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structures or vegetative structures influence net-
ting success. Areas that bats funnel through on
their way from roosting to foraging sites (known
as “flyways™) make ideal sites to set nets because
it appears that bats fly these routes by memory and
are not constantly using echolocation, making
them more susceplible to capture in mist nets,

Large open areas are mirch more difficult to sam-

ple because the bals are more dispersed. The
assumnption ‘was made that wet areas within the
habitat zones represented areas of higher insect
abundance and ards of ¢onceritrated baf activity,
since bats are known to emerge and drink after
spending the day in'a hot roost.

Setup

Typically, four nets were sef up on any givén
night, but this varied from ‘one to five, depending
on the habitat and the number of suitable sites for
nets. Two harp traps (Tuttle 1974) were used in
buildings suspected to be used as night roosts
starfing in mid-season after the traps had been
modified to ensure captuire success.

Captures
Captured bats were held in sofi cloth bags until

nets were taken down (to ensure that we did not
recapture the same bat). Netting sessions usually

started 30 minutes before sunset and continued un--

fil midnight or 1:00 a.m. Nétting occasionally
ended later or earlier, depending on ambient tem-
perature and amount of bat activity detected with a
QMC bat détector:

Bats were held for at least one hour before their
mass was taken, to ensure that food ingested had
¢leared the digestive tract. Standard forearm meas-
urements were recorded, 4s were sex, age (based
on epiphyseal gap closure; see Antheny 1988),
and reproductive condition (for fernales, palpation
of abdomen indicated presence or absence of a fe-
tus, expression of mitk indicated lactaton, worn
area around nipples but no milk expression indi-
cated post-lactation; for males, relative size of tes--
tes was recorded; see Racey 1988),

Captured Red- and Blue-listed - individuals were
banded with a2 numbered plastic split-ring (on the
right forearm for females; on the left forearm for

P— et 4 b e, ey e A i i SR g e

males) (Barclay and Bell 1988). Number and posi-

‘tion of bands were recorded on data sheets,

Spotted Bat

Spotted Bats were counted on the basis of the
number of echolocation calls heard with our un-
aided ears on any given neiting night (Fenton et a/.
1987). Since individudl Spotted Bats forage over
specific areas or tertitories. following, specific
rootes: (Woodsworth ef al.. 1981;. Leonard and
Fenton 1983; Wai-Ping and Fenton 1989), the
number of passes were recorded and the actual
mumber of bats-in the area was estimated. In afl
cases except at Gallagher Bluff in Oliver, Spotted
Bat calls-were recorded from foraging or commut-
ingindividuals, Repeated passes, in an identifiable
orhit, were counted as one bat.

Long-eared Myotis

Additional measurements - were made on long-
eared bats, either Westem Long-¢ared Myotis or
Northem Long-eared Myotis (M. evotis, M.
septentrionalis), in an attempt to find 2 field char-
acteristic that would discriminate between the spe-
cies of Yong-eared bats in the province. As well as
the standard forearm (FA) measurement (mm) and
mass (g), length of the first metacarpal of the third
(MC3) and fifil (MCS) digits, tbia (T0) length

and ear length (EL) and width (EW) (mm) were
also measured (Figure 1). Déscriptive data were
collected on-each bat. These included presence or
absence and celour, of the shoulder patch, colour
of ears and wing membranes, and the relative
number of hiirs on the edge of the tail membrane
(uropatagium),

Bat Detectors

Bat detectors were not used in a consistent sam-
pling fashion. Rather, they were used as atool to
jndicate whether bats weére active in an area during
a given night. As well, on evenings with activity,
specics that could be identified on the. basis of
their calls were recorded as beéing present (Fenton
and Bell 1981). The following key to echolocation
calls was used to identify output from QMC mini
bat-detectors (simplified from Fenton and Bell
1981):
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1. 20-25 KHz, output atonal chirp...

3’. 40 kHz (or greater), output a sharp ‘tick ..

RESULTS

We sampled 64 different sites over the survey pe-
riod (some were sampled twice), Locations and
site names are. included in Table 1. Nets and/or
traps were set up on 76 nights, Seventy of these

involved nets only, The total number of net-nights-

(One net set on one night = 1 net-night) was 214,
with a mean nightly sampling period of approki-
mately three hours. The total mumber of trap-

nights (one trap set on.one night = one trap-night),

was 27, with average sampling periods lasting the

entire night. In total, there were 241 netftrap:

nights.

Of the 76 sampling nights, 27 nights had no cap-
turés, 26 had 1-3 captures, 15 had 10-20Ccaptures,
and & nights had more than 20 captures (Figure 2).
The average number of bals captured on a given
night was 7.2 (SE = 16.4), and the-average number
of species captured was 1.51 (SE = 1.69) (Figure
3). If species that were heard (Spotied Bats and
bats heard on QMC bat detectors) are also in-
cluded, the averagé number of species recorded on
a given night wag 2.09 (SE = 1.69) (Figure 4).
This shows that whien using bat detectors and in-
cluding the number of individual Spotted Bats
heard on a given night, the number of species re-
corded as present in a given area increases.

Overall, 484 bats were captured in either nets or
harp traps. An additional 55 bats (Spotted Bats,
Hoary Bats, and Pallid Bats) were either heard, de-
tected, or seen, for a total of 539 bats. Adult fe-
males comprised 59.3% of the 484 captured bats;
adult-males accounted for28.1%, juvenile females
6.4%, and juvenile males 5.8% (Figure:5):

Almost 60% of all captures were. made using nets,
40% using harp traps (Figure 6). Some species

sivesenenen HOATY Bat (Lasiurus cinereus)
1. Callsnot detectable in the ZO-ZSkHz range
2, 25-30kHz, output atonal ChiD ..vvceisvrenne
2" 25-30kHz, output a ‘put’ soUNd.c.vvcineciesiens
2°7.25-30 kKHz,; calls not detectable ..........coveseereee.
3. 40kHz, output a 10nAl Chirp . coeveerrresscresrensnnes

.see 2.

woreeSilver-haived Bat (Lasionycteris noctivagans).
vereennnee Big Brown Bat (Eptesicus fuscus)

e 5E8 3,

......... Southem Red Bar(Lasiurus Blossevilld)

v BNy MyoLis SPp.

were more likely to be caughtin harp traps: West-
ern. Small-footed. Myotis (Myoris ciliolabrum)
(68.4%), and Long-legged Myotis (M. volans )
(82.7%) although both were also captured in nets
(Figure 6). Silver-haired Bats (Lasionycreris
noctivagans) were only capfured in nets -and 2
Jarge proportion of Westemn Long-eared Myotis
(M. evoris) (94,9%), Califomia Myotis (M. cali-

fornicus) (88.9%), Yuma Myotis (M. yumanerisis)

(71.6%), Big Brown Bats (Epresicus jfuscus)
(63.3%), and Townsend's Bigeared Bats
(Plecotus townsendi) (60%) were also captured in
nets, The remaining species had almost equal pro-
portions of captures in either traps or nets; Little
Brown Myotis.(M. Jucifugus) (56.7%) and Fringed
Myotis. (M. thysanodes) (50%) (Figure 6). The
large proportion of bats captured in harp traps may
be 4 result of trapplacement. A large propottion of
bats were captured inharp traps in the Cariboo Re-
gion, a largely unpopulated area, with buildings
and bams scattered sparsely throughoui. Bats
commonly use buildings for night roostng. The
choice of buildings in the Cariboo is limited, re-
sulting in either a coficentration of species at'one
Toost or a higher probability of researchers setting.
-up traps in an appropriate building (or both). We
had less success with harp traps in areas- further
south, where there were higher concentrations.of
abandoned buildings and bams.

Almost 60%- of all bats captured were adult fe-
males, of which 54.7% were reproduictively active
(Figure 7). Of the remaining adult females, 36.6%
were non-reproductive, 4% appeared to have lost
their pups (bare patch around nipple, no milk
expressed and nipple not chewed-loocking), and
the remaining 4.5% were. of undetermined repro-
ductive status (Figure 7). High proportions of
reproductively active individuals were found for
Silver-haired Bats (100%), Big Brown Bats
(85.7%), Yuma Myotis. (71%), Fringed Myofis
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Frequency of number of species
- captured, detected, and heard
30-

includirig data from QMG bat detectors,

05 and # individual spotted bats heard

20+

18-

number of nights

10

o 1 2 3 4 5 6 7 8 9
# spp. captured/heard ona given night

Figure 4. Frequency distribution of nights with varying number of species either captured,
heard, or detected on bal detectors.

