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Forest Bat Communities in the East Cascade Range, Washington

Abstract

Limited data are available on the occurrence and relative abundance of bat species in Washington. We surveyed forest bat commu-
nities on the castern slope ol the Cascade Range in south-central Washington frem May through Angust, 2001 and 2002, We
selected two watersheds that differed in range ol elevation (760-1260 m vs. 1000-1400 m), contained mixed ownership {(public
and private), and were subject to Terest management practices typical of the penderosa pine forest zone in eastern Washinglon. We
captured 1037 bats of || species over 135 nights of sampling (mean = 2.39 £ 0.23 bats net ! night '). Of captures, 65% were adult
males, 29% were adull females, and 6% were volant juveniles. Fifteen percent of adult males and 49% of adull females were
reproductively active. We first captored pregnant females of myotis species from 3 to 27 June, and reproductive males from 12
July to 4 August. Volant juveniles of myotis species were captured between 25 July and 13 August. We caplured more males per
female in the high-clevalion watershed (3.53) than in the low-elevation watershed (1.58); the proportion of reproductively active
females was not different belween watersheds. A greater proportion of males were reproductively active in the high-elevation
watershed (0.2) than in the low-elevation watershed (0.09). We captured more juveniles and juveniles of more species in the high-
elevation watershed. Comparisen to other studies showed discrepancies in the relative abundance of fringed myotis and long-
legged myotis, suggesting that further study of thesc specics is warranted. These data indicate that management of forest bats
should begin to place a greater emphasis on conservation across landscapes.

Introduction ture in which capture data for forest bats in the
eastern Cascades are presented is Thomas (1988),
57 bats of five species were captured over two
nights in early August, 25% were adult females
and 82% of these were reproductively active. Three
theses contain bat capture data for forests east of
the Cascade Range in Washington. Campbell
(1993) captured 114 bats of eight species in the
Calispell Basin in the Selkirk Mountains of north-
eastern Washington. Thirty-three percent of cap-
tures were adult females and 63% of adult fe-
males were reproductively active. Frazier (1997)
captured 106 bats of 8 species in the Teanaway
River Valley in central Washington, and Taylor
(1999) captured 234 bats of 12 species in the up-
per White Salmon River watershed in south-cen-
tral Washington. Gitzen et al. (2002) captured 81
bats of five species in shrub-steppe habitat, most
from a single man-made structure on the Hanford
site in eastern Washington. Unfortunately, the latter
studies presented no data on population structure
or timing of reproductive stages.

Thirteen species of bats inhabit forests in the Pa-
cific Northwest (Dalquest 1948, Christy and West
1993, Wunder and Carey 1996), making bats
among the most diverse taxonomic group of mam-
mals in the region. Information on population status
is lacking for most species of forest bats across
many regions in the Pacific Northwest, including
the eastern Cascades (Forest Ecosystem Manage-
ment Assessment Team 1993, USDA Forest Ser-
vice and USDT Bureau of Land Management 1994).
Because forest bals switch roosts frequently (Lewis
1993), reliable data from which to assess changes
in population size are difficult to acquire (Hayes
2003). In lien of such information, forest resource
Mmanagers require, at a minimum, basic informa-
tion on species composition to assess the poten-
tial range of impacts that management activities
might have on forest bats. Likewise, information
on population structure of forest bat communi-
ties can provide an improved understanding of

differential habitat use among sex and age classes i o i i
of bats. Geographic variation in sex and age ratios of

bats and adult sex ratios skewed toward males
have been reported for many bat species across
North America (Kurta and Matson 1980,
Schowalter 1980, Thomas 1988, Barclay 1991,
Cryan et al. 2000, Zimmerman and Glanz 2000),
'Author to whom correspondence should be addressed. E- though th_e opposite h‘as also been mP(med (Baml_uy
mail: sarnhardi2k @ yahoo.com etal. 1988}, Explanations for male-biased sex ratios

