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Forest Bat Communities in the East Cascade Range, Washington

Abstract
Lj ircd dala arc a\ailabl. on the occunence and relati!e abundance ofbat species in warhington. wt survcyed ibren bar colnmu,
nitics o lhc castcm slopc ol lhe Cascade Range in south-central Washington fronr May through Augun. 2001 and 2001. \\'e
selecied t\|o $atersheds that difiircd in rangc ol ele!xtion (760'1260 m vs. I000-I100 m). contained mixed o\\'ncrship (public
and Firate). d u'erc subjcc! 1o lorcs! nlanagcnert practices tlpical ofthe pondefosa pine foresr zone in eastcm \l'ashiigton. \\t
captured 1057 bats o l  I  I  spccics o!cr  l15 nighrs o l  sampl ing 0nern = 2.3910.23 bats net  r  n ight  ) .  Ofcapturcs.657.  were adul t

rales.29q. wcrc adull ienales. ard 6ft were voLant .iu veni les- Fifteen fercent ofadull nalcs and,+97. ofadull iemales rvere
rcproducti\cl! acdlc. wc iinl caplured pregnant lemales of Dryotis species from 3 to 17 Junc. and rcproducd\e males fiom 1l
Jul! lC),1Augun. Volrntiuveniles of n)otis species lvere captured between 25 July and |3 Augusl. wc caplured more males pel
iimale in lhc high clc!ation sa|ershed (3.53) than iD the 1o$-elelation uatershed (1.58); the proporlion ofrcprcduclivel! acti!e
females rvas .ol diffcrcnt bctNccn wacrsheds. ,{ grealer proportion of males were reprodrctively activc in thc high ele!ation
q'atershed (0.2) than in the lo$' elelation r arershcd (0.09 ). \\'e caprured more iu veDiles and .iu veni les of more species in thc high
ele!.rtion [atershed. Conrfari\on io orher studies showcd discrcpancies in the re]ttlive abundance of fringed nryotis and long
legged m!oti\, \uggesting that further study of thesc spccjcs is wananred. These data indicaie that managemeni of forest bals
should begin to place a gfeater emphasis on conscrvation across landscapes.

lntroduction

Thi een specics ofbats inhabit fbfests in the Pa-
citic Nonhwest (Dalquest 1948. Christy and West
1993. Wunder and Carey 1996), making bats
among the most diverse taxonomic group of mam-
mals in the region. Inlbmation on population status
is lacking for most species of foresl bats across
many rcgions in the Plcif ic Northwest, including
the eastem Cascades (Forest Ecosystcm Manage-
ment Asscssment Team 1993. USDA Forest Ser-
vice and USDI Bureau ofLand Management 1994).
Because forest bats switch roosts frequently (Lewis
1995), reliable data from rvhich to assess changcs
in population size are difticult to acquire (Hayes
2003).,fir llea olsuch infonnation. forest resource
managers require, at a minimum, basic infonna-
tiol'r on species composition to assess the poten-
tial range of impacts that management activities
night have on forest bats. Likewise. inlbrmation
on population structure of fbrest bat conmuni
ties can providc an improved understanding of
dillerential habitat use among sex and age classes
()1 bats.

Published survey data on bats are scarce tbr
arcas crst of the Cascade Crest in Washington.
The only studv published in the primary litcra-
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ture in which capture data for forcst bats in the
eastem Cascades are presented is Thomas (l988);
57 bats of five species were captured over twe
nights in early August, 2570 were adult females
and 1327, ofthese were reproductively active. Thrcc
theses contain bat capture data fbr tbrests east of
the Cascade Range in Washington. Campbell
(1993) captured l l,1 bats of eight species in thc
Calispell Basin in the Selkirk Mountains of nofih
eastern Washington. Thifty-three pefcent of cap-
tures were adult females and 63% of adult fe-
males were reproductively active. Frazier (1997)
capturcd 106 bats of 8 specics in the Teanaway
River Valley in central Washington, and Taylor
(1999) captured 234 bats of 12 species in the up-
perWhite Salmon River wate$hed in south-cen-
tlal Washington. Gitzen et al. (2002) captured 81
bats of trve species in shrub steppe habitat, most
from a single man-made structure on the Hanford
site in eastem Washilgton. Unfortunately, thc latter
studies presented no data on population structure
or timing of reproductive stages.