Captured bats: results broken down by
sex and age class

Juvenile female (6.4%)

Aduli male (28.2%)—

*~—Adult female (59.5%)

Juvenile male (5.8%)

Figure 5. Proportion of adult females, adult males, juvenile females and juvenite males captured
overthe entire survey area.
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(66:7%), and Western Small-footed Myotis
(62.5%). Large proportions of hon-reproductive
individuals were found for Townsend's Big-eared
Bat(66.7%), and approxirhately equal propottions
of reproductive-and non-reproductive individuals
were found for Long-legged Myotis (50%), West-
em Long-eared Myots (45.45%), and Little
Brown Myotis (41.8%), Of California Myotis,
16.7% were found to be non-reproductive but
another 33% of this.species were of undetermined
reproductive statms (Figure 7). '

Little Brown Myotis was the most common spe-
cies caught during the survey, accounting for 40%
of all bats.captured (194/484) (Figure 8). Of these
bats, 63% were adult females, 25% were adult

10

males, and the remaining 12% were juvenilg bats. .

Yuma Myotis ‘was the second most common
species captured, representing 16% of all bats
captured, Of this sample, 38% were adult females,
46% were. adult males, and the remaining 16%
were juveniles. The third Targest group was Big:
Brown Bat with 12.4% of all bats- captured (60/

484). Seventy percent of ‘these bats were adult
females, 209 were adult males, and 10% were
juveniles, The fourth largest group consisted of
Long-legged Myotis, representing 10.7% of all
bats captured (53/484). This sample resuited al-
most entirely from setting harp traps on o cof-
secutive evenings at'a night roost in Alkdli Lake.
Of this sample, 88.5% were adult fernales, the re-
mainder were adultmales, and no juveniles of this
species were captured. Spotted Bat (Euderma
maculatur?y ranks as the ffih most common
species, with 50 individuals heard. Spotted Bats
represent 9.28% of all bats either heatd, captored,
detected, orseen (50/539) (Figure 8). Over half of
the 39 Westermn Long-eared Myotis (M. evoris)
captured (56%) were adult females, 25% were
adult males, and the remaining 17% were jive-
niles. Long-eared bats represent approximately.
8% of the total bats captured. There were equal
proportions. of adult male and female Western
Smdll-footed Myotis captured (42%), plus one
juveriile female which accounted for 5% of the 19
‘bats handled. Western Small-footed Myotis repre-

% of all bats recorded by species
includes bats captured, detected, heard

40
- .
& 354 E..m.xEyderma macutatum.
= P. t.: Plecotus:townsendif
=8 A0 A p.; Antrozous pallidus
3 L. b, Lasiurus blossevill
S 25 M. 1.: Myotls thysanodes
=2 M. cil.: Myotis cliiolabrum
O 204 M. sfe; M. evotis/septentrionalis
..:l;. L. ¢.; Lasiurus cinereus
£ 151 L. . Lasionyétferis noclivagans
G M. 1. Myolis Jucifugus
w104 M. y.r Myotis yumanensis
o E. f.: Eptesicus fuscus
'S 54 M. v.: Myotis volans
4 . M. cal.: Myotis californicus
0 ‘_l"m L - C ] A
Em. Ap. ML Msge Ln My My
P.i. Lb. Meil. Le. ML Ef. M.cal
species

Figure 8. Proportioh of total number of bats captured (ineluding Spotied Bats that were heard)

Tepresented by each species.
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DISCUSSION

The following includes a brief account of each
of the Red- and Blue-fisted species (under the
heading SPECTES ACCOUNTS) covering Range,
Habitat (Foraging, Roosting), Diet, and Reproduc-
tion. New information collected as a part of this
survey, as well as general comments and recom-
mendations for each spedies have been included.
A brief summary of the non-listed species is also
included, brokeri down as Foliage-roosting: Spe-
cies-and Others. A conclusion is given with over-
all recommendations for pelicy, education, and
continued research on bats in British Columbia.

Red-listed Species:
Pallid Bat - Antrozous pallidus.
Southern Red Bat- Lasiurus blossevilli
Northern Long-eared Myotis/ Westem Long-
eared Myotis - Myotis septenirionalis/
Myotis evotis
{(Note: M. evotis is not Red-listed.)
Blue-listed speciest
Spoited Bat - Euderma maculatum
Townsend’s Big-earzd Bat - Plecomus
townsendii
Fringed Myotis - Myotis thysariodes
Western Small-footed Myotis - Myoris
ciliolabrum.
Non-listed Species:
Foliage-roosting species
Silver-haired Bat - Lasionycteris
nactivagans
Hoary Bat- Lasiurus cinereus
Others
Big Brown Bat - Epresicus fuscus
Long-legged Myotis - Myotis volans
Califomnia Myotis - Myotis californicus
Yuma Myotis - Myotis yumanensis
Little BrownBat ~ Myotis lucifugus

SPECIES ACCOUNTS
Pallid Bat

Range —— In Canadda, Pallid. Bats (Antrozous
pallidus) are restricted to the southern Okanagan
Valley, with the earliest record being an individual
collected near Oliver in 1931 (van Zyll de Jong
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1985). This population represents the northem
lirnit of the species’ distribution (Chapman et al,
1994). Pallid Bats range from Mexico throughout
the western United States (van Zyll de Jong 1985;
Nagorsen and Brigham 1993), There are jsolated
colonies in Oklahoma, Kansas (Hibbard 1934;
Morse and (GGlass 1960), and eastern. Wyoming
(Stromberg 1982). The distribution in Mexico is
fmown generally from populations in the states of
Jaliseo (Watkins er af. 1972) and Queretaro
(Schmidly and Martin 1973).

There aré only 19 records of Pallid Bats from the

southem Okanagan (Nagorsen and Brigham 1993;
Chapman ez al. 1994) (Figure 9), Reproductive in-
dividuals have ‘been reported (Grindal
etal. 1991).

‘No captures-of Pallid Bats were made during this
study, although there were three possible sightings
made by Gina and Anna Roberts in tHe Cariboo
Region, These sightings weére made between ap-

.proximately one hour past sunset and 1:00 am.
while theéy were looking for Common Poorwills

(Phalasnoptilus nunallii). On two occasions, a
“large, pale honey-coloured bat Was seen flying
low across the road™ in front:of their vehicle. This
oceuired once on the backroads of Gang Ranch
and once west of Williams Lake on a ranch lo-
cated on the -Chilcotin River, As well, Gina
Roberts reported sighfing a bat in the Williams
Lake Creck canyon just west of Williams Lake
that may have been 4 Pallid Bat.

We belicve that there is & high probability that
Pallid Bats live in this northem area. The habitat
seems to be appropriate (a small proportion-of the
region has a. micro-climate equivalent lo year-
round climates in the Okanagan, G. Roberts, pers.
comm,), although due to the short season and cool
‘temperatures generally characteristic of the region
during spring, fall, and winter, the population size

is likely small. Unforrunately, nettinig for Patlid

Bats means setting mist niets in areas where there
is a low probability of capturing other species. A
survey would need to be made specifically for Pal-
lid Bats orfor all bats in a smallerarea..

There was one other anecdotal report of a sus-
pacted Pallid Bat from the east side of Lake
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prey (Chapnan et al. 1994), Pallid Bats are known
1o prefer uncluttered foraging habitat with sparse
vegetation (Black 1974; Bell 1982) 4and are con-
sidered a desert bat (Hemmanson and O'Shea
1983).

The reported sightings of Pallid Bats fram this
survey were of bats flying low over the Toad int
open -grassland areas (Appendix 1). More study
is required to determine if these were truly
Pallid Bats that were sighted, where Pallid Bats
are, and where they are foraging and roosting in
these more northerly areas. .

Habitat: roosting — Pallid Bats use day
roosts primarily in rock crevices (Orr 1954;
Packard and Judd 1968; Vaughan and O'Shea
1976; Lewis 1990), but.shovr seasonal variation

in typeés of crevices used for roosts. In:spring and.

fall, they prefer to use vertically-oriented crevices
with low moming temperatures and wamm eyening
temperatures- that allow torpor early in the day
and then passive rewarniing prior 1o emergence

(Vaughan and O’Shea 1976). Lewis (1990) found.

breeding Pallid Bats in 1-2 m long, 10-30 ¢m
wide rock crevices. Roosts are thought to be
chosen on the basis of their inaccessibility to
predators (Vanghan and O’Shea 1976).