Published survey data on bats are scarce for
arcas cast of the Cascade Crest in Washington.
The only study published in the primary litera-
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include differential mortality rates between the
sexes (Kurta and Matson 1980), climatic factors
(Thomas 1988), and elevation (e.g., Allen 1939,
Vaughn and Krutzsch 1954, Easterla 1973, Fenton
etal. 1980, Thomas 1988, Cryan ctal. 2000}. Biases
inherent to all bat capture methods (Kunz and Brock
1975, Tidemann and Woodside 1978) are over-
come within individual studies by using the same
methods across study sites. Elevational differences
in occurrence between the sexcs have been re-
ported (Thomas 1988, Cryan et al. 2000), with
proportionally fewer females than males captured
at high elevations relative to low elevations. Cryan
et al. (2000) suggested that female bats at higher
elevations experience greater energetic expendi-
tures than males, limiting the ability of females
to forage successfully and locate adequate roost-
ing sites. However, the flexible foraging behav-
ior (i.e., vegetation and ground gleaning) of fe-
male western long-eared myotis (Myotis evotis)
may cnable this species to breed successfully in
high-elevation habitats in British Columbia
(Nagorsen and Brigham 1993).

Virtually no data specific to eastern Washing-
ton exist on the timing of stages of reproduction;
however, historical species accounts and data for
a few species from a wider geographic range pro-
vide a basis for comparison. Pregnant female
western long-eared myotis (M. evoiis) were re-
ported from mid May through mid July through-
out their range (Manning and Jones 1989). Wider
temporal variation in pregnancy in long-legged
myotis (M. volans) is reported (Warner and
Czaplewski 1984), ranging from as early as mid
April and as late as mid August across studies in
Southern California { Dalquest and Ramage 1946),
Nevada (Hall 1946), Montana (Jones et al. 1973),
Wyomiing (Findley 1954), Scuth Dakota (Jones
and Genoways 1967), Nebraska (Jones 1964,
Czaplewski et al. 1979), and Colorado and New
Mexico (Davis and Barbour 1970). Druecker
(1972) indicuted that parturition in long-legged
myotis extended from May through August. Verts
and Caraway (1998) report that all adult and most
juvenile male long-legged myotis collected in
Oregon in August and September were reproduc-
tively active.

Timing of reproduction for fringed myotis (M.
thysanodes) varies little throughout the range of
the species (O'Farrell and Studier 1973). Histo-
logical examination placed the onset of pregnancy
between late April and mid May and parturition

between late June and carly July. Pregnant {ringed
myotis were captured in mid to late June {Barbour
and Davis 1969), and lactating individuals in early
to mid July (Miller and Allen 1928, Cockrum and
Ordway 1959, Easterla 1973). Maser (1998) re-
ported pregnant big brown bats (Eptesicus fuscus)
in late June, parturition in late June / carly July,
and lactation as late as early August in the north-
ern United States. Fenton et al. (1980) collected
gight pregnant big brown bats on 21 June and two
lactating bats on 27 June; Schowalter and Gunson
(1979) reported similar dates. While these stud-
ies provide valuable information from a wide
geographic perspective, data specific to more
narrowly-defined regions are needed by land
managers charged with conservation of bat spe-
cies.

In this paper we report the sampling results of
two breeding seasons in two forested watersheds
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 forest bat communities in eastern Wash-
ington and we discuss differences in reported
population structure parameters across the region.

Study Area

We surveyed bat communities in the Rock Creek
drainage of the Naches River valley and the Oak
Creek drainage of the Tieton River valley on the
Okanogan-Wenatchee National Forest, along the
eastern slopes of the Cascade Range in south-cen-
tral Washington. In this region, andesite and ba-
salt flows form ridge crests that are dissected by
deep valleys (Franklin and Dyrness 1988). Coarse-
textured, sandy soils support a narrow 15 to 30-
km wide zone of ponderosa pine (Pinus ponde-
rosa) forest between 600 and 1200 m in elevation,
running north to south and abutting shrub-steppe
habitat to the east (Franklin and Dyrness 1988).
Ponderosa pine dominates the xeric mid and up-
per slopes and characterizes this forest zone in
southern and central Washington. Grand fir (Abies
grandis) and Douglas-fir (Pseudotsuga menziesii)
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 area 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 concentrated our sampling
in Rock Creek (high-elevation watershed) between
1000 and 1400 m in elevation, and in Oak Creek
{low-elevation walershed) between 760 and 1260
m in elevation.

