
cant differences in Douglas-fir. grass. shmb, and
Scot's broom cover (Table 2). Douglas-fir cover
was negatively correlated with grass 0.= -0.49,
P = 0.02) and grass cover was negatively corre-
lated with shrubs (r = -0.79. P < 0.01)



TABLE 1. S a| mammal spccies, toralcaplures. nu mber of ind ividuals caplured. indilidual s caught per loli trap nighls (ICPLJEI

and number of Oregon $hirc oak sires in which they werc captured (N = 22). jn the Pugc! Trough. \Yashinglor.

sumrref  1999.

Spccies Totalcaplurcs lndividuals

Dcer mouse

Tro$bridge's shrew

Cfeeping vole

Dusk] shrc$

Pacificjurnping mouse

Emine

Nofthem nying squirrel

T0$nsend s chipmLrnk

Southcm rcd-backed \olc

Toral

2',76

1 3 8

78

5,1

l l

5

6

2

2

I

)
5 8 1

r 5 l

136

78

46

t l

5

5

5

2

2

I

l
'1'15

3 . 1 2

2.78

1 .59

0.9.1

0.23

0 . 1 0

0 . t 0

0 .10

0.0,t

0.0,1

0.02

0.02
9.08

2 l

2 1

1 1

1 5

E

l

5

l

2

2

I

I

TABLE 2. Mcans (SE) and mean ranks of percent co!ers for Oregon whjte oak (Qucr&\ gat'-dna), Douglas-fir (P.t"rl,/rrrgd

,7ic,?.ierlt). Scots'broon (C)rir&r 5.opdr"irli). gras!. and nalivc shrubs in 22 oak-dominated biotic coDnunitic! of'1

ryDcs: 3 oak-shrub. 5 mixed deciduous (Mixed). l0 oak-conifer. and 4 odk savanna (Savanna) in the Pugel Trough.

Washingron. sunmer 1999. and significance ol differences among types (Kruskalwallis P)l in rows. mean ranks

wjth matching superscripts are nol statislically significantly difterent

Habitat elemenl
Oak-shrub Mired O,rk conifef All types

i  (sE)

Douglas-fil
i (sE)

Crass
x (SE)

Shrub
i  (sE)

i  (sE)

20  (1 .5 )
0.051

12  (1 .6 )
<0.001

<0.001

31 (2.7)
<0.001

8  (1 .0 )
<0.r-)01

23 (2.8)
114"

7  (3 .3 )
83,

23  (5 .1 )
l t 1 '

38 (6.5)
130-

8 (2.0)
118 -

20 (3.8)
l09s

l3 (2.3)
121 "

l3 (5.,r)
79i

38 (3.2)
| ] 4 "

5 (2.3)
80,

r ' /  (1.9)
100.

15  (2 .5 )
126b

18 (,r.2)
101'

3l ( .1.3)
I  10 !

9 (3.e)
125i

24 (3.5)
129 '

16"

:15 (4.1)
17t)

31 (3.,r)
'70

9 (3.9)
109'

Abundances of small manlmal species did not
ditl'er significantly among oak types (Table 3) or
landscape contexts (a11 P > 0.08). Trowbridge's
shrcw was negatively correlated with grass cover
(r = -0.46. P = 0.03). Deer mice were negatively
corelated with cover ofScot's broom (r = -0.51.

P =  U.0 t  ' .  uh i \h  ua .  p re \en l  in  a l l  bu t  one s i te
Maps of captures and cover types suggested that
local cover types influenced species abundance

at individual ffap stations; e.g., in onc oak com-
munity we trapped 24 deer mice. whereas we
caught 313 deer nice in other communities. Un-
derstory vegetation at this site was lush, contain-
ing several life forms from procunlbent vines to
tall shrubs. The creeping vole was also numer
ous at this site (n =10) but was trapped primafily
at stations with high coverofgrass. Only one othcr
oak community had many creeping voles. There.
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TABLE 3. slnall mamnal abundance (individurls caughr/100 trap nighrsr ICpuE) in oregon white oak (o&"r.rr gdr.ryrnd)
communilics. Puget Trough. Washington, sunmer 1999. and Kmskal wallis terr p vatues for statisricalti insisnifi
cant differences among oak communi!y types.