Females may choose horizontal crevices for
summer matemity colonies because these allow
for easier retrieval of-fallen young (Hermanson
and O'Shea 1983). Pallid Bats also use-stone piles
and hollows in trees (Hall 1946; Orr 1954) for
sumymer day roosting.

Colony size ranges from ‘single individuals to
200 bats (Orr 1954; Twenté 1955; Packard and
Jodd 1968; Vaughan and O’Shea 1976).
Ninety-five percent of the roosts found by
Vaughan and O'Shea (1976) had more than 20
individuals.

Night roosts vary, and inclide rock shelters, open
buildings, porches, bridges, shallow caves and
mines, and other man-made structures' (Dalquest
1947z, 19470b; Pearson et al. 1952; Krutzch 1954,
Qrr 1954; Twente 1955; Beck and Rudd 1960;
Herreid 1961; Barbour and Davis 1969; O'Stica
and Vaughan 1977; Brown and Grinnell 1930;
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Howell 1980 Bell 1982; Lewis 1990), as well as
ponderosa pine trees in the southem Okanagan
(Chapman er al. 1994).

In winter; Pallid Bats are assumed {o be largely

inactive and to hibemate (Hemnanson .and O'Shea
1983), Most winter records are of small mimbers
of individuals, ranging from one to four (Grinnell
1918; Alcorn 1944; Hall 1946; Orr 1954). Occa-
sionally, Pallid Bats were active over desert

springs during winter in Nevada when tempera-

tures were around 2 C (O'Farrell er al. 1967,
O’Farréll and Bradiey 1970).

Diet — Pallid Bats are considersd o be op-
portunists (Bell 1982) and take: a wide variety of
prey, including scorpions, crickets, solpugids,

darkling beédes, scarab beetles, carrion beetles,

grasshoppers, katydids, praying mantids, long-

‘horned beetles, -and sphingid moths (Hermanson
and O’Shea 1983). An analysis of the diet of

the Okanagan Pallid Bats showed that they were

eating, mainly beetes, although moths and

rieuropterans were also taken (Grindal et al. 1990).
1

Based on tooth and skull morphology, Pallid Bats
are adapted for feeding on large, hard-bodied
insects (Freeman 1981). They are also known 10
feed on the fruit and seeds of organ pipe cactus
(Howell 1980) and, although this was thought to
cccur incidentally while bats were feeding oft
insects ‘that were feeding in the flowers, recent
studies. have shown thay Pallid Bats do
opportunistically feed on nectar and pollen ‘of
these flowers (Herrera er al. 1991):

Reproduction — The Pallid Bat has a repro-
ductive pamtem. typical of a temperate

vespertilionid, with mating occurring in fall prior

to the wintering period. Females store sperm and
ovulate, fertilize, and implant blastogysts in eady
spring (Hermanson and (’Shea 1983). Length
of gestation varies with the climate and amount

of tirne spent in torpor (Orr 1954; Racey 1973).

Cn average, the gestation period is about nine
weeks (Orr 1954). Parturition occurs between
May and June in the southwestem part of the
United States (Orr 1954; Beek and Rudd 1960;
Barbour and Davis 1969; O'Shea and Vaughan
1977). Litter size varies. between one and ‘three
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Figure 10. Known distribution of Southern (Western) Red Bat (Lasiurus blossevilli) in British

Columbia (Nagorsen and Brigham 1993).

Southern Red Bats are” migratory, but ktile is
known about timing or destination of the species
(Nagorsen and Brigham 1993), The Northern Red
Batare known to migrate as far south as Mexico.
Movements away from. summer areas in eastern
Canada occur between late August and October
and the bats return in May. Northemn Red Bats
have been captured at Delta, Manitoba while mi-
grating north in early June and again on the return
south in late July -and early August (Barclay
1984). Timing of migration of Southern Red Bats
in B.C. may be similar because the latitude is simi-
lar, but this is not known. Migrating Northem Red
Bals may travel in groups (LaVal and LaVal
1979} but are otherwise generally solitary. North-
em Red Bats in eastern North America are also
known 1o be capable of hibémating and have been
found in caves and tree cavities with stable inter-
" nal temperatures (Fassler 1975).

Diet — The Northem Red Bat eats primarily
large moths (>10 mm body length) (Ross 1967;

Hickey and Fenton 1990), but will also eat beetles
and karydids (Hickey and Fenton 1990), There are
no records of diet analysis for the Southem Red
Bat and, due 1o 1its slightly smaller body size, it
may not be comparable to the Northerm Red Bat.

Reproduction — Northern Red. Bats produce
one 1o four young per litter and are exceptional
among bats in this respect (Shump and Shump
1982a). Theré is no'information available regard-
ing litfer size of the Southern Red Bat in British
Columbia,

Recommendations — The Seiithern Red Bat
likely forages very high, at or above the tree
canopy, which makes: capturing these- animals

quite difficulr. Given that the population size may
be quite Iow and that the degree of difficulty in

capturing these animals is high, this will be a diffi-
cult species to study, We snggest monitoring
the results of other bat research projects in the
province of B.C, If Sonthern Red Bats are cap-
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above the ground and just above the understorey
(LaVal er al. 1977; Fenton et al. 1983), Northern
Long-eared Myotis is- probably a gleaner (P,
Faure, -pers, comm.), very like Westerm Long-
eared Myotis (Faure et al. 1990; Faure and
Barclay 1692).

Habitat: roosting — In eastermi North
America, Northern Long-gared Myotis-have been
found in buildings and under the bark of trees
(Caire et al. 1979; Fitch and Shump 1979; van
Zyll de-Jong 1980), although there are no records
for B.C. Possible night roosts include caves and
buildings, and these are separate from day roosts
(Fitch and Shump 1579),

Northem Long-eared Myotis is a hibemator and,
although there are no records for B.C., it probably
holds. true that in the western part of its range, it
prefers cool, moist sites, where the air is still, for
hibernating (Fitch and Shump 1979). It may use.
caves ormines and roost singly orin small clusters

in tight crevices or drill holes (van Zyll de Jong
1985; Nagorsen and Brigham 1693),

Reproduction — Theé Northern -Long-eared
Myotis is a typical vespertilionid bat. It mates in
the fall: Females store sperm over the wisiter, ovii-
late, and become pregnant in spring with one

young (Fitch and Shump 1979). Breeding data for

B.C. suggest that young are born in late June and
early July (Nagorsen and Brigham 1993).

Western Long-eared Myotis

Range — The Western Long-eared Myotis is

found in temperate Norh America, ranging
throughout ¢entral and southern B.C. (north to
Smithers and Summit Lake near Prince George,
southwest to Victoria and up the. coast io
Kimsquit) (van Zyll de Jong 1985) and on Van-

couver Island, but not on the more northerly

Queen Charlotte Islands (Firman et al. 1993). It

Tanges across southern Saskatchevean:and Alberta,
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Figure 11, Known distribution of Northern and Western Long-earaed Myot‘is_(Myoﬁs
septentrionalis, M. evotis) in British Columbia (Nagorsen and Brigham 1933).
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Table 4. Reproductive. condition of captured Western Long-eared Myotis (Myotis evotis),

Reproductive condition

Site Site mamber Date, Numbeér of bats
Pregnant RHB(LIT) 26 hune21- 1
N SM(CL) 31 June26 2
Lacfating RHB(LIT) 26 June 21 2
SM(CL) 31 June 26 1
W 34 Tuly O} 2
ALPVP) 41 July 09 1
RHB(LITY 26 Aung 03 1
Post-lagtating —_— _— - 0
Flying juveriiles CR(VERNON) 51 July 30 1
MMCVERN OoN) 32 July 31 2
‘RATFALK 23 Aug 02 1
SM(CL) 31 AugDd 1
MADR 25 Augli 1

General notes — An adult male long-eared
myotis'captured at Chute Lake Resort just outside
Okanagan Mouniain Provincial Park may have
beén a Northern Long-eared Myots (M.
septentrionalis), due to the light brown colour of
its- ears and wing membranes. As well, a_non-
reproductive adult female captured and banded on
Skull Mountain (26 June) may have been a
Western Long-gared Myotis (M. evoris), although
it was classified as Fringed Myotis (M.
thysanodes) due to the exiensive number of hairs
along the edge of the uropatagium.