Geographic variation in sex and age ratios of
bats and adult sex ratios skewed toward males
hure been reponed for rnrn5 bal speeier rcr, '..
North America (Kurta and Matson 1980,
Schowalter 1980. Thomas 1988, Barclay 1991.
Cryan et al. 2000, Zimmerman and Glanz 2000),
though the opposite has also been reported (Barclay
ctal. 1988). Explanations for male biased sex ntios



include differential mortality rates between the
sexes (Kufta and Matson 1980), climatic factors
(Thomas 1988), and elevation (e.g., Allen 1939,
Vaughn and Krutzsch 195,1. Easterla 1973, Fenton
etal. l980,Thomas l9ti8. Cryan ctal.2000). Biases
inhercnt to all bat capture methods (Kunz and Brock
1975. Tidemann and Woodside 1978) are over-
corne within individual studies by using the same
methods across study sites. ElevationaLl differences
in occurence between thc scxcs have been re
ported (Thomas 1988, Cryan et al.2000). with
proportionally fcwcr fcmales than males captured
at high elevations relative to low elevations. Cryan
et al. (2000) suggested that temale bats at higher
elevations expcdcnce greater energetic expendi-
tures than males, limiting the ability of females
to tbragc successfully and locate adequate roost-
ing sites. Hou'ever, the flexible lbraging behav-
ior (i.e.. vegetation and ground gleaning) of fe-
male western long-eared myotis (Myotls e\,oris)
may cnable this species to breed successfully in
high elevation habitats io Brit ish Columbia
(Nagorsen and Brighan 1993).

Virtually no data specific to easten Washing-
ton exist on the timing of stages of rcproduclioni
however, historical species accounts and data fbr
a l-ew species from a widcr gcographic range pro
vidc a basis for comparison. Pregnant lemale
westem long earcd myotis (M erotl.r) were re-
ported fronr mid May through mid July through
out their nnge (Manning and Jones 1989). Wider
temporal variation in pregnancy in long legged
myotis (M. t 'olans) ts reported (Warner and
Czaplcwski 198,1), ranging from as early as mid
April and as late as mid August across studies in
Southern Califomia (Dalquest and Ramage 1946),
Ncvada (Hall 1946), Montana (Jones et al. 1973),
Wyoming (Findley 195,1), South Dakota (Jones
and Genoways 1967.), Nebraska (Jones 196,1,
Czaplewski et al. 1979), and Colorado and New
Mexico (Davis and Barbour 1970). Druecker
(1972) indicated that panurit ion in longJegged
nryotis cxtended fron May throughAugust. Verts
and Caraway ( 1998) report that all adult and most
juvenile malc longJegged myotis collected in
Oregon in August and September $ere reproduc-
tivcly active.

Timing ofreproduction lbrfringed myotis (M
thy.sanodes) varics litlle throughout the nnge of
the species (O'Farell and Studier 1973). Histo-
Iogical examination placed the onset ofpregnancy
bet$,een latt: Ap l and rnid May and partudtion

between late June and carly July. Prc-rnant fringcd
myotis were captured in mid to late June (Barbour
and Davis 1969). and lactating individuals in eruly
to mid July (Miller and Allen 1928, Cockrum and
Ordway 1959, Easterla 1973). Maser ( 1998) re-
poned pregnant big blown bats (Eptesldrs.firsrjlis)
in late June, pafturit ion in late June / carly July,
and lactation as late as early August in the nofih-
crn United States. Fenton et al. ( 1980) collected
eight pregnant big brown bats on 21 J une and two
lactating bats on 27 June; Schowaltcr and Gunson
(1979) reported sirnilar dates. While these stud-
ies provide valuable information tiom a wide
geographic perspcctivc, data specific to more
narrowly-delined regions are needed by land
managers charged with conservation of bat spe-
cies.

In this paper we repon the sampling rcsults of
two breeding seasons in two tbrested watcrshcds
on the east side of the Cascade Range in south-
central Washington. We assessed species relative
abundance. sex ratio, age structure, and timing
of reproductive stages. To synthesize available
information, we compared our data to completed
studies of forestbat communities in eastemWash
ington and we discuss dif ' ferences in reported
population structure parameters across the region.