Methods

We used mist nets to capture bats. and we sampled
on most nights from 22 May to 17 August 2001
and 1 June to 16 August 2002. We placed nets
across and around ephemeral ponds and in areas
of pooled water along small streams. We sampled
9 locations in Rock Creek and 18 in Oak Creek
with a variety of nets used at capture sites, Nets
were 3 m tall and 3. 6, 9, 12, or [8 m long and
comprised 36-mm mesh. Tn general, we alternated
sampling between watersheds and chose capture
sites opportunistically. We opened nets ~ 15 min
prior to local sunset and monitored nets until 2400
or 0100 hours PDT.

We identified bats to specics and aged them
using ossification of the epiphyseal cartilage in
the finger joints (Anthony 1988), We noted the
presence of descended testes in males, and the
presence of a fetus (pregnant), exposed or swol-
len teats {lactating), or exposed but not swollen
teats (posi-laclating) in fermales (Racey 1988). We
marked the dorsal surface of a wing with a spot
of liquid paper to aid in identification of indi-
viduals recaptured the same night.

We tested for differences in sex ratio and the
proportion of reproductively active adults between

watersheds using a Chi-square test of proportions,
with significance determined at P = 0.05. Data
tor capture success rates are presented as mean
(= SE). We also provide a qualitative evaluation of
similarities and differences in reported poputation
structure parameters from the limited number of
published studies conducted in forest habitat on
the cast side of the Cascade Crest in Washington.

Results

We set mist nets on 70 nights for a total of 274
net nights in 2001 and on 65 nights for a total of
224 net nights in 2002. Overall capture success
was 2.39 + 0.23 bats net ! night -*. We captured
1057 individuals of 11 species. Likelihood of
caplurc 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 of capture success. The
western long-eared myotis, long-legged myotis,
and fringed myotis were the most abundant spe-
cies (Table 1). Big brown bats, silver-haired bats
(Lasionycteris noctivagans), and California myotis
(M. californicus) also were frequently captured.
We captured both sexes of all species except for
the silver-haired bat, hoary bat (Lasiurus cinereus),
and Townsend’s big-eared bat (Corvrorhinus
townsendii). The absence of female silver-haired
bats, despite the capture of 81 males, was unex-
pected; however, we captured a single juvenile
male silver-haired bat on 2 August 2001 in Rock
Creek. Sixty-six percent of all bats were adult
males and 29% were adult femnales. Twenty-nine

TABLE 1. Bat species captured in mist nets in Kittitas and Yakima counties, Washington, 2001 and 2002, The number of adults is
indicated. with the number of volant voung in parentheses.

Relative
Species Malcs Females Total Abundance (%)
Weslern long-eared myotis 268 (11) 107 (3) 375(14) 36.8
Long-legged myotis S53(1D 82(18) 135(29) 15.5
Fringed myotis 97 (7) 32 (D 129 (8) 13.0
Big brown bat 100 (1) 23 (0) 123 () 11.7
Silver-haired bat 81 (1) 0 (0 g1 (1 7.8
Calilomia myotis 42 (1) 36 (0) 78 (1) 7.5
Weslern simall-feoted myotis 26 (0) JE I 40 (0} 38
Yuma myotis 93 4 (M 13 (5) 1.7
Little brown myotis 5 () 7 12 (0) 1.1
Hoary bat L1 D 0 11 () 1.0
Townsend's big-cared bat 0 Ly 1 () 0.1
Tolals 692 (37) 306 (22) 098 (59) 100.0
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TABLE 2. Timing of the stages of reproduction for select species of bats based on dates of mist net captures in Kittitas and
Yakima counties, Washington. 2001 and 2002. Dates for pregnancy, lactation, and post-lactation are the earlicst and
latest recorded captures ol cach species, and dates for descended testes and volant young are the earliest dates of

capture.