Recommendation — Petenmine an accurate:

method of discriminating among the three species
of long-eared myotis that are found in B.C. This
would involve more extensive. sampling of long-
eared myotis. If DNA analysis of hair follicle
samples can be. used to-identify species, visual
discrimination between species may then be
possible provided ‘there isfare field -character-
istic(s) that separate(s) them. Once this method
has been established, deterinine the extent of
the range of Northem Long-eared Myotis- (M.
septentrionalisy and Keen's Long-eared Myotis
(M. keenii) inthe province.

Spotted Bat
Range — The Spotted Bat (Euderma

maculatumy has a widespread distfibution over the
southwesiem United Staies. The most southerly

poinit of -its range is 1n the state of Queretaro,
Mexico (Schmidly and Martin 1973) and, untl
the present survey, the most northerdy known
point of its range was thought to be in the southemn
Okanagan dnd. Similkameen vaileys and Spences
Bridge area of British Columbid (Collard and
Barclay 1991; Sarell and Woodgate 1991;
Nagorsen and Brighiam 1993). Spotted Bats have
fecenfly been reported in Dingsaur National
Momument Park, Colorado (Navo et al. 1992) and,
as in that study, we expect that Spotted Bars will
continue to ‘appear’ as more: trained observers
continue to survey tikely habitat.

Spotted Bats were heard on 19 nights in 17 loca~
tions (Table 3). Excluding the bats heard at
previousty known Iocations (14 at Gallagher Bluff
and 2 at Lake Bumell in the southern Okanagar;
7 dlong the Old Hedley Rd,, 1 at Oliala and 4 at
Ginty's Pond and Daly Slough in the

Similkameen; total 29), there were (maximum

estimate) 24 additdonal bats hieard in the rest of
the survey area (Figure 12). New sites include
Ashcrofi (South Thompson River Valley), Lytton
(south Fraser River), Alkali Lake, Gang Ranch,
and Dog Creek (all in.the Cariboo Region along
the Fraser River canyon area), as well as Bull
Canyon (along the Chilcotin River in the
Cariboo), which represents the furthest Known
point west, and Williams Lake, the furthest known
point:north, for Spotted Bats (see Appendix 1 for

surirmary of locations sampled).







Valley to arid, upland areas near Alkdli Lake and
Gang Ranch. Dog Creek offered dry, upland areas
as well, but there was also riparian habitat avail-
able that the bats may have been using, Riparian
habitat, dominated by cottonwoods (Populus spp.)
and dense shrubs [waterbirch (Betula spp.), wil-
low (Salix spp.), and dogwood (Cornus spp.)l,
was associated with Spotted Bats flying and forag-
ing in the Similkameen Valley (Daly Slough and
dlong the Old Hedley Road) and-in Ashcroft atong
the South Thompson River Valley. In-the Cariboo
Region, Spotted Bats were heard along the
Chilcotin River at Bull Canyon and, although
riparian, this habitat was dry and dominated by in-
terior Douglas-fir (Psendorsuga menziesii) and
bunchgrass.

Habitat: roosting — All reported summer
roosts of Spotted Bats have very high, steep cliffs,
usually with a verticdl drop (Woodsworth. ef al.
1981; Leonard and Fenton 1983; Collard et al.
1990; Navo ef al. 1992). Wintering roosts of B.C.
Spotted Bats are unknown. There are, at present,
no studies' of Spotted Bat overwintering behav-
iour, although there is some evidence that they
stay in their summer roosts year-rounid in south-
western Utah (Ruffner et al. 1979; Poche 1981).

Past work in the southern Okanagan (Collard er al.
1991) suggested that Spotted Bats may shift from
roosting ont one side of the villey during the eaily
part of the breeding season to the other side of the
valley later on, The absence of Spotted Bats from.
the Cawston area and the Old Hedley Road in the
Similkameen Valley in late summer may reflect-a
habitat. shift made by the bats in response 1o
changing roost femperatuies and thermoregulatory
needs,

Foraging behaviour — Many have reported
that Spotted Bats forage in circuits or follow ellip-
tical foraging routes (Woodsworth er al. 1981;
Leonard and Fenton 1983; Navo er af. 1952).
Radiotelemetry studies of Spotted Bats in the
southem Okanagan indicated that foraging areas
were not exclusive but were well defined (e,
there is some overlap with neighbours) (Wai-Ping
and Fenton 1989) . They also showed that-Spetied
Bats foraged all night, with a one-way commuting
distance of 6-10 kmn from their day roost site.

Spotted Bats forage under-a variety of ¢onditions,
including wind, cloud cover, ambient tempera-
tures from 4.4 to 18,3 C, and during light showers,
but not Hieavy rain (Leonardand Fenton 1983).

Based on this information, we identified repeated

Spotted Bat passes at.a given site as a single indi-
vidual, in an attempt to-estimate the actual number
of bats present. The number of Spotted Bat passes
héard at a site is not 4 count of the number of bats
present (Table 3),

Reproduction — Therte is evidence that the
Spotted Bat follows the reproductive patter for a
typical temperate zone vespertilionid. Individuals
are sexually mature in their first year of life

_(Watkins 1977), Testes descend in late summer,
suggesting that mating cccurs in fall. (Easterla,

1965; 1973), although Poche (1981) found males
with mature sperin preseént in spfing months. Fe-
males store sperm over winter, Ovulation, fertili-
zation, -and implantation take place upon spring
emergence and a single young (Findley and Jones
1965; Easterla 1971; Watkins 1977; Poche 1981)
is born i early summer, mid-May to early June
(Waiking1977; O'Fairell 1981).

Diet — Spotted Bats are believed to Torage
primarily on moths (Watkins 1977; Fullard ef al.
1983).

Summary — X we assume that ‘Spotted Bats
travel 6-10 km from preferred roost sites {steep
cliffs) (Wai-Ping and Fenion 1989) to forage'in a
fairly defined area, following regular foraging
routes. or circuits (Leonard and Fenton 1983;
Wai-Ping and Feriton 1989), then we can usé this
information to locale potential 1oost sites, Usually,
when a Spotted Bat is located in an area based
on the observer hearing its echologation call,
potential roost sites can easily be identified by
scanning the topography for cliiff faces. In areas
where Spotted Bats dre heard echolocating, loca-
tions of specific cliff areas used as roosts by
Spotted Bats can be determined by listening at the
base of cliffs for exiting bats after sunset. Once a
roost site is located, it should be protected from.
human disturbance and development; protection
should be year-roynd unidl it is established
whether Spotted Bats migrate or hibernate. Roost
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Figure 13. Known distribution of Townsend's Big-eared Bat (Plecotus townsendii) in British

Columbia {(Nagorsen and Brigham 1993).

1952; Kunz and Martin 1982), It is generally
found in mesic habitats characterized by conifer-
ous and deciduous forests (Dalguest 1947a; Jones
1965), butitis absent from extreme desert regions
(Barbour and Davis 1969). It has, hawever, been
reported from the -dry interior of ‘Washington
(Dalquest 1948, Sarell and McGuiness 1993).

In this survey, Townsend's Big-eared Bats were
found in areas of interior B.C. that are classified
as the Bunchgrass and Interior Douglas-fir bio-
‘geoclimatic zones. The Bunchgrass zone is char-
acteristically hot and dry, with burichgrass,
sagebrish, and dry ponderosa pine forest as the
dominant vegetation types. Interior Douglas-fir is
the second warmest forest-zone of the dry southem
interiorand often becomes savannah-like along its
drier limits (Minist. of Forests, Res. Branch 1988).
However, within these biogeoclimatic zones are
small areas of wet habitat associated with streams,
lakes, and small marshes. These wet microhabitats
are the sites where Townsend’s big-eared Bats

weére captured, presumably while foraging, al-
though a juvenile male was found night-roosting
in a building at on€ location in Vernon (Apperidix
1). Dominani vegetation types of these
microhabitats -inclnded dense deciduous forest
[willows (Salix spp.), cottonwoods (Populus spp.),
-and wateibirch (Bérwula spp.)), and dense shimibs
{e.g., dogwood) which were usually located next
to awater source of some type (e.g., Vaseux Lake,
Williams Lake, small marshy pond in Vernon),

Habitat; roosting - Townsend's Big-eared
Bats aré known to use gypsum mines arid lime-
stone caves (especially in more southerly latiudes
where summer temperatures inside these struc-
lures are relatively warm) as well as buildings for
sumimer maternity roosts (Dalquest 1947a;
Pearson ezal. 1952; Kunz and Martin 1982). Sum-
mer roost sites in the easterni part of this species’

range are found in caves, cliffs, rock ledges, (ail

associated with well-drained oak-hickory forests),
and buildings (Barbour ard'Davis 1965).

