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Use of Conifer Stumps in Clearcuts by Bats and Other Vertebrates

Abstract
Allhough conifef slumps can coDstitute a large propordon ofrhe !olumc oi wood remaining in cleurcuts. the amount lrDd paftern
of usc of con ifer sturrrps b! bnls and other lerrebraics is poorly known. \t made I 8. I 68 obscrvalions of con iier slunps in four
clerrcuts to examine usc ol bark cre\'ices on coniler nulnp\ in clearcurs in western Oregon. Use ofb k creviccs by vefiebrares
did rot exceed L59l of thc sturlps \eafched during any \une! wirh upper 95'a confidencc in|erlals nor excccding 5.-/.. len
species of vertebratcs wcre obser\,ed using ba.k cre!ices. $ith the wcslcm leDce lizard mos! olien derecled. Usc ofstunp\ b! bats
slrs primarily limited to lons e:red mvolis. Mos! stumps used b! vertebratcs were felatively largc Douslas-fir stumlrs located in
opcn Jreas. Ahhough bark crc\ices on conifer slumps in cleafcuts providc habitat fof some spccics of vefiebratcs they do nor
proridc the breadth of long tcmr value as habitat for bals and othef lenebrar.s as lnags. Managencnt ol foosr structurcs lir b!is.
includlng thc l|)llg e:red mvotis. slould locus on rnaintaining prcsenr rmd furure alailabilit)- of snags in an area.

Introduction

Dead wood is widely recognized as an impofiant
habitat component for wildlite and provides fbr-
aging. nesting, and roosting habitat lor many spe-
cies oI amphibians. bitds, mammals, and rcpti les
(Harmon et al. 1986. Maser et al. 1988. Bull et
al. 1997, McComb and Lindenmayer 1999). Cav-
ity-nesting birds and fbrest-dwelling bats are the
two prinrary groups of species that depend cx-
tenslvely on snags (Bull et al. 1997. McComb and
Lindcnmayer 1999. Haycs 2003) and popularions
of some cavity-nesting birds are reduced if snags
arc not prcscnt or renoved liom an area (Man-
nan et aI.l980. Zarno$'itz and Manuwal 1985,
Schreiber and decalesta 1992, Sholwalter and
Whitmore 2002). Although it is likely thar abun
dance of many species offbrest-dwelling bats are
similarly linked to snag abundance. response of
populations offorest dwcll ing bats to removal of
snags in coniferous fbrests has not becn demon-
strated cmpiricallv.

The rcmoval of snags and decadent tlees dur-
ing tbrest management using standard logging,
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safety. and site establishment methods reduces
the abundance of snags in a stand (Hannon ct al.
l9li6. Spies and Cline 1988) and limits the avail-
abil ity ofroosts fbr bats. As a consequence ofthe
removal of dead wood during logging. conifer
\ lu rnp \  o f l cn  conr r i lu re  u  s ign i t i c ln t  p ropor t ion
of the wood remaining in a stand (Rolslad et al.
1998). Although some species of amphibians.
cavity-nesting birds. forest camivorcs, reptiles,
and small mammals use highly decayed stumps
in tbrested habitats (Steventon and Major 1982,
Morison et al. 1983. Spenccr 1987. Bull and
Holthausen 1993, Bufts and McComb 2000.
McCay 2000). usc of conifel stumps with rela-
tively little decay in young clearcuts has rarely
been docunented and our undcrstanding of the
irrportance ofconifer stunrps in young clearcuts
as potential habitat for bats and other vertebrates
that use snagsis limited (Vonhofand Barclay 1997).