Species

Pregnancy

Western long-cared myotis
Long-legged myotis

Fringed myotis
California myotis

Western small-footed myotis

Rig brown bat

SJun — 25 Jul
3Jun ~ 4 Aug
24 Jun — 26 Jun
22 Jun — 3 Tul
27 Jun — S )ul
23 May — 12 Aug

Sitver-haired bat P —

Descended Volant
Lactation Post-lactation testes young
8Jul — 5 Aug 1 Aug— 12 Aug 12 Jul 2 Aug
6 Jul — 8 Aug 31l - 13 Aug 12 Jul 25 Jul
3Jul-12 Avg TAug - 12 Aug 30 Jul 2 Aug
21l - 1 Aug 12 Aug 12 Jul 13 Aug
1 Aug - 3 Aug TAug-12 Aug 4 Aug
30Jul - 2 Aug 7 Aug - 16 Aug 12 Jul 12 Aug
— — 12 Jul 2 Aug

“Volant young of this specics were not caprurced,
" Adult females of this species were not captured.

percent of all adults were reproductively active,
including 15% of adult males and 49% of adult
females.

We restrict our report of the timing of repro-
ductive stages to those species for which we cap-
rured 10 or more individuals. We captured 14 preg-
nant western long-eared myotis between early June
and late July, 18 pregnant long-legged myotis
between early June and early August, two preg-
nant fringed myotis in late June, and nine preg-
nant big brown bats between late May and mid
August (Table 2). We captured 25 lactating west-
ern long-eared myotis between early July and early
August, 19 lactating long-legged myotis between
early July and early August, 11 lactating fringed
myolis between early July and mid August, and
six lactating big brown bats between late July and
early August (Table 2). Fifty-six percent of all
adult females captured on or after 18 June showed
evidence of reproductive activity (i.c., pregnant,
lactating, or post-lactating). Reproductively ac-
tive males of six specics {western long-eared
myotis, long-legged myotis, California myotis,
big brown bat, silver-haired bat. and hoary bat)
were each first captured on 12 July in 2002,

We captured volant young of each species ex-
cept the hoary bat, western small-footed myotis
(M. ciliolabrum), little brown myotis (M.
lucifugus), and Townsend’s big-eared bat (Table
1. Only 5.6% of all captures were juveniles; volant
juveniles constituted 19% of all captures on or
after 1 August. Forty-nine percent of 41l juveniles
captured were long-legged myotis. Thirty-seven
percent of juveniles captured were female. The
earliest capture dates for volant young were 9 July

tor Yuma myotis (M. yunianensis) and 25 July
for long-legged myotis.

We captured 517 bats over 67 nights of sam-
pling in the high-elevation watershed (mean = 2,37
1 0.29 bats net ! night "), and 540 bats over 68
nights of sampling in the low-elevation watershed
{mean = 2.42 £ 0.35 bats net ! night "). Long-
legged myotis and silver-haired bats were more
abundant in the high-elevation watershed, whereas
fringed myotis were more abundant in the low-
elevation watershed (Table 3). A difference in adult
sex ratio of bat species between watersheds where
a sufficient number of both sexes was captured
was evident for long-legged myotis and fringed
myotis. More males were captured per female in
the high-elevation watershed than in the low-el-
evation watershed (P < 0.001). The proportion of
reproductively active adult females did not differ
between the high-elevation watershed and the Tow-
elevation watershed; however, the proportion of
reproductively active adult males was greater in
the high-elevation watershed than in the low-el-
evation watershed (P <(1.001). We capturad slightly
more juveniles and juveniles of more specics in
the high-elevation watershed than in the low-el-
evation watershed.

Discussion

We captured each of the 11 bat species noted to
use Washington forests as primary or secondary
habitat by Dalquest (1948), all but one species
predicted to occur in the Pacific Northwest by
Christy and West (1993), and all but two species
noted to use forest canopies in the Pacific North-
west (Wunder and Carey 1996). We did not capture
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TABLE 3. Number of adult (juvenile) bats captured in mist nets, with adull sex ratic {no. males / females} by species and
watershed in Kinitas and Yakima counties, Washington, 2001 and 2002,

High-elevation watershed)

Low-glevation watershed Totals

Adults (juveniles) M:F Adults (juveniles) M:F

Specics Adults {(juveniles)  M:F
Western long-eared myotis 144 (&) 2.89
Long-legged myous 96 (15) 0.92
Fringed myotis EEIEY 4,50
Big brown bat 6l () 11.20
Silver-haired bat - T2 (1) —
California myotis 35 (1 10.67
Western small-footed myotis 22 () 10.00
Yurma myotis 8 (5) —!
Little brown myotis 6 () 1.00
Hoary bat' 700 —
Townsend’s hig-cared bat* I {0} —
Combined 485 (32) 353