Study Area

We surveyed bat communities in the Rock Creek
drainage ofthe Naches Rivcr valley and the Oak
Creek drainage of the Tieton River valley on the
Okanogan-Wenatchee National Forest, along the
eastern slopes ofthe Cascade Range in south-cen-
tral Washington. In this region, andesite and ba-
salt flows fom ridge crests tiat arc dissected by
deep valleys (Franklin and Dyrness 1988). Coarse-
textured, sandy soils support a narrow 15 to 30
km u,ide zone of ponderosa pine (Pinus ponde-
rrsa) forest between 600 and 1200 m in elevation,
running north to south and abutting shrub-steppe
habitat to the east (Franklin and Dymess 1988).
Ponderosa pine dominates the xeric mid and up-
per slopes and charactcrizcs this forest zone in
southem and centml Washington. Crand lir (Ables
grcndis) and Dou glas-tir ( P s e udo t s u ga m e nzi e s i i)
grow on more mesic sites (Franklin and Dyrness
1988). The area experiences extremely dry sum
mers and long winters with heavy snowfall. Town-
ships in each study arca occur in a checkerboard
fashion, with the USDA Forest Service adminis-
tering public lands on even-numbered sections
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and private industry managing forests on odd-
numbered sections. We conccntrated our sampling
in Rock Crcck (high-elevrtion watershed) between
1000 and 1400 m in elevation, and in Oak Creek
(low ele\ation watcrshcd) between 760 and 1260
m in elevation.

Methods

We used nisl ncts t0 capture bats. and \\"e sampled
on nost nights from 22 May to l7 August 2001
and I June to 16 August 2002. We placed nets
across and around ephemelal ponds and in areas
ofpooled rvater along srnall streanrs. We szulpled
9 locrtions in Rock Creek and l8 in Oak Crcek
with a variety of nets used at capture sites. Nets
were 3 m tall and 3. 6, 9, 12, or I 8 m long and
comprised 36-mm mesh.In general. we altemated
sampling bct$,ccn watersheds and chose capture
siles oppoftunistically. We opened nets - 15 min
p.iorto local sunset and nonitorcd ncts until 2.100
or 0100 hours PDT.

We identified bats to spccics and aged them
using ossification of the epiphyseal cafiilage in
the tinger joints (Anthony 1988). We noted the
presencc of descended testes in males, and the
prcscnce of a tetus (pregnant), exposed or swol-
len teats (lactating). or exposed but not swollen
teats (postlac|ating.) in f'emales (Racey 1988). We
marked the dorsal surface of a wing with a spot
of liquid paper to aid in idcntification of indi-
viduals recaptured thc same night.

We tested tbr dillerences in sex [atio and thc
proportion of reproductively activc adults between

watersheds using a Ch!square test ofpropoftions.
with significance determined at P = 0.05. Data
tbr capture success rates are prescnted as mean
(t SE). We also providc a qualitative evaluation of
similarities and differcnces in repofted population
structure parametcrs trom the limited number of
published studies conducted in tbrest habitat on
the cast side ofthe Cascade Crest in Washington.

Results

We set mist nets on 70 nights for a total of 274
ner dghts in 2001 and on 65 nights 1br a toral of
224 net nights in 2002. Overall capture success
was 2.39 10.23 bats net r night r. We captured
1057 individuals of 11 species. Likelihood of
capturc varied within watersheds with four cap-
ture sites in the high-elevation watershed and five
capture sites in the low-elevation watershed show-
ing particularly high rates olcapture success. The
westem long-eared myotis, Iong legged myotis.
and fringed myotis wcre the most abundant spe-
cies (Table 1). Big brown bats, silvcr-haired bats
(La siotD cteri s no.livagair.r), and Califomia myotis
(M. caliJbmicus) also were fuequently captured.
We captured both sexes of all species except for
the silver-haired bat. h oary bat (ltsiurtrs t inerc us 1,
and Townsend's big-eared bat (.Corvtorlt inus
tov,ns e ndi i). The absence of femalc silver-haired
bats, despite thc capture of 8l males. was uncx-
pected: however. we captured a single juvenile
male silver-haircd bat on 2 August 2001 in Rock
Crcek. Sixty-six percent of all bats were adult
males and 297c were adult females. Twenty nine

TABLE L Bat lpccies capturcd in mist nets ir Kittitas and Yakima coun!ics. washinglon,200l and 2002. The numbcr of aduhs is
indicalcd. $ith lhe number of volant vouns in Darentheses.