Vonhof and Barclay (1997) first documented
urc  u l 'burk  c rev ice \  on  Lon i fe r . tu rnpr  in  1 , 'ung
clearculs by non-reproductive male and ltntale
long-eared myotis (M,}'oriJ e'olis) using visual
searches (15 roosts in 14 stumps). Using radio
telemetry, Waldien et al. (2000) found thar repro-
ductive lemale long eared myotis often used co-
niler stumps, espccially in areas prinarily nan
aged for timber production with little older forcst.
These data. combincd with no evidence of use of
stumps trom telemetry work on other spccies of
tbrest dwelling bats (Campbell et al. 1996:Vonhof
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and Barclay 1996, 1991l. Brigharn et al. 1997;
Ormsbee andMcComb 1998; Waldien et al. 2000),
suggest that conifer stumps offer regular roost-
ing opportunities only for long eared myotis, es-
pecially in intensively managed areas with lim-
ited numbers of snags. If stumps provide regular
roosting habitat for long eared myotis, thcn long-
ealed myotis should be fiequently obseNed us-
ing stunrps givcn thef use ofstumps (Vonhofand
Barclay I 997, Waldien et al. 2000) and the avail-
abil ity of slumps in intensively managed areas.
Houerer .  uur  un , lc r . t lnd ing  o l  Lhe impon. rncc
of conil'er stumps as potential roosts to all spe-
cies of forest-dwelling bats and the extent and
pattern ofusc of stumps by the long-eared myolis
rcmains limited.

Our objectives werc to document the extent
of thc use of bark crevices on conittr stun.Ips by
bats and othcr vertebrates (amphibians and rep-
tiles) in clearcuts harvested 6-10 yr earlier and to
determine if amount of use changed during thc
summcr. Furthermorg, we were interested in de
temining if characteristics of stumps werc asso-
ciated with use by vertebrates thrt could be ex
pec ted  tu  t r .e  h l rk  e rer  i ccs  on  con i fe r . tumps in
this region.

Methods

We conducted the study on the west slope of the
Cascade Mountains in Lane County. Oregon, be-
tween ,14'30' and 43'5 8' north latitude and 123'50'
and l22'30'west longitude. Climate in the study
arca is mild with average minimun temperatures
o l  -2  tu  -5  C in  J lnurq  lnd  l re rape mrr r imum
tempcratures of 24 to 29'C in July (Franklin and
Dymess l98E). Study sites were within the wesc
ern hemlock (Tsirgn heteropht'lla) zone (Fratkhn
and Dymess 1988).

The study arca cncompasses three majordrain-
age systems: Fall Creek. Liltle Fall Creek. and
South McKeDZie River (Waldien 1998). Douglas-
lir (.Pseudotsuga nenziesii) was the dominant
overstory species in these a[eas; western hem-
lock and westem rcdcedar (Thuja pliccld) were
minorconponents in many stands. Clearcuts $'erg
gencrally replanted $ith Douglas-fir afier harvest.
The Fall Creek wate$hed had relatively little timbcr
hanest and is generally characterized by large
blocks offorcsts >80 yr old. The Little Fall Creek
watershed and the South McKenzie River area
are primarily under private ownership and have

been managed tbr high timbcr yield: these ar
eas are generally dominated by younger lorests
(<80 yr) with a few small areas of older tbrcsts
remalnrng.

We identified all clearcuts in Little Fall Creek
watershed and the South McKenzie River area
that were 6- l0 yr old and were located within 2.,1
km of open water. Clearcuts with these charac-
teristics arc typical of those used by long-earcd
myotis in the study area (Waldicn et al.2000).
We randomly selectcd lbur stands (Booth Kelly,
Coopers, Wader, and Little Fall) trom the popu-
lation ofavailable stands:Coopers stand was known
to have been used in 1996 by temalc long-eared
myotis. Selected stands were )4.0 km apart. The
Booth Kelly stand (22.9 ha,670 saplings/ha), was
harvested in 1989, was located on an easterly as-
pect. and was ca. 1.5 km from apond. Forcst stands
in the immediate vicinity generally were closed
canopy lbrests <80 yr old with some younger
clearcuts interspe$ed. The Coopels (easterly as-
pect,32.8 ha, 1640 saplings/ha) and Wader (nofth-
erly aspect,,+6.5 ha, 885 saplings,4ra) stands were
located within 0.2 km ofponds and were harvested
in 1989 and 1988. Forest stands in the immediate
vicinity of both stands were gencrally younger
clearcutsi there was an area of older closed canopy
forests >80 yrold downslope from the Wader stand.
The Little Fall stand (21 .0 ha, 820 saplings/ha)
u'as harvested in 1988. was located on relatively
levelterrain with a slight westerly aspect. and was
immediately adjacent to Little Fall Creek. Forest
stands in the immediate vicinity generally were
closed canopy forcsts <80 yr old with sorne younger
clearcuts interspersed.