231 (®) 2.30 375(14) 2.50
39014 0.22 135(2%) 0.63
90 (4) 2.69 126 (&) 303
62 (1) 244 123 (1) 4.35
9 () — 81 (1) —
43 (0} 0.30 78 (1) 1.17
18 (03 0.50 40 (0) 1.86
5 (0} 0.23 13 (5) 225
6 (h 0.50 12 (0) 0.71
4 (0) —_ 11 {0) —
(V)] — 10 —
51327 1.58 998 (59) 2.26

' Malcs only.
* Females only.
+2 Sex ratios with different letters are different at P < 0.05.

the western red bat (Lasiurus blossevilii), 4 spe-
cies rarely encountered outside established popu-
lations in northern California and Utah (Nagorsen
and Brigham 1993}, or Keen’s long-eared myotis
(Myotis keenir), a species believed 1o be restricted
to the coastal forests of western Washington and
British Columbia (van Zyll de Jong 1979, Nagorsen
and Brigham 1993). Fringed myotis and
Townsend’s big-eared 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
myotis, long-legged myotis. and Yuma myotis,
each captured in this study, are designated as
warranting closer attention due to the limited data
available on their biology, habitat needs, and popu-
lation status (Forest Ecosystem Management
Assessment Team 1993, USDA Forest Service
and USDI Burcau of Land Management 1994),
Data from our study (Table 1) indicate that the
western long-eared myotis and long-legged myotis
are abundant species in at least some forested re-
gions, and the fringed myotis can be locally 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
forests of castern Washington that we reviewed
was the use of mist nets, harp traps, or both placed
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in travel corridors or locations where bats acquire
water and food (Thomas 1988, Campbell 1993,
Frazier 1997, Taylor 1999; Table 4}. We observed
that species richness of bat communities increased
with greater sampling effort across studies, but
patterns in relative abundance fluctuated among
locations (Table 4). Western long-eared myotis,
the most frequently captured species in our study,
was relatively less common in comparative stud-
ies with the exception of Taylor (1999). Occur-
rence of long-legged myotis was inconsistent, a5
they were cormmon in our study and studies by
Frazier (1997) and Taylor (1999), but abscnt in
captures of Campbell (1993) and the two nights
of capture in early Augustin Thomas (1988). These
differences in abundance of long-legged myotis
among study locations suggest that further inves-
tigation is warranted. Although relatively com-
mon in our study, fringed myotis were scarce or
absent in the other study locations. We surmise
that important habitat clements for this species
(e.g., rock outcrops) that were present in the wa-
tersheds we examined may be absent near the other
study locations.

Sex and age ratios showed geographic varia-
tion; however, some of these patterns likely were
artifacts of differences in the duration and timing
of sampling effort among studies. For example,
we captured a lower percentage of reproductive
females than did Thomas (1988), and we captured
alower percentage of reproductively active adults



TABLE 4. Anthor, lecation, capture cffort, mean elevation, and species list (with relative abundance ranks) for studies east of the
Cascade Crest in Washington.

Author Thomas (1988) Campbell (1993)  Frazier (1997) Taylor (1999) This study
l.ocation Southeast Cascades  Selkirk Mountains  Teanaway Valley  White Salmon R, Naches / Ticton
Capture etfort 2 nights 7% nights 65 nights unreported 135 nights
Mean elevation 500 m 1300 m 673 m 850 m 1000 m
Western long-eared myotis yes (5) yes (6) yes (4) yes (2) ves (1)
Long-legged myotis — — yes (1) yes (1} yes (2)
Fringed myotis — — — yes (8) yes (%)
Big brown bat ves (3) ves (7t) yes (70 yes (4 ves (4)
Silver-haired bat — yes (1) — yes (91 yes (3)
California myotis —_ yes (2) ves {5) yes (6) yes (6)
Weslern small-footed myotis ves (2) yes (3 yes (6) yes (7) yes (7)
Yuma myotis® — ves (5) yes (3) yes (3)¢ yes (8)
Little brown myotis® ves (1) ves () ¥es (2) ves {3)¢ ves (9)
Hoary bat ves (4) yes (70 ves (7t) yes (91) ves {1
Townsend’s big-cared bat — — — yes (8) ves (11
Keen's myotis® — — — ves (3) —