Relat i \e
Total Abundance (%)

Weslem long-eafed myoti\

Long-legged myotis

Fnnged nryotis

Big browr bat

Sil\er h,rired brl

Calil0mia lnlotis
Weslem small-lboted nUotis

Liltle bro\i n myotis

Hoa0 brt

To!\nsend s big caird brl

Totals

268  0  1 )
5 3  ( 1 1 )

91 1',7)
r00  (  l )
8 l  ( l l
: 12  ( l )
26 (0)
9 (5)
5 (0)

l l  (D
0 (0)

692 (31)

107 (3)

82  (  18 )
32  (1 )
23 (0)

0 ( 0 )
36 (0)

1.1 (0)
.1 (0)
1 (.0)

0 (0)
I (0)

306 (22)

375 ( l1)
135 (29)
r29 (8)

1 2 3  ( 1 )
l J l  ( 1 )
7 rJ  ( r l
,10 (0)
r3  (51
l2 (0)

l l  (D
I ( l)

99E (59)

36.8
r5 .5
13 .0
tl.'7
1 .8
7 .5
3 .8
|. '7

t . u
0 .1

100.0

l.lo Baker and Lacki



TABLE 2. Timing of the stages of reproduction ibr \elect species of bats based on dales of misr ner ca|ures in Kittilas and
Yakima counlies. \\rashington. 20U1 rnd 2002. Dates fbr pregnancy, lactalion, and post-lactation are the earlicn and
latc\l rccordcd caplurcs of cach species. and dares ibr descended testes and vol.nt )oung are the e liest dater of
captlfc.

SpeLie\ Pregndnc) Laciation

Dcsccndcd Vohnl
Post lactalion tcs(c\ toullg

\\tnern long earcd m,voiis

Long-legged Dryotis

Fringcd nr\olis

Caliiornia ln,"-otis

\\€\iern small-fooied n) odr

Big bro\Lr b.rl

Sil\.'cr haircd bat h

5 Jun 25 Jul
I Jun - .l Aug

l,l Jun 26 Jun
22 Jun 5 Jul
l7 Jun 5 Jul
23 NItt,,- 12 Aug

E Jul 5 Aug
6 Jul 8 Aug
3 Jul 1: AUS

2 l J u l  -  l A u g
I Aug 3 Aug
30 Jul 2Aug

I Aug l2 Aug
I I  Jul l l  Aug
I Aug 12 Aug

l l  Aug
7 Aug 12 Aug
7 Aug - l6 Aug

1 2  J u l

l 2  J u l

30 Jul

l 2  J u l

l 2 l u l

l 2  J u l

2 Aug
25 Jul
I  Aug

l 3  A u g

l2  Aug

'\trlanl,vou.g ofthis spccics $crc not capturcd.
fr\dult females ofthis species \lere not caprurcd.

percent of all adults were reproductivcly activc.
including 157r of adult mrles rnd 49% of adult
females.

We restrict our repofi of the tining of reprc
ductive stages to those species for which we cap-
tured l0 or more individuals. We capnrred 14preg-
nant westem long-eared myotis between early June
and late July, 18 pregnant longlegged myotis
between early June and early Augusl. two preg-
nant lringed myotis in late June, and nine preg-
nant big brown bats bctwcen latc May and mid
August (Table 2). We captured 25 lactating west-
em iong-eared myotis between eiuly July andeuly
August, I 9 lactaliDg longlegged myotis between
early July and early August, l1 lactating tringed
nyotis between early July and mid August, and
six lactating big brown bats bctwccn latc July and
early August (Table 2). Fifty six percent of all
adult temales captured on or atier l8 June showed
evidcncc of rcproductivc activity (i.c., pregnant.
lactating. or post lactating). Reproductively ac
tive malcs of six spccics (wcstern long-eared
myotis, iong-legged rnyotis, Calitbrnia myotis,
big brown bat, silver haired bat. and hoary bat)
$,ere each first captured on 12 July in 2002.