We paired stands for sampling basedon physical
proximity and road access tbr logistical reasons.
We surveyed one pair of stands every other week
bet\\,een 7 May and 18 August 1997. Surveys at
each pair of stands generally were completed on
tie same day except for sun'eys prior to l0 June
and one survey during the weekof l4August when
only one stand was surveyed in a day. Pdor to l0
June, we searched 200-,100 stumps per stand per
day. Starting l0 June. we surveycd 600 stumps
per stand and two stands per day, except on l.+
August when we serrched all stun.rps in the Little
Fall stand.

For suryeys conducted bet*een 10 June and
18 August, we divided each stand into three ar-
eas ofequal sizeandnndon y identifled two start-
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ing points in each area. Wc examined thc first
100 conif 'er stumps with top diarneters )10 cm
encountered within a 6 m wide belt transect o.i-
ented along a randomly selected compass bear-
iDg fiom the staning point. A nc\r'direction was
selected if a transect interccpted the edge of the
stand. lndividual stumps couldbe resantpled during
di1'ferent surveys.

We visually located vertebr.ales in bark crev-
ices on stunps by carcfully pull ing cxtbliating
balk away from the wood and visually inspect
ing the crevice (Vonhofand Barclay l99i). Flash-
lights, nirrors, and probes were usect occaslon
allv to inspect crevices. A plobc was used to move
bats to the opening ofthe crevice where they werc
carefully removed by hand. We attentpted to ex
tract only one bat liom a roost for species identi-
fication to limit disturbance to the roost when more
than ong bat was obscrved withit a crevice, and
wc assunled that bats remaining in the roost were
of thc same species. On several occasrons. more
than onc bat was captured as it attempted to cxit
the roost. These observations supported our as-
sumption that only one species simult neously
occupied individual roosts. Bats were identil ied
to species and we determined their sex. age (An-
thony 198E), and reproductive status (Racey lg88).
Bats were individually marked with atattoopunch
(Bonconosa and Smythe 1972) ro allow identif i-
cation of individuals in subsequent searches. All
othcr vefiebrates were ertrilcted only il neces-
sary for species identification. We did not attempt
to distinguish among species ol garter snikes
(Thannophi.s sp.J. Although we occasionally ob-
\e r \ed  ues fL . rn  lenee l i zar r l s  t \ t t lo lunr ,  n< i
dentolis), ro]lhem Ltlligator lizards (Elgarfu coer-
'l1"r.r). and garter snakes basking on stumps, these
obsen)atlons wcre not recorded becausc our objec_
tives tbcuscd on use of bark crevices iLnd because
of potential sampling biases resulting from bask-
ing anirnals l'requently fleeing upon our approach.

Although it is possible veflebrates were missed
during searches of bark creviccs. our estirnate is
a realistic estinate becausc <507r of the stumps
sampled had any crc\'ice thal a vertebrate could
enler aod the vast mljority of stumps with crev-
ices $'ere struclurally simpte with small crevices
that wcre easily searched. Few stumps had larye
or complex barkcrcvices that would interfcre with
our abil ity to successtully dctect individuals in a
crevlce.