Oak conrnun t r  t r  r ,c
Sa!anna

Specics
Deer mouse
\hgran! shew
Trowbridge's shrew
Crccping \ole
Duskv \'ole
Pacilic.jumping mouse
Shrcw mole
Southem red-backcd vole
Total ICPUE

5 .1

0.6
2.9

l l

3 .8
3 .8
2.1
L I
0.5

t l

2.5
2.5
r . 6
o.'7
0.8

2.1
1 . 1
0.5
0.2

0.56
0.43
0.06
0.08
0.08

one trap line ran along a prairie edge and the other
along a shrubby wetland. Creeping voles were
crptured on15 rlong lhc gr \s) prairie edge.

Discussion

Douglas-fir encroachment into oak communities
confibutes to the net loss ofincreasingly rare oak
communities in the PugetTrough (Ryan and Carey
1995b, Thysell and Carey 2001). Negarive core-
lations between Douglas-fir and oak and between
Douglas-1ir and grass on our sites indicate suc-
cesslonal tensions among Douglas-fir forests, oak
communities, and prairies. Canopy composition
lLnd structurc in oak ecotones are govemed by
adjacent communities (landscape context) and by
intemal competition. Canopies, in turn, influence
understory processes as indicated by the stlong
negadve correlation between grasses and shrubs

rn oak ecotones. Small mammal community struc
turc is inJluenced by unde6tory processesbut more
local conditions also detemine numbers of indi-
viduals caught (see also Southem l965).

l\rlamma Community Structure

Small mammal species richness in oak commu-
nities was similar to richness in second-growth
Douglas fir fbrests in the Puget Trough (Wilson
and Carey 2000). Second-growth Douglas-fir
communities. however, include Keen's mouse
(Peronlscus keeni') in low numbers (<17o of to-
tal individuals in the communities, otr average)
and we did not find Keen's mouse in the otk com-
munities. The distribution of abundance among
specres was more even in thinned Douglas-firforest
than in oak communities (Table 4; Wilson and
Carey 2000). Forexample, only three species each

TABLE'l Rankcd relative abundance of small rnammals frequentlv caprured in Oregon white o,*(eueftus ga rrrmd) biotic
communities in 1999 and in thinned and un$inned Douglas-fir (Preudottugd men.ietii) communiries in 1992-199,1
(from \1'i]son and Carey 2000) in the hge! Trough, washington. RaDks are based on ocrale scale pcrcentages of total
individuals qrpturedr 6 (>,1E%), 5 (2:l-48%). ,l ( I 2-21V.).3 (.6-t2C.),2 13-6%). and I (<37. of caDrures).

LomntuntrY rvpe"

Oregon whitc oak Thinned Douglas fir Unthinned Douglas fir

Small nammal species

Vagrant shrew
Tro$,bridgc's shrerv
Crccping vole
Dusky \ ,o le
Southem rcd backed vole
Shrerv molc

5
1

l

4
t
5
1
1
1
3

3
2
5
2
1
4
3

'Differcnces in rank are considcred ecologicalty significant (Carey and Harringbn 2001).
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accounted for>127. and 3 species each accounted
tbr <36lo of the individual mammals captured in
oak corlmunities (Table 4), whereas in tlinned
Douglas-fiq four species accounted for >127c of
cJp lu res  anJ  in  un th inned Doug las- f i r  no  rpec ies
accounted for <3% of captures. Thus. mamrnal
community structure differed markedly between
oak and Douglas-fir communities (Table 4). The
deer mouse decreased in ranked relative abun-
dance from oak ecotones, to thinned Douglas-fir
forest, to untbinned Douglas-fir forest (Table 4)
The vagrant shre$', important in oak ecotones,
ranked last in Douglas-fir forests (Table 4).
Trowbridge's shrew, the dominant species in each
Douglas-fi r forest comrnunity, remained relatively
important in oak ecotones but the dusky shrew
(Sore-\ monticolus) ̂nd southem red-backed vole
(Clethrionomys gapperi), important in Douglas
fir forest communities, were rarely captured in
oak ecotones (Tables 1 and .+). The dusky shrew,
common in westcm Washington conifer forests
(C ey and Johnson 1995, Lee 1995. Wilson and
Carey 2000, Carey and Wilson 2001, Carey and
Harrington 2001), was not captured in oak sa-
vanna and was in low abundance in other oak types
(Table 3). Differences in soil organic-layer accu
mulations have been shown to influence the lo-
cal distribution and inte$persion of dusky and
vagrant shrews (Hawcs 1977). We found that dusky
shrews avoided oak habitat, especially sites with
grassy understories, and that the vagrant shrew
was markedly more important in oak communi-
ties than in Douglas-fir forest (Tables 3 and'1).
The prominence ofthe vagnnt shrew ln oak coln
munities is consistcnt with its ecological distri-
bution in other regions (Vens and Canaway 1998).
Although found in Douglaslir fbrest (West 1991.
Carey and Johnson 1995), the vagranl shrew is
more strongly assocjated with meadow, decidu-
ous, and riparirur vegetation (Newman 1976, Hawes
I 977, Terfy 1981). The southern red-backed vole
achieved high ranks in Douglas-flr communities
and the Oregon creeping vole achievedhigh ranks
in oak communities (Table 4).