\ \e  . ' r f ru rcd  \  o l rn l  l  oung o ferch  rpec ies  er -
cept the hoary bat. westem small footed nyotis
(M. cil iolabrum). l i tt le bro\i 'n myotis (M.
lacrJirgris), and Townsend's big-eared bat (Table
l). Only 5.6% of all captures werejuveniles; \olant
juleniles constituted l9ola of all captures on or
after l August. Fony-nine percent of all juveniles
captured were long-legged myotis. Thirty-seven
pcrccnt of juvcniles capturcd wcrc l 'cmale. The
earliest capturc dates for volant young were 9 July

tbr Yurna nryotis (.M. runuttet[is) and 25 July
for long legged myotis.

We capturcd 517 bats ovef 67 nights of sam-
pling in the high-elevalion watcrshcd (me;in = 2.37
i 0.29 bats net tnight '). and 540 bats over 68
nights ofsampling in the low-elevation watershcd
(mean = 2.42 10.35 bats net I night r). Long
legged myotis and silvcr-haired bats were more
abundantin the high elevation watershed, whcrcas
fiinged myotis were more abundant in the low-
elevation watershed (Table 3). A difference in adult
sex ratio ofbat species between watersheds where
a sufticient number of both sexes was captured
was evidcnt lbr longJcg-eed nryotis rnd tiinged
myotis. More males were captured per femalc in
the high-elevation *atershed than in the low el
evation watcrshcd (P < 0.001). The proportion of
reproductively activc adult t 'emales did not differ
between the high-elcvalion watcrshed and the low-
elevation watershed: however, thc propoftion of
reproduc t ive l l  ac t i re  adu l t  mr le \  u i rs  g rc r tc r  in
the high-elevation u,atershed than in the low el
evation wate$hed (P < 0. (.)0 I ). We captured sl ighd y
more  ju ren i les  and ju ren i le .  o I  more  rpee ic r  in
the high-elevation watershed than in the low-el-
evation watershed.

Discussion
We captured each of the I I bat species noted to
use Washingten fbrests as primary or secondary
hr rh i ra r  h1  Dr lque ' t  r lq48) .  a l l  hu t  one .pee ie .
predicted to occur in the Pacific Northwcst by
Chr i \ r \  xnd  \ \e \ r  {  Igq . l  r .  und i r l l  hu t  tuo .pec ie .
noted to use forest canopies in the Pacific North-
west (Wunder and Carey 1996). We did not capnrre
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TABI-E 3. \urnbcr ol adull (Julcnile) bals capturcd in nisl ncts. rilh adult ser rurio (no. nules / lenules) by species and
watcrshcd in Kinitas and Yakilrra counlics. \ishington. 2001 and 2002.

Spccics
Hirh'elevation $atefshedJ
Aduhs oulcniles) NI:F

Lou'elevation $,atershed
Aduhs (-juveniles) M:F \ J u l r \  ( i u r e n l l e \ l

$'eslern long-eared myoti\

l,ong lcggcd nloris

Fnnged m,votis

Big brorn bat

SiheFhr i fed bat

Cal i lbmia ln lot is

\Vestern sm.rll-fboted mlotis

Liltle bf o!\'n m,\'otis

Hoar) b.rlr

Tovnsend's hig carcd bat l

Corbined

14:t (6)
96  (  15 )
l 3  (1 )
61 (0)

1 2  i J
l 5  ( l )
22 (0)

8 (5)
6 (0)

7 ( D
| (0)

185 (32)

1.89
4.92
,1.50

1 1 . 2 0

10.67
10.00

1 .00

3 .53  -

231  (8 )
l9 ( 1.1)
96 (1)
62  (  l )
9 (0)

13 (0)
r8  (0 )

s (0)
6 (01
'l (o)
0 (0)

s 13 (27)

2.10
a.22
2.69
2.11

0.30
0.50
0.25
0.5t-)

315 ( l , l )
135 (29)
129 (8)
1 2 3  ( l l
i I  ( 1 )
7 8  ( l )
10 (0)

13  (5 )

r2 (0)
l l  ( 0 )

1 ( D
998 (s9)

1 .50

3.03
.r.35

l . l 7
r . 8 6

0 .71

2.26

r Malcs onlv.