We measurcd six habitat variables at all stumps
used blr vertebrates and at a subset of randomly
sclected stumps. During surveys prior to l0 June,
we collected habitat data fbr all stumps searched.
Stafting 10 June, we randomly selectcd five of
the six transects in a survey and measured habi
tat data on the first and iast l0 stumps in each of
the five ftansects (100 stumps) one tinte eacn month
in each stand to increase the nlrmber of stumps
searched in a stand during each visit. Each stump
was identified to species and was classified as
having or lacking a crcvice under exfoliating b k
wlth a minimum opening of l0 x 3 cm ;rnd a depth
)10 cm (adapted tiom Waldien et al. 2000). Wc
visually estimated the percentage of bark rcmaining
on the stum p (<5 %, 5 to 106/a , 11 tQ 7 5L/c , or >7 57c)
and percent cover of vcgetation or dead wood
within 5 m rhat l imited a bat fuonl accessing the
stump (<50%, 5 | -7 5 c/,:, or 1 6 - 1 00Va). We classi-
f ied the hcight on rhe tallest side (0 25 cm,26-
100 cm, l0l 200 cm, or >?00 cm) and diamcter
(averagc of 2 perpendicular mcasures; l0-40cm,
4I -70 cnl, 7l- 100 cm, or >100 cm) ofeach stump.

Wc used numerical mcthods (Leemis and
Trivedi 1996) to construct exact 957. confidence
intervals fbr the binomial propofiion of stumps
used on each sampling occasion. We testcd the
hypothesis that species used stumps independently
of measured habitat characteristics using Fisher's
exact test (Ramsey and Schafer 1997). However,
since we tbund significant difl'crences in all six
characteristics of stumps among the four stands
(Chi-squarc tests. all P-values <0.0001), we con-
ducted tests on a stand-by-stand basis and resdctcd
our analyses to used and available stumps that
had crevices. and to species of vefiebrates with
>12 observations. Based on these criteria, we only
tested lbr associations betwcen stump use and
habitat charactcristics fbr the westem fence liz-
ard 1n one starrd, and fbr the nofihern alligator
l izard in two stands.

We made additional obsen/ations of vertebralcs
in conifer stumps in other stands in our study area
during a contemporaneous study of long eared
myotis (Waldien et al. 2000). These observations
are not included in analyses of extent of use or
associations with characteristics of stumps, but
ale presented to provide a nore complete docu_
mentation ofuse ofbark crevices by bats and other
vertebrates.
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Besults

We made 18.168 obsen'ations of coniltr stumps
dudng 32 systematic searches in four clearcuts
(8 searches per stand: Table 1). We identil icd six
species of venebratcs in bark crcvices on 79 co-
niter stumps (81 observations) and detected four
additional species during ancillary searches of
conifcr stumps in otherstands (Table l). Frequentlv
l single species accounted fbr the majority of
observations in a stand and no species was ob
served using stumps in all lbur stands (Table l).
Westem fence lizards and northen alligator liz-
ards were the most commonly observcd spccics.
Long-cared myotis was the only species of bat
encountered dudng systematic surveys (7 roosts
in 6 stumps) and $'as the species mosL olicn ob-
served during ancillary searchcs in othcr stands
(Table 1 ). Califomia mv otis ( M,t'oti s cttl iJb nic us),
liinged myolis (M dr_rsanode.r), andYuma myotis
\M. tumanen.sis) were observed infiequently us-
ing stunps during ancillaq' searches in other stands
(Table 1). A11 were soli lary adult malcs.