-







Recommendations —

1. Protect maternity and hibernation sites. Restrict
access 10 these colonies because Townsend's
Big-eared Bats are reported to be extremely
sensitive to human digturbance.

. Identify critical roosting and foraging habitats.
‘Foraging habitat for lightweight bats such as
Townsend’s Big-eared Bats should be assessed
with light tags (Buchler 1976) and behavioural
observation, because current radiotelemetry
equipment is still too heavy for use on bats that
weigh less than about 12 grams (Aldridge and
Brigham 1988).

3. Locate maternity Toosts in the province and

protect them. This species may use buildings
and could be.mistaken for one of the more
common species by people unfamiliar with
bats. If people can be comvinced thiat they have
something novel, helpful, and harrnless in their
attics, they may be more inclined to allow these
animals to stay.
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Fringed Myotis

Range ~— The Fringed Myotis (Myotis
thysanodes) is distributed widely across westermn
North America from southem British Columbia to
Veracriz and Chiapas in Mexico, with disjunct
populations in the Black Hills of Wyoming and
South. Dakota (O'Farrell and Studier 1980). In
B.C,, records are from Vemon, Oliver and.
Osoyoos (van Zyll de Jong 1985), and from the
mouth of the Adams River, Shuswap Lake area
{(Nagorsen and Brigham 1993).

Fringed Myotis were capiured at a known night
roost af the Suzie Mine near Oliver, as'well as near
Alkali Lake, within 5 km of the Fraser River Val-
ley area, while they foraged -and night-roosted
(Appendix 1). Captures.at Alkali Lake represent a
significant northward extension of their known
range (Figure 14).
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Figure 14. Known distribution of Fringed Myotis (Myotis thysanodes) in British Columbia

(Nagorsen and Brigham 1993).




ting in-carly July, indicating tha




Recommendations—

1. Continue to survey populations of Fringed
Myolis. Assess abundance of this species inthe
Alkali Lake, Gang Ranch areas in greater detail
and investigate the extent of the range of this
species in that region, Survey the Kamloops
Region in more detail. (The Thompson River
Valley has abundant dry habitat, but there was
insufficient time to thoroughly investigate it:)

. Assess foraging habitat for this species in'the
regions where it is now known to exist. Using
light ‘tags (Buchler 1976), individuals can be
followed to determine foraging areas.

Western Small-footed Myotis

 General notes — Very little is known or pub-
lished on the natural history and distribution of
Western Small-footed Myotis (M. ciliolabrun) al-
thongh there is a reasonable amount of literature:
on Eastern Small-footed Myotis (M. leibif), a mor-
phologically similar species in eastern North
America. Although wing morphelogy and echolo-
catipn call§ are siinilar, suggesting some similarity
in-habitat use, the two species may not have simi-
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lar habitat preferences (Norberg -and Rayner
1987). The Westerm Small-footed Myotis is small,
weighing between 2.8 and 7.1 g (van Zyll de Jong
1985).

Range — The Western Small-footed Myotis
is distributed throughout most of western North
America, from Mexico through thie United States
to Saskatchewan, Alberta, and British Columbia
(van Zyll de Jong 1985; Nagorsen and Brigham
1993), In B.C., Western Small-footed Myoltis have
been found in the Okanagan and Similkameen val-
leys, ranging to Oyama and Keremeos respec-
tively (van Zyll de Jong 1985; Nagorsen and.
Brighamn 1993):

‘Western Small-footed Myotis were captured at
fournew sites outside the previously known range
(Appendix 1) and. another site along the Old
Hedley Road represents the furthest known point
north along the Similkamgen Valley. New sites
were along the South Thompson River Valley
(Wallhachin} and the Fraser River Valley area
(Alkali Lake, Gang Ranch, and Dog Creek)
(Figure 15).
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Figure 15. Known distribution of Western Small-footed Myotis (Myotis ciliofabrum) in British.

Columbia (Nagorsen and Brigham 1883).
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range of this species i that region. Survey the
Kamloops: Region in more detail. (The
Thompson River Valley has abundent dry
habitat, but there was insufficierit time to thor-
oughly investigate it.)

2. Assess foraging habitat for this species in the
regions where it is now known 10 exist. Using
light tags (Buchler 1976), individuals can be
foltowed to determine foraging areas. Foraging
activity can be determined by using mini-de-
tectors and mofitoring feeding buzzes of light-
tagged individuals (Note: This technique may
not be appropriate at sites where there are high
concentrations of bats).

Foliage-roosting Species

The lasiirires [Southern Red Bat (Lasiirus
blossevilli); Northern Red Bat (L. borealis) and
Hoary Bat (L. cintereus)], as well as the Silver-
‘aired Bat (Lasionycteris noctivagans), are known
10 be heavily dependent on tiees for Toost Sites
(Kunz 1982; Shump and Shump 1982a,b; Barclay
1984; Barclay er al. 198R). Red Bats and Hoary
Bats toost singly or as family groups (consisting
of the mether and one to two offspring for Hoary
Bats, one to five for Red Bats) {Shump and
Shump 1982a,b; Barclay 1989). Males may use
entirely different habitats and may be. spatially
segregated from the breeding females and young
during the breeding season (Kunz 1971; Barclay
1984). Silver-haired Bats may roost alone or in
small colonies, usually under the sloughing bark
of old trees (Kunz 1982; Barclay eral. 1988).

Al of these species are known to migrate to some
extent (Kunz. 1982; Shump and Shump 1982a, b;
Barclay 1984). The destination of Red Bats may
be the southern United States or Mexico, while the
final destination of Hoary Bats is sfill unknown
(Findley and Jones 1964). The lasiurines are
thought, to be active year-round, while Silver-
haired Bats; although considered migratory, hiber-
nate upon.arrival at their wintering grounds in the
southern United States. (Kunz 1982; Perkins and
Cross 1988). In B.C., however, Silver-haired Bits
have been found at all seasons. They have been re-
ported hibemating most often in trees, but also in
attics and oid mines (Nagorsen eral, 1993).
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Tree oosts tend 1o be high, wide open from be-
low, and along edge habitats (Shump and Shump
19824,b), and trees.may be deciduous or conifer-
ous (Barclay, 1989; Hickey, pers. comm.). In
Mamnitoba, Hoary Bats tend to use very tall, mature
cottonwood (Populus spp.), burr oak (Quercus
macrocarpd), green ash (Fraxinus pennsyl-
vanica), -and Manitoba maple (Acer negindo)
(Barclay 1989; §.L. Hdlroyd, pers. observ.). Stud-
ies i Pinery Provincial Park in southwestemn-On-
tario have shown Hoary Bats using mature white

and red pines {Pinus strobus, and Pinies resinosa

respectively) located close 1o the edges of flyways
(roads or river channels) and Northern Red Bats
using trees with heavy grapeving (Vims spp.)
overgrowth (B Hickey, pers. comm). Tree: species
were mainly pines that were close to edge habitat
onto open sayannah o open woodland areas. For
both species, roost sites were always very close to
feeding sites (B. Hickey, pers..comm).

Hoary bats were heard on QMC bat detectors.

at four locations (Appendix 1). All sites were
clagsified as Interior Douglas-fir Biogeoclima
-tic Zone. All sites bordered areas with very ma-
ture cottonwood (Populus spp.), Douglas-fir
(Psendotsiga menziesii) or westemn redeedar
(Thuja plicaa) (Appendix 1). No Hoary Baiswere.
captured during this survey.

Silver-haired Bats represented 2.1 % of all bats
captured. (Fig. 8). Silver-haired Bats wete either
detected or captured on five nights at four separate
locations {Appendix 1), In all cases, the bio-
geoclimatic zone was Interior Douglas-fir and nets
were Tocated near water. At two sites where indi-
viduals were captured, the presence of either preg-
nant, lactating or post-lactating females, or flying
juveniles indicated that local populations were
reprod uctively active (Table 8),

Other Species
Little Brown Myotis

The Little Brown Myotis (Myotis lucifiugus) was
the most commonly captured species during our
survey. This may be due.to the fact that it is very
commton and Has a wide distribution, but may also
be due toits tendency to be caught in groups. itis
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fon of captured Silver-haired Bats (LaSfonycteris noctivagans): -

Nu.mberofbafs
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Table 10. Reproductive condition of captured Yuma Myotis (Myotis yumanensis).