" ' Sex ratios \\'ith difitrent letters are different at /'< 0.05.

the western rcd bat (Lqsiuru.\ blo.rserl/il). a spe-
cies rarel)' encountered outside established popu
lations in nofihem Califomia and Utah (Nagorsen
and Bdgham l993), or Keen's long-eared myotis
(Mtotis keenii). a species believed to be rcst cted
to thc coastal fbrcsts of wcstern Washington and
BritishColumbia (van Zyll de Jong 1979. Nagorsen
and Brigham 1993). Fringed myotis and
Townsend's big-e;ired bat are considered to be of
highest concern by the Western Bat Working
Group. a forum comprising the region's leading
bat experts. Thus, the prevalence of fringed myotis,
especially in the low elevation watershed, was
noteworthy. Moreover. the western long-eared
r r r5o t i r .  long- legged mlo l i { .  and Yuma rn lo t i s .
each captured in this study, are designated as
warranting closcr attention due to the limited data
available on theirbiology, habitat needs, and popu-
lation status (Forest Ecosystem Management
Assessment Team 1993, USDA Forest Service
and USDI Burcau ol' Land Management 1994).
Data from our study (Table l) indicate that the
westem long-eared myotis and long-legged myotjs
are abundant species in at least some forested re-
gions, and the ti inged myotis can be )ocally abun-
dant, east of the Cascade Range in Washington.

All bat capture methods are subject to bias
(Kunz and Brock 1975, Tidemann and Woodside
1978). Common among the studies conducted in
lbrcsts of castcm Washington that we reviewed
was the use of mist nets. halp traps, o[ both placed
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in tfavel corridors or locations where bats acquire
water and tbod (Thomas 1988. Campbell 1993.
Frazier l997, Taylor 1999: Table 4). We observed
that species dchness ofbat communities increased
with greater sampling effofi across studies. but
pattems in relative abundance f'luctuated among
locations (Table,l). Westem long-eared myotis,
the most tiequently captured species in our study,
was relatively less common in comparative stud-
ies q'ith the exception of Taylor (1999). Occur-
rence o f  long  legged myor r \  \ \a \  rncon\ i \ ren l .  a \
they were common in our study and studies by
Frazier (1997) and Taylor (1999). but abscnt in
captures of Campbell (1993) and the two nights
ofcaprure in early August in Thomas ( 1988). These
differences in abundance of longlegged myotis
among study locations suggest that turther in\'es
tigation is warranted. Although relatively com-
mon in our study, ftinged myotis \a,ere scarce or
absent in the other study locations. We sumise
that impofiant habitat clements tbr this species
(e.g., rock outcrops) that were present in thc wil-
tcrsheds we examined maybe absent near the other
study locations.

Sex and age ratios showed geographic varia-
tion: however, some ofthcse patterns l ikely were
arlifacts ofdifferences in the duration and timing
of sampling effort among studies. For example,
we capftued a lower percentage of rcproductive
Iemales than did Thomas ( 1988), and we captured
a lowel percentage ofreproductively active adults



TABLE,1. Aurhor location. caplurc cfibrr, mean elevation, and specics lis! (si!h relative abundance fanks) lbr nudies easl ollhc
Cascade Crest in washington.

CrptLue efibrl
\,lean eleralion

Thon s (1988) Canrpbel l  (1993)

SourhcastCascades Selk i rkNlourta ins
2 nights 78 nighls
500 m 1300 n

Frazier (1997) Ta,vlor (1999) This stud!

T.anaqa! Valle,v White Salmon R. Naches / Tic(o.

65 nights unreporcd 135 night \

6?5 m 850 m 1000 'n

\\tsrcm long eared myotis
l-ong leeged mlotis
Ffinged lnlotis
Big broun bal
SiheFhaired b:rt
Cairlbrnir ln!otis
\Vestem small iboted myotis

Li r r lc  broq n m!ot is '
Hoary bat
To$nsend's big cared bat

)es (5)

** ,

r-".i f Zt

l c s  ( l )

-vcs (:1)

]es (7t)

)cs (2)
yes (3)

yes (5)

tes t+l
yes (7t)

yes ( ,1)

l c s  ( l )

ycs (7r)

),es (5)

)es (6)

y e s  ( l )

yc! (21

,ves (7t)

tes (2)
yes  ( l )

) cs  (E )

ycs (6)
yes ( l)

r es  (3 ) "
yes (3) '

,"-cs 18)
]es  (5 )

) -es  ( l )

r"es (2)
yes ( l)

ycs (5)

)es  (7 )

lcs ( l0)
r e s  ( 1 1 )

' Spccjcs considered indistinguishablc by Ta,vlor (1999).