Estimated use of stumps by vertebrates (a11
species combined) ranged fiom 0 (95clr Cl = 0.0
0.6%\ to 1.5q (95q, Cl = 0.-5-.1.37.) of the stumps
.e l rcheJ  (n  =  0  20 . t r rmp. r  dur ing  c  g i ren  ru r -
vey (Figure l). Observations ofvedebrates in bark

crevices suggest seasonal shifts in use. Bats and
reptiles wcrc obscrved most ofien tiom June to
September pdor to the onset of lall rains. and
clouded salamanders (Al1eides ferreus) \\ere ob
selved most often after thc onsct of fall rains in
Septelnber. Amphibians represcntcd only 3.;l7c
of the vertebrates obsen'ed in bark crcviccs fronr
May tluoughAugust (n = 88 vertebratcs). but rep-
resented a nruch higher propofiion of observa-
tions in Scptember(n = 20 vefiebrates:30%) and
October (n = 14 veltebrates: 6,1%). Conversely.
bats and reptiles represented 96.,17r of obsen'a
lions l iom May through August and relative ob
senations of bats and repti les decreased in Sep-
tember (70%) and October (36%).

We observed bats roosting in stumps on 2:1
occasions (systematic and ancillary, searches com-
bincd). Thc majority ofthe roosts comprised sjngle
bats (l7 of2,l roosts): four roosts had 2 bats each
and each of three additional roosts had ,1. 5. and
l4 bats. The kLrgest colony of bats ( 1.1 bats) $,c
observed was in a high cut stump. Of the 2.1 bats
cxtracted fl(nn roosts. we identilied l2 adult (9
females, 3 males) and 8 juvenile (6 fcmales, 2
males) Iong-eared nyotis. We observed juvenile
long-eared mlotis roosting singly in stumps on
four separate occasions.

TAULEL Obser\ations ofrerlcbralcs in bark crc\iccs during \,,-nemxlic sur!e,"-s oi co fer stunpsin fbur stands in ll'e\rern
()regon. during N{ay to Augun. 1997. and a.cillar! scarchc\ lbr !e ebrares in coniler stumps, durins Jul} 1996 to
SeDtenber.  1997.

Boo!h
Kelll Cooper\ \Vadef Li t t le  Fal l Total

Ancil lary
Scarchcs

Stunrp\ Searched
Species

Cal i lbni ia m."ot is
Lon.s-eared m]otis
Frilrgcd m,,"olis

Clouded salamander
Prcific tree frog
Norlhem alligtttor lizad

western fence liTard

Total

3,9t)t)

l)
0

a)
0
0

l 2
0
0
1

18 .168

0

0
0
3
0

t l

+.1'
I

8 1 "  .

2
1 3
I
I

t l

':

0

,1.3501.200 5 . 7 t 8

0

0
U

0
I
l .

19.

U
2"
U
0
2

I

;

1 6 ,

' onc ll[nrp \ras a rnatcmil] (Nn ol l,l brls,
F onc stunrp !las uscd on two dii-iercnr occasion\ b,"- adull limales rnd unofier stunp was I matemitl roost of t$o adult females.
' one \Iump was used sirnultaneou\lt h,v a western skink and a nestern fcncc lizard in two ,cplrrlrrr erer r.es.
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Figure L Pattems of delection of lertebrates in bark cre!ices on conifcr stumps during systemalic sur

ve)s in four shnds in \\cstern Oregon. during Va,"- to August. 1997. The final surley in lhc
Little Fall stand reprcscnls an lnventory ot stumps.

3-4

Although u,e did not systematicall) '  monitor
individuat stumps for repeated use, we did ob
serve use of one stump on two occasions by dit:
ferent t-emale long-eared myotis. We also observed
stumps previously used as rcosts by female long-
eared myotis (Waldien et al. 2000) being used by
o(her  hd l \  o r  o ther  spec ie r  o l  \enehr r le .onn ine
occasions (two clouded saltrmande$. one \vest-
em fence lizard, oncYuma myotis. and tive long-
eared myotis). Two of the stumps uscd repeat
edly by long-eared myotis contained at lelrst one
adult female in reproductive condition, two con-
tained solitary juveniles, and one contained an
adult male long-earcd myotis. Based on distinct
punch-marks given to bats \\"hen they werc origi-
n r l  l )  c rp rured  n igh l - ron . l ing  log . lher .  one ju r  e
nile may have been olfspring ofthe female long-
er r t ' J  m)  o t i .  p re \  iou . l )  t racLedtu thc . tu r rpu . ing
telcmetry.