Reproductive condition Site Site number Date Number of bats
Pregnant GBR 16 Tune 03 4
Lactating, RHB(LIT) 26 June 21 5
T 32 Jung 29 1
GR 43 July 11 4
CR(VERNON) 31 Tuly 30 1
Post-lactating. CR{VERNON) 51 July:30 3
RHB(LIT) 26 Aug03 2
MADR 25 Augll 1
Elving juveniles CR(VERNON) 51 July 30 13

"We visited the Yuma Myotis colohy located in the
attic of an abandoned church near Squilax, B.C.,
on the Shuswap Lake, There were an estimated
1500 bais in the colony ix late Jine (C. Harris,
pers. comm.), and pups were about onie to-six days
old at this ime: (S.L. Holroyd, pérs. observ.). The
colony seems to be on a slight decline (C. Harxis,
pers. comm.) although long-term monitoring of
the population will more accurately show if this is
true. Interestingly, we captured thrée aduit males
(which originally had been banded at the colony in
Squilax) in'the attic of a house beside the Adams
Lake Sawmill, approximately 15 km up the lake
from the Squilax colony. The colony at the saiy-
mill is a materriity colony of approxifmately 140
individuals. Pups were visible and were approxi-
mately five to seven days old on 22 Tune (S.L.
Holroyd, pers. observ.).

A larger maternity colony was reported in the attic
of a summer home on the. west. arm of Lake
Okanagan. Estimated colony size was 3000 to
4000 adults on 01 August. We visited this eolony
on the day that the homeowners decided to keep
the colony. This decision was largely based on the
position taken by BC Environment in Penticton,
‘whereby the Miristry agreed 10 ¢lean up and seal
the attic, from the rest of the home if the residents
kept the colony. Two biologists from the Ministry
office in Penticton came to the house, handled the
bats and explaineéd some- of the basic ecology of
these bats to the residents. We believe this had 2
significant. impact on the decision made by the
residents of the house, From speaking to these.
people, we recomimend that an effort be made to
‘minimize the amount of disturbance by Ministry

personne) to the residents of the house: (human
and bat).

Big Brown Bat

Distribution of the Big Brown. Bat (Epfesicus
fuscus) is widespread (Appendix 3). Individuals
were captured in a wide variety of habitat types.

Big Brown Bats are easily distinguishable on the
QMC bat detectors because their calls are distinct
and loud (Fenton and Bell 1981), Their calls were
heard on many net nights when ho-bats were cap-
‘tured. Sixty individuals were captured over the
summer, representing 12.4% of the total captures,
A maternity colony of approximately 25 females
was found in-a bam in Lytton [L(SGB)-1-1; site
#47] and it was likely individuals from this colony
that were caught in our harp trap. Reproductive
data js summarizedin Table 11.

Long-legged Myotis

Long-legged Myotis (Myortis volans) represented
10.7% of the totl catchi. This. number would seem
to incicate that these bats are fairly widespread
and abundant: This was not the case, however, be-

cause most (31 of a total of 52 caught) were cap-
tured during two mghts trappmg at a night roostin
Alkali Lake, A large proportion of captured Long-
legged Myotis were non-reproductive (17 of 31
adult females), and another five appeared as
though they ‘had started lactating but lost their
pups (small bare. palch, mipple exposed but not
chewed, no milk expressed). The remaining nine
bats were lactating {see Table 12).
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SUMMARY
The Survey

Our survey found individuals of five species of
bats, currently either Red- or Blue-listed, in new
areas within the dry interior of B.C.. The area in-
volved in the survey was extensive, making it im-
possible to.spend more than ong or two nights at
any given site. Consequently, interpreting critical
habitat types 4nd species abundance from the data
is difficult. Current methods censu§ of bat pop-
ulations make it difficult to infer species abun-
dance because to ensiire netting success, nets are
set up specificadlly in areas of high bat activity.
Habitat use can be assessed via radie-tracking or
light-tagging (chemiluminescent tags) which ena-
bles the reseércher to follow bat activity through-
out the evening (light-tagging see Buchler 1976;
radio-tracking see Wilkitsson and Bradbury 1988).

Mist netting does not reveal what the behaviourof

the animal was 4t the time of capture, because cap-
tured individuals may be foraging, commuting to
other areas, or drinking from calm pocls of water.
More intensive studies are needed to detemmiirie

critical habitats either by ‘examining a specific

species or by studying a smaller area.

Behaviour and Reproductive
Strategy

The bats if British Columbia are colonial, with the
exception of the foliage-roosting species Southern
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Red Bat (Lasiurus blossevillly and Hoary Bat (L. .

cinereusy. Colonial animals may face a gréater
risk of population decline than more dispersed
species. Disturbance at a roost site (especially a
maternity roost) may affect large numbers of
breeding individuals and may have significant

long-term. effects on local populations. Wildlife

‘managers need to monitor populations ¢losely and
‘conserve summer-and winter roost sites if popula-
tion levels are to be maintained.. A basic under-
standing of bat reproductive ecology and of the
energetic constraints faced by breeding bats is
necessary to effectively manage bat populations.

Al temperate vespertilionids are under the same

basic constraints while breeding and over-
wintering (although migratory species may have

different problems, see Koehler 1991). Dufing

the breeding seasbn, temperature and precipitation

determine- whether individuals forage: or not
(Rydell 1989; Grindal et al. 1952). Aerial insecti-
vore foraging patterns -are inflienced by prey

availability, which in twm is affected by-ambient

temperature (Rydell 1989). Bats in temperate-
zone Sweden, for iristarice, forage only when am-

bient temperatures are above 10 C, which is when

prey levels are high enough to make hunfing ener-

‘getically profitable (Rydell 1989), Bats also make

use of a physiclogical mechanism that allows
themi to save energy. By using daily torpor (simi-
lar to the state entered while hibernating but uséd

on adaily basis), individuals reduce the costs asso-

ciated with homeothermy and can quickly rebuild
fat reserves: lost over winter. Torpor also allows
them to survive. periods of environmental ex-
tremes when food availability is low (Racey and
Speakman 1987; Thomas etal. 1590).

Populations at the northerninost limit of their
range, such as many of the bat species in B.C,,
may be under more severe and Vvatiable environ-

mentdl conditions than -more. southerly pop-

ulations. Short growing seasons and long winters

‘may mean that females do not reproduce in their

first year and that dufinig particularly cold orvari-
able springs, individuals in poor condition may
choose not to breed. Bats are long-lived animals
(Fenion and Barclay 1980; Tuttle and Stevénson
1982) and may opt out.of reproduction in years
where doing so risks their survival to the follow-
ing breeding season (S. Holroyd, pers. observ.).

“This means that the tumber of reproducing indi-

viduals in a population may vary from year to year
depending on the environmenta! conditions. As
well, overwinter survival rates for yearling bats is
generally 30-40% (Tuitle and Stevenson 1982; S.
Holroyd, pers. obsery. for E. fuscus in southeast-

ern Alberta), which means that the recruitment.

rate.for any given year is relatively low. Popula-
tion.récoveres would thus be slow and there may
be a critical group size (e.g., for thermoregulation

in roosts) that i§ necessary for the survival of indi-

viduals.
Batis and Forests

In Rrtish ‘Columbia, the Southern Red Bat
{Lasiurus blossevilliy and Hoary Bat (L. cinereus)
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be surveyed more intensively. Of all the areas we
sufveyed, this area is probably most threatened by
residential  development, For the norttiem
Okanagan in particular, we suggest enlisting the
help of local naturalists who know:the area well.
Naturalists can be exceedingly helpful in pointing
out areas within developed regions that are still
relatively naniral. This sort of discrimination is
difficult to make from topographic maps, espe-
cially if habitats are small and isclated,

It is our experience that naturalist clubs are very’

helpful when it comes to bat fauna because bats
are telatively poorly known and naturalists are
eager to contribute o the body of natural history
nformation. Light-tagging (Buchler 1976) is
probably the most useful method. for examining
foraging habitat use, especially by small bats.
This technique is most effective with large num-
bers of observers (a perfect evening activity fora
group of enthusiastic volunteer naturalists), A re-
cent modification of the light-tagging technique
inyolves using chemiluminescent fishing lures
in place of gel capsules (which must be manually-
filled with a chemilumineseent substance). This
new method is simpler, safer, cheap, and the fish-
ing lures can be purchased at most fishing supply
outlets.