I Species rcporlcd (Taylor 1999) outside its kno$n rangc in coastal Washington and Brilish Colunbia (van Z) ll de Jong 1979.

Nagorsen and Br ighan 1993).

than did Campbell (1993). uho samplcd only af
ter I July during a single season. Regardless, pat-
terns of adult sex ratios across studies can still be
compared if the methods employed were thc same
and, thereforc, the biases consistent among stud-
ies. We tbund males were more abundant than
temales (Table 5) as did Thomas (1988) and
Canipbell (1993). We captured no female silver-
haired bats in eastem Washington; howevcr, in
Manitoba 90dl,: of all silver-haired bats cllptured
were fcmale (Barclay et al. l98ti). This anomaly
between these two studies may be an artifact of
differences in the timing ofcapture rclative to the
timing of migration. a rcsult of local habitat dif:
ferences, or representative ofa geographic varia-
tion in the occunence ofthe sexcs in silver haired
bats. Our results across all species support hy-
potheses for elevational differences between the
sexes (Thomas 1988, Cryan et al. 2000). with
proportionally f ewer fcmales than males captured
in tbe high-elevation watenhed relative to the low-
clcvation watershed (Table 3). The tining of re-
production in fcmale forest bats in eastern Wash-
ington varied widely, both within and among
species: however', the data repofted here gener
ally fall within thc time t'rames reported fbr thesc
bats in other regions of North Amcrica.

The onset of reproduction occurs in malc bats
in autumn in the Pacific Northwest;however, data
on male reproductivc condition ale scarce lor most

TABLE 5. Pcrccntage of adult male. adult felnale. and lol
antjulenile bats, and the percenugc of rcproduc
tivel,v active adultmale and lemalc balr liom nud
ies east ofthe Cascadc Crcst in \\hshington. Sex
falio ofadulls also is provided.

Thonas Campbell
( l98lJ) '  {  1991)'  This studr'
2 nights 78 nieht\ 135 nights

Study
Capture eftbn

Aduh malcs

Aftrlts only
Reproducri!c nalcs
Reproduc!irc lemales

Adult sex ratio (M:F)

.-18
25
l7

82
2 .18

n = 1 1 . 1  n = l ( 1 5 7
5.1 65
33 :9
t 2 6

n = 1 0 0  n = 9 9 1 1

63 19
1.61 2.26

'Perceniages deriled lrom dtrtr irThonas ( 1988) and Campbell
(1993) .

of the bat specics captured in this study, with the
most extensive data available for the longJegged
myotis. Spermatogenesis bcgins in long legged
myotis in August in New Mexico (Wamer and
Czaplewski 198.+) and all adult and most iuve-
nile rnale longJcgged myotis become reproduc-
tively active in Augusl in Oregon (Verts and Cara-
way 1998). Large testcs and small dark
epididymides were noted fbr individuals captured
on 17 August but regressed testes and lar-qc. pale
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epididymides were noted for those captured on
21 September. Schowalter (1980) found sperma
tozoa in thc utcrus of a tcmale taken on 21 Sep-
tember in Alberta. Based on consistent data be-
tween consecutive breeding seasons in our study.
we place the onset ofrcproductive activity in male
longlegged myotis earlier in the summer in eastem
Washington than that reported in other portions
()1 ils rangc.

Our con'rparison of results from gcographicalll,-
separated studies across eastem Washington dem
onstrates the existence ofvariation in the relative
abundance of several tbrest bat species. Thus.
conclusions drau'n solely on the data we collected
on thc Okanogan-Weniitchee Nationitl Forest would
have plovided an incorrect and incomplcte pic-
ture ofbat species abundance in the eastemWash
ington. For cxample. f i inged myotis were rela-
tively common (Table 1), cspccially in the
low elevation watershed: however. no other study
reported this species to be common and most re-
corded no individual of this species. Examina-
tion ofother studies confirmed that fringedmyotis
arc rarc in castern Washington; thus, this species
requires fu her study and careful considcration
in tbrest management planning.

Differences in the relative abundance oflong-
legged myotis among studies was particularly
puzzling, as this species was common in three of
the  f i re  s tud ie .  ue  conrpr led  bu t  abren t  in  tuo
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