Forty-scven percent of the stumps searchedhad
bark crevices with a minirnurn opening of 10 x 3
cm and a depth >10 cm. The genenl pattem of
observations of vertebrates in stumps reflected
thc availability of stumps, with most obselvations
in Douglas-fir stumps 26-100 cm tall. l0-70 cm
in diametcr, and with (75clr cover (Tablc 2). We
found evidence that northem alligator lizards were
associated with stump height, bark remaining. and
cover but the pattem was inconsistcnt between

the two stands. In the Coope$ stand, alligator Iiz-
iuds were associated with taller stumps (P = 0.002)
and stumps with low levels of cover (P = 0.01).
but stump height (P = 0.50) and cover (P - 0.20)
did not appear to influence their use in thc Booth
Kelly stand. In both tbe Booth Kelly and Coo
pers stands, alligator lizards were detected more
frequently than expected in stumps with -5-40%
bark and less tiequently than expected in stumps
with 41 75% brrk (Booth Kclly P = 0.06, Coo
pers P = 0.02). In Booth Kelly, all igator l izards
were also detected nrore frcquently than expected
in stumps with >75% bark (Booth Kelly P = 0.06).
Hcight, diameter, and cOver werc related to use
of stumps by wcstem fence lizards. which were
nlost frequently detected using taller stumps (P
= 0.00,1) and stunps \\"ith little cover (P <0.0001).
Westem tence lizards were detected more fre-
quently than expected in stumps with a diameter
of l0 40 cm and less than cxpected in stumps
wi th  a  d iameter  o f  71  l00cn(P=0.03) .

Discussion

Coniftr stumps likely provide limited habitat 1br
some species of forest-dwelling bats in clearcut
forest stands in westem Oregon. Our data dem-
onstrate that a small proportion of the available
\ tump:  r r .  u .ed  fo l  roos t ing  a t  i rn )  l i ren  l im. .
and the vastmaiority are likely never used. despite
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TABLE L Habitat charactcrislics o1 2229 fandom riump\ rnd 79 stumps u\ed b) !cnebrates during iysrcnalics searches in :1
cledcut\ 1n $cstcm Oregon. summer 1997. Onc observation of a $esrcm skink is not included.

Variable Random
Long carcd Clouded

l\'l\'ori,i \alamander
Norlbcm

al l igalor  l iTard
Western C.rfter

ience lizard snakc All Species

Cre\'ice

Spccic\
Douglas iir
\\tslem Hemlock
\\'estem Rcdccdar

B.rrk (%)

<5 qr

5 10ci
1 l  l5 ' / i
>'75t/c

Ditrlneter
l0 ,10 cnl
- l l '70 cnr
l l  1 0 0 c m
>l0l- )crrr

Height
( l l5  cm
16 100 cm
l 0 l  2 0 0  c m
>100 cm

<50ct
5 l - 7 5 t f
76 100?

9 8 1
ll : t8

1111

36

l, l l
126
662

1099

I  t 75
873
l3: l
.t8

lE lT
1',71

383
,t78

1368

2).

8
0

0
9
2

1

3
I

I

l l
,7

-l

1
6

.1.1
0

0

20

l l
l 9
I
I

33'/
0

)1
ItJ
1

19
0

6 r
1 6
2

2 l
2 1
l l

-15
33
8
l

6
52
t 7
,l

.11
2 l
1 5

( l

;
2

3
2

l)

I
I
0
I

+
2
( l

3

0
)