Spec ies  Loca l  Abundances

Because oak ecotones are squeezed between two
ditfering habitats, local vegetation gradients can
be panicularly sharp (Thysell and Carey 2001)
Local conditions appeared to influence which
namrnals were taken at a trap station. Creeping
voles were associated locally with grassy areas

adjacent to heavy shrub cover Some sites with
grass) underslories- ho\ e\er. hrd [eu Lrecping
voles, including two sites that had been burned.
Burning may reduce vole populations in the short
term (Gashwiler 1970. Fala 1975). Grasses, al
though edible (Car:raway and Verts 1998). may
not provide complete nourishment or sufficient
cover fbr creeping voles, especially during the
early pa.ft ofthe growing season (Pe)es and Banett
1996). Cashwiler (1970) and Carey and Johnson
(1995) found creeping voles limited by herbaceous
vegetation. Wilson and Carey (2000) tbund nu-
merous creeping voles where understory herbs
and shrubs were abundant in thinned Douglas fir
stands, and low abundances of creeping voles in
unthinned forest with mossy forest floors. Canaway
and Vens (1985) suggested that young coniler
lbrests u,ith ground cover consisting of short
grasses may be the most attmctive habitats tbr
creeping voles.

Oak savannas hadlow numbers of small mam-
mals whereas, high shrub cover in mixed decidu-
ous, oak-shmb, and thinned Douglas-fir forest
communities vas associated with greater num-
bers of small mammals, pafiicularly deer mice
and creeping voles (Tables 2 4). Deer nice. which
increase with increasing production of acorns
(Wolff 1996) and conifer seed (Gashwiler 1979.
Halvo$on 1982) were the most abundant small
mammals in oak ecotones and were markedly
rbundanl at siles wilh rank underslotl \eFelrl ion.
possibly as a response to fruit and seed abundance

1Tab le .2  and. l :Vun Home lgE2) .  M icemr l  e ren
have been underestimated at these sites because
home range size can be smaller in habitats with
more food. making individuals less prone to cap-
ture (Stickel 19,+80). Dense vegetative cover that
provides protection from harsh weather and pre-
dation also may have oontributed to the high density
of mice. In this rcgard, of special note i s the negative
correlation we observed between Scot's broom
and the deer mouse, which may signal a general
decline in habitat quality for seed- and liuit-de-
pendent species in oak and prairie areas invaded
by Scot's btuom. The effects of Scot's bloom on
native prairie plants has been severe (Ussery and
Krannitz 1998) but its effect on prairie and oak-
associated wildlife is little known.

lmp l lca t ions  and L lml ia t ions

Without management intervention, Douglas-tlr
tbrests are poised to overwhelm a significant
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podion of the oak areas rcmaining in westem Wash-
ington. Continuing encroachment ofScot s broom
and non-native grasses are serious factors afl'ect-
ing native praide plants l Thomas and Carev 1996,
Thysell and Carey 2001) r' irh possible implica-
tions tbr the snall nammals. Slowing Douglas-
fir regeneradon, cutting Scot's broon (Ussery and
Krannitz 1998.), and burning prairie (Agee 1996,
Leach and Givnish 1999. Tveten and Fonda 1999)
in the appropriate season. may be acceptable
methods forprairie and oak-sitc nraintenance and
restoration (Ryan and Carey 19954, Thysell and
Carey 2001). Burning could have a short-term
negative elfect on creeping volcs (Fala 1975) and
couldpromote Scot's broom and exotic sod-form-
ing grasses ovcr native grasses like Idaho t'escuc
lfe.ttttLu it lalutu.,i.sr it improperl5 or incon:is-
lcnllv applied (Agee 1996. Tveren ard Fonda
1999). Although the small mammals that inhabit
oak ecotones are common species. the dominant
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