We obviously only touched on the areas we
surveyed givén the amount of time available and
the extensive area covered. In all areas,
biogeoclimatic zones adjacent to the Bunchgrass
Zone represented areas of good 'bat habitat. In
particular, riparian areas and warm stands, espe-
cially of clder, mature trees (such as Douglas-fir,
western redcedar, and ponderosa pine) may be
particularly important for foraging and roosting.
The Fraser abd Thompson River valléys both hiad
some of the more rare bat species. River valleys
adjacent to these valleys {e.g.,, Deadman and Bo-
naparie valleys in the Thompson Rivér region)
may also hold fare bat fauna. More work:is needed
10 determine this,

Clearly, there is a need for intelligent management
of bat species if there is the will to conserve
populations. Populations may be healihy.now and

may stay that-way without Humayn disurbance, but,
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because of their colonial habits, low recruitment
rates, and special habitat needs, there is a danger ~
of quickly eliminating significant portiens. of the
population if proper policies are not in place.

RECOMMENDATIONS

Education

‘Not only does the general public need to be made

aware of bats and their ecological importance,

other government agencies need to be made aware

as well. The Ministry of Forests has taken steps re-
cently to more adequately understand the needs of
these forest-dwelling bats.

Bat Conservation Intemational (P.O. Box 16203,
Austin, TX, 78716-2603, U.S.A.) has a greatedu-
cational workbook with lots of information on bats
and projects for elementary school children. In our
experience, teachers find this publication very use-
ful. We: recommend that this publication be pro-
moted by maintaining it as part of a general
resource file that can be used by teachers to help.
educate. young people and change attitudes to-
wards bats, It should be supplemented with an in-
formative booklet on the bats of B.C. (Alberta has
a publication like this, see Dept. of Fish and Wild-
tife, Edmonton). This could include information.
on rabies, habitat use, general reproductive biol-
ogy, and perhaps how 1o attract bats that would be
useful to health care workers, foresters, teachers,
the general public, and BC Environment person-
nel. Once such a file is in place, we suggest that
educators be informed thay this information is
available. Such files could be compiled for various.
fauna that the Ministry has studied and could be-
come an invaluable bridge between the Royal
B.C. Museam and BC Environment biologists
and the public.

Once members of the public can isually identify
distnotive species, such as Townsend’s Big-eared

‘Bats (Plecoms townsendil), which may be using

attics in houses, more infomation is likely to
come from the public and perhaps more bats witl
avoid unnecessary extermination.
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equately assess each area, alfhough even individu-
ally, these are large areas to cover thoroughly.

Red- and Blue-listed Species

We have made specific recommendations for each
species following each -account (see Results. and
Dis¢ussion). Considerable range ‘extensions for
three (possibly four) species have been made by
this survey and this information represents all that
is known about those species in these new areas.

More basic information is required before each
species’ status can be adeguately assessed 1o de-
termine its position on rare or endangered species
lists. We recominend that bat ‘species camently
listed as Blue or Red should remain 5o listed until
research indicatesthat they are not at risk.

This survey could not adequately address species.

abundance. The fact that-a bat species is present in
an area. does not make it common. Fuither e-
search into the biology and distribution of these
species should be made to ensure that future man-
agement decisions are made with full information
of the system in question, Now thar more is known
about the range of specific bat species, surveys to
gather information on abundance, population
tiends, and specific habitat requirements should be
made in smaller, more manageable areas.

ACKNOWLEDGEMENTS

We thank everyone who helped make the survey
run as smoothly as possible and those who made
life a little easier. Special thanks go out to Anna
and Gina Roberis, who helped us trap many bats
in the Cariboo Region and gave us a place to sleep
(with a roof and walls) for a few evenings in
Williams Lake, Thanks to Sharon. Lawrence. and
the North Okanagan Naturdlists Club for arrang-
ing access for us to the Coldstream Ranch in
Vemon as well as assisting us on two very suc-
cessful netting nights. A, special thanks to Sharon
Lawrence and Pat MeAllister for helping us find
sites in the Vernon area and 1o Sharon for giving
us her “palace” on the lake for a few days!

40

Thank you to Tracey Bethune who chauffénred us

‘around Kelowna while our van was in the shop

(again) and for patiently enduring nights with no
bats.

Thanks to Peter Wise and Chris Hafris for show-
ing us major Yuma Myotis colonies i the Vemon
and Shuswap areas, as. well as to Shirley

MacKenzie and family for bat-catching assistance.

Thark you to the Rattlebox Sheep Famm, Ian
Fotheringham, Alkali Lake Ranch, and Garig
Ranch for allowing us access to their property.
Tharks to Cuyler Page for allowing us on the
Grist Mill property in Kererneos. and for his good
company, enthusiasm, and midnight munchies.
Tharks to Ted Puchciak for allowing us access 0

‘his attic eolony, and to Bob and Doris Anderson

for their help at Squaam Bay.

A big thank you goes ouit io Deanna and Glenn
Alford for letting us crash at their place (many
rimes) while in Kamloops and for making us feel
at home, and to the Genier Lake crowd for their
help.

Thank you to BC Environment wildlife staff
Orwville Dyer, Jim Young, and especially to Dave
Law, who directed us over many cattleguards and
loggirig Toads in search of rare and elusive-bats.
Also thanks to Dave Low, Orville Dyer, Mike
Sarell and Gina Roberts for comments on the
manuseript.

We would like to thank Laira Friis for her pa-
tience and enthusiasm, and the Brighams, who

were foolish enough to let their calling card

number be known to wayfaring biologists.

Thanks to Kelley Kissner and Chris Shewchuk for
comic relief ar the: UBC Field Station. L.M. and

S.H. would also like to respectively thank Sean
-and S4l forenduring a summerof Jong-distance.

« e
L

i 2

.

i g, S

i,
¥

i

i)

wF 1;
T






Chapmin, K., K. McGuinness, and R.M.
Brigham, 1994, Stafus of the Pallid Bar in
British Columibia. Minist. of Environ., Lands
and Parks, Victoria, B.C. Wildlife Working
Report No, WR-61, 32pp.

Cockrum, EL., and E. Ordway. 1959, Bats of the
Chiricahua Mouritaing, Cochise County, Ari-
zoma. Amer. Mus. Novitates 1938:1-35.

Collard, T.S. and R.M.R, Barclay. 1991. Identifi-
cation of the status and critical habitats of the
Spotted Bat (Euderma maculatum), in. the
South Okanagan Valley, British Columbia.
Unpiibl.. report stbmiited to the. B.C. Minist.
of the Enviren. 19pp.

, 5.D. Grindal, RM. Brigham, and RM.R.
Barclay. 1990. Identification of the status and
critical habitats of the Spotted Bat (Euderma
maculatum), Pallid Bat (Angrozous pallidus)
and Fringed Bat (Myotis thysanodes) in the
South Okanagan and Similkameen Valleys,
British Columbia. Unpubl. report submitied to
World Wildlife Fund Canada and the B.C.
Minist. of Environ, 27pp,

Commissaris, L.R. 1961. The Mexican big-eared
bat in Arizona. J. Mamrnal. 42;61-65,

Constantine, D.G. 1958. Ecologicai pbservations
on lasiirine bats in Georgia. J. Mammal.
39:64-70..

-.1966. Ecological observations onlasiurine
bats in Jowa. J. Mamm. 47:34-41.

Cowan, 1. McT., and C.J. Guiguet, 1965. The
mammalg of British Columbia. B.C. Prov.
Mus. Handbook. 11. 414pp.

Dalquest, W.W. 1947a. Noies on the natiral his-
tory of the bat Corynorhinus rafinesquil in
Califormiz. J. Mammal, 28:17-30.

. 1947h. Notes on the natural history of the
bat Myotis yumanensis in California with a
description of a new race. Amer. Midl. Nar.
38:224-247.

42

. 1948. Mammals of Washington. Volume
2. Univ, of Kansas. 444pp.

Davis, R. 1960. Growth and development. of
young pallid bats, Antrozous pallidus. I
Mammal, 50:729-736.

Davis, W.B, 1960. The mammals of Texas, Bull.
Texas Game and Fish. Comm. No. 41.

Easterla, D.A. 1965. The spotied bat'in Utah. .
Marmimal. 46:665-668.

. 1966. Yuma myotis and fringed myotis in
southern Utah. J. Mammial. 47:350-351.

. 1971, Notes ori young and adults of the
spotted bat, Euderma maculatumn. . Mammal,
52:475-476.

. 1973. Ecclogy of the 18 speciés of
chiroptera at Big Bend National Park, Texas.
Noithwest Missouri State Univ. Studies 34:1-
165.