I

l
f)
I

0
l
I

U
I

,l

0

3
l
0

;
I

3

0
l
2
I

0
)
)
0

l 7
5

l

0

thc large number of stumps potcntially available
in an area following harvest. Io addition. our ob-
seln'ations arc consistent with previous work sug-
gcsting thatonly the long-earcd myotis uses stumps
on a semi-regular basis (Vonhof and Barclav I 997,
Waldien et al. 2000). Observations oflittle brown
myolis (M\ois lLtcifuglr) (Kalcounis trnd Hecker
1996), Yuma myotis (Table I : Vonhofand Barclay
l997). southwestern myotis (M. auriculus)
(Bcmardos 2001). fringed nvotis (Table l). and
Cul i lb rn ia  mvor r \  rT i rh le  l )  roo . r ine  in  ' run tp :
appear to represent infrequcnt occurences. Al
thongh femalc long-eared myotis regularly roost
in stumps in areas with linited snags (Waldien et
al. 2000). relatively few f-emale long-eared nyotis
or other bats are captured at sites with Iow densi
ties ofsnags within 2.5 km ofthe capture sitc (8.
B. Arnett. Oregon State University. Corvall is.
unpublished data). This is consistcnt $,ith the
h\  porhc ' i .  lhJ r  l im i red  .nag re 'ourc , .s  in  un  ; re i r
may limit popultrtions oflbrest dwelling bats. cven
long eared lnyotis that is known to roost in stumps.

Use of bark crevices on coniter stumps by vcfte-
brates is likely influenced by weather and varies
seasonally among spccies. Use by bats and rep-
tiles is greatest during warm and dry periods when
stul)ps in open areas offer higher temperatures
(Vonhof and Barclay 1997). Wet and cool condi-
tions that likely occur in bark crevices on stumps
during spring and fall rains in westem Oregon are
Iikely to bc unfavorable for bats and reptiles be
cause they would negativelv impact their abilitv
to themoregulate effectively. Conversely, use of
bark crevices by clouded saltmanders was great-
est dudng the fall and use of bark crevices by
amphibians may be largely restricted to cool and
moistpcriods. These data suggest that habitat valuc
and patterns of use of stumps varies seasonaJly.
and that seasonal intluences vary among laxa.

Use of bark crcvices on stumps in clearcuts
appears to bc tunher limited by thc phenology of
bark exfoliation and decay of stumps. and by the
tinring ofplant succession and stand delelopment
in thc clearcut. Previous rcsearch demonstratcd
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thrt usc of stumps by bats is largely restricted to
r period ol r Ieu \ cirr. betu een lhe l ime .r. \ ices
tbnn and surounding vegetalion covers the stump
(Waldien ct al. 2000). Similarly, wc obsen'ed that
westem fence lizards wele associated with tall
stumps with little vegetative covcr. This obsena-
tion is col]sistent with prcvious obsenations ol
western tence lizards using stumps tbr basking
and ibraging (Adolph 1990. Chase 1998). Stunps
in  l reu .  u i th  l i t t le  regc ta t i re  i , ' re r  c rper ienc<
higher telrlperatures (Vonhof and Barclay 1997)
and may ol'fer sites where fencc lizalds and other
species can thermoregulate effectively (Lillywhite
and North 1974). Thus. it appears thal use of stunps
by reptiles is also stlongly influenced by devel-
opment of thc surrounding vegetltion, and that
use by reptiles is greatest during the first tew years
lollowing timber halvest. In contrasl, clevices in
stumps likely oft'cr habitat for amphibians until
creviccs are filled with debris or the bark tull)
exfoliates. Increasingly cool and moist rnicrocli-
matic conditions in a stlrnd as overslory develop-
mcnt proceeds are l ikely lt l  create increasingly
f vorable conditions for amphibians through time.

Our obseNations of 10 species of vefiebrrtes
jn bark crcvices in conifer stumps, in conjunc-
tion with obsen'ations that several species ofcavity-
nesting birds have been observed to use stumps
(Morrisor'r et al. 1983), suggest that stumps do
provide sonre habitat for vertebrates in clcarcuts,
palticularly when other sourccs oldead wood are
scarce or lacking (Rolstad et al. 1998. Waldien et
al. 2000). However. wc contend that stumps only
providc a fraction of the habital value of laLrge
snags because of the limited time period they are
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