* Species considered indistinguishable by Taylor (1999).

t Species reported (Tavlor 1999} outside its known range in coastal Washington and British Celumbia (van Zyll de Jong 1979,
Nagorsen and Brigham 1993).

than did Campbell (1993), who sampled only af-

ter 1 .Tuly during 2 single Season. Regardless, pat- TABLE 5. Pcrgcntage of adult male. adult femulé. and vol-
 of adul f0s across studies ¢ b ant juvenile bats, and the percentage ol reproduc-
terns of a 11 1 5eX ratios 4cross studies can still be tively active adult male and femalc bats from stud-
compared if the methods employed were the same ies east of the Cascade Crest in Washington. Sex
and, therefore, the biases consistent among stud- ratio of adults also is provided.
ies, We found males were more abundant than
females (Table 5) as did Thomas (1988) and T Tl s s
Campbell {1993). We captured no female silver- ey (1988) %) 15 Sty
. . . . Capture effort 2mghts 78 nights 135 nights
haired bats in eastern Washington; however, in
Manitoba 90% of all silver-haired bats captured All captures n=>57 n=114 n=1057
were female (Barclay et al, 1988). This anomaly Adult males 38 54 65
between these two studies may be an artifact of Adult females 2 33 2
differences in the timing of capture relative to the Volant juveniles 373 , '?Oﬂ f’
timing of migration, a result of local habitat dif- Adulis only n=36  n= n= 998
. . . Reproductive males nfa 47 15
ferences, or representative of a geographic varia- Reproductive females %2 63 49
tion in the occurrence of the sexes in silver-haired Adult sex ratio (M:F) 318 153 196

bats, Our results across all species support hy-
pOthESGS for elevational differences between the * Percentages derived tfrom data in Thomas (198%) and Campbhell
sexes (Thomas 1988, Cryan et al. 2000), with (1993,

proportionally fewer females than males captured

inthe high-elevation watershed relative to the low- of the bat species captured in this study, with the
elevation watershed (Table 3). The timing of re- most extensive data available for the long-legged
production in female forest bats in eastern Wash- myotis. Spermatogenesis begins in long-legged
ington varied widely, both within and among myotis in August in New Mexico (Warner and
species; however, the data reported here gener- Czaplewski 1984) and all adult and most juve-

ally fall within the time frames reported for these

: ! _ . nile male long-legged myotis become reproduc-
bats in other regions of North America.

tively active in August in Oregon (Verts and Cara-

The onset of reproduction occurs in male bats way 1998). Large testes and small dark
in autumn in the Pacific Northwest; however, data epididymides were noted for individuals captured
on male reproductive condition are scarce for most on 17 August but regressed testes and large. pale
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epididymides were noted for those captured on
21 September. Schowalter (1980) found sperma-
tozoa in the uterus of a femate taken on 21 Sep-
tember in Alberta. Based on consistent data be-
tween consecutive breeding seasons in our study.
we place the onset of reproductive activity in male
long-legged myotis earlier in the summer in eastern
Washington than that reported in other portions
of its range.

Qur comparison of results from geographically-
separated studies across eastern Washington dem-
onstrates the existence of variation in the relative
abundance of several forest bat species. Thus,
conclusions drawn solely on the data we collected
on the Okanogan-Wenatchee National Forest would
have provided an incorrect and incomplete pic-
ture of bat species abundance in the eastern Wash-
ington. For example, fringed myotis were rela-
tively common (Table 1), cspecially in the
low-elevation watershed; however. no other study
reported this species to be common and mosl re-
corded no individual of this species. Examina-
tion of other studies confirmed that fringed myotis
arc rarc in castern Washington; thus, this species
requires further study and careful consideration
in forest management planning.

Differences in the relative abundance of long-
legged myotis among studies was particularly
puzzling, as this species was common in three of
the five studies we compared but absent in two
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others. Whether this pattern reflects differences
in sampling cffort among studies, or differences
in habitat suitability remains unclear. More data
on the habitat requirements of long-legged myotis,
across multiple geographic locations, are needed.
We encourage future studies that assess long-legged
myotis habitat selection and landscape-scule varia-
tion in their abundance in forests of the Pacific
Northwest.
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