Ewing, W.G.; EI. Studier, and M.J, O'Farrell.
1970. Auturan fat deposition and gross body
composition in three species of Myotis.
Comp. Biochem. Physiol. 36:119-129.

Fassler, D.J. 1975, Red bat hibernating in a wood-
pecker holé. Aim, Midl, Nat. 93(1):254.

Faure, P.A, 1972. Distribution and overwintering
of Myotis leibii and Eptesicus fuscus
(Chiroptera: Vespertilionidae) in Ontario. Life
Sci. Occas. Pap., Roy. Ont. Mus, 21:1-8.

, and RMR. Barclay. 1980. Myofis
lucifugus. Mamm, Spec. 142:1-8.

, and R.M.R. Barclay. 1992. The sensory
basis of préy detection by the long-eared bat,
Myotis evotis, and the consequences for prey
selection. Anim. Behav. 44:31-39.

__, and GP. Bell, 1981. Recognition of spe-
cies of insectivorous bats by their echoloca-
tion calls. J, Mammal. 62(2):233-243

N e

. -
UL . S

A i e

N T
T

e

T
—n

e,







Hibbard, C.W. 1934, Antrozous bunkeri, ancwbat
from Kansas. J. Mammal. 15:227-228,

Hickey, M.B.C., and M.B, Fenton. 1990, Foraging
by red bats (Lasiurus borealis); do
intraspecific chases mean territorjality? Can,
J. Zool, 68:2477-2482.

Hoffmeister, D.F., and W.W. Goodpaster. 1954.
The mammals of the Huachuca Mountains,
southeastern Arizona, Iiinois Biol. Monogr,
24:1-152.

Howell, D.J. 1980. Adaptive varaion in diets of
désert bats has implicadons for evolution of
feeding strategies. J. Mamimal. 61:730-733.

Humphrey, S.R., and T.H. Kunz: 1976. Ecology
of a Pleistocene relict, the western big-eared
bat (Plecotus townsendii), in the southem
Great Plains. J. Mammal, 57:470-494.

Jones, C.1965. Ecological distribution and activity
periods .of bats of the. Mogo]lon Mountains
area of New Mexico and adjacent Arizona,
Tulane Studiés Zool, 12:93-100.

Tones, C., and R.D. Suttkas, 1972. Wing loading
in Plecotus rafinesquii. J. Mammal. 52:458-
460,

Jones, LK, Jr,; and L.R. Choate. 1978. Distribu-
tien of two species of long-eared bats of the
genus Myortis on the northem Great Plains.
Prairie Nat. 10:49-52.

Koehler, CE. 1991, The réproductive ecology of
‘the hoary bat (Lasiurus cinereus) and its réla-
tion to litter size variation in vespertilionid
bats. Unpubl. M.Sc. Thesis. Univ..of Calgary.
Calgary, Alta,

Krutszch, P.H. 1954. Notes on the habits of the
bat, Myouis californicus. J. Marhmal. 35:530-
545,

Kunz, TH. 1971. Reproduction of some
vespertilionid bats in central Iowa. Am. Midl.
Nat: 86(2):477-486.

. 1973, Resource utilization: temporal and
spatial components of bat activity in central
Iowa. I. Mammal..54:14-32,

— . 1982, Lasionycteris noctivagans. Mamm.
Spec. 172:1-5.,

, and A. Kuirta. 1988. Capture methods and
holding devices. Pages 1-28 in T.H, Kunz, ed.
Ecological ‘and behavioral methods .for' the
study-of bats. Smithsonian Instit. Press, Wash-
ington, D.C. 533pp.

, and R.A. Marin 1982. Plecotus
townsendii. Mamm. Spec. 175;1-6.

LaVal, RK, RL. Clawson, M.L. LaVal, and W.
Cuire. 1977, Foraging behavior and nocturral
activity patterns of Missouri bats with empha-
sis on the endangered species Myofis
grisescens and Myotis sodalis. J. Mammal.
58:592:599.

o ,andMIL. LaVal, 1979. Notes-on reproduc-
uon bchavmur and abundance of the red bat,
_ Lasiurus borealis. ]. Mammal, 60 209-212,

Leonard, M., and M,B. Fentorn. 1983. Habitat use
by spotted bats (Euderma maculanim,
Chiroptera: Vespertlhomdae) roosting” and
foraging behaviour. Can. I. Zool. 61:1487-
1491.

Lewis, S.E. 1990. Preliminary observations of pal-
Hd bat maternity roost. Bat Research News
Vol. 34(4):86.

Long, C.A. 1965. The mammals of Wyoming.
Univ. of Kansas Publ, Mus, Nat. Hist,
14:493-758,

Manning, R.W., and LK. Jones; Ir. 1989. Myosis

evotis, Mamm. Spec.320:1-5.

Martin, C.0, 1974. Systematics, ecology and life
history of  Antrorous  (Chiroptera;
Vespertilionidag). Unpubl. M.S. Thesis,
Texas A&M Univ, College Staton, Tex.
256pp.

i

e







Racey, P.A. 1973, Environmental factors affecting
the length of gestation in heterothermic bats.
J. Reprod. Fert. Suppl. 19:175-89.,

. 1988. Reproductive assessment in bats,
Pages 31-43 in T.H., Kunz, ed, Ecological and
Behavioral Methods for the-Study of Bats.
Smithsonian Instit. Press., Washington, D.C.
533pp.

,» and JLR. Speakman, 1987. The energy
costs of pregnancy and lactation ‘in
heferothermic bats. In A.S.L Loudon and P.A.
Racey, eds. Reproductive Energetics of Mam-
fnals, Proc. Symp. Zool. Soc. Lond.
Clarendon Press., Oxford, UK. 371pp.

, and SM. Swift. 1981, Variations in gesta-
tion length in a colony of pipistrelle bats
(Pipistrellus pipistrellus) from year to year. J,
Reprod. Fertil. 61;123-129. '

Rainey, W.E., E.D. Pierson, M. Colberg, and J.H.
Barclay. 1992. Bats in hollow redwoods: sea-
sonal use and role in nutrient wansfer into old
growth communities. /n Proceedings of the
22nd Anninal North American Symposium on
Bat Research, Quebec City, Quebec, Canada.

Roest, AL 1951. Mammals of the-Oregon Caves
area, Josephine County. I. Mammal, 32:345-
351.

Ross, A. 1967. Ecological aspects of the food hab-
its of insectivorous bats. Proc. West. Found,
Vertebr. Zool. 1:205-263..

Ruffner, G.A., RM. Poche, M. Meierkord, and
LA, Neal. 1979, ‘Winter bat activity over a
desert wash in southwestern Utdh, Southwest.
Natur, 24:447-453.

Rydell, J. 1989. Feeding activity of the northem
bat Eptesicus nilssoni during pregnancy and
Iactation. Oecologia 80:562-565.

Sarell, M.)., and K.P. McGuinness. 1993. Rare
bats of the shrub-steppe ecosystem of castern
Washingion. Report prepared for the Wash-
ington Dept. of Wildl. 23pp.

, and D. Woodgate. 1991, Habitdt recon-
naissarice and first observation of the Spotted
Bat (Euderma maculatum) in the Thompson.
Region, B.C. Prepared for the Wildlife
Branch, Minist. of Enyiron,, Lands and Parks,
Victoria, B.C. 11pp.

Schmidiey, D.J.,-and €.0. Martin: 1973. Notes on
bats from the Mexican state of Queretaro.
Bull. Soc, Calif. Acad. Sci. 72:90-92.

Schowalter, D.B., and A. Allen. 1981, Late sum-
mer activity of small-footed, long-eared and
big brown bafs in Dingsaur Park, Alberta.
Blue Jay39(1):50-53.

Shimp, K.A., and A.U. Shump. 1982a. Lasiurus
borealis. Mamm. Spec. 183:1-6.

. and AU, Shump. 1982b, Lasiurus
cinereys. Mamm. Spec. 185:1-5.

Stromberg, M.R. 1982. New records of Wyoming
bats, Bat Res, News 23:42-44,

Studier, E.H, 1968. Fringe-tailed bat in northeast
New Mexico. Southwest. Nat. 13:362.

o and M), Q'Farrell. 1972. Biology of
Myotis  thysanodes and M. lucifigus
(Chiroptera: Vespertilionidae) - I. Thermo-
regulation. Comp. Biochem. Physiol.
41A:567-595.

Thomas, D.W. 1988. The disiribution of bats-;'m
different ages of Douglas Fir forests. J. Wildl.
Mariage, 52(4):619-626.

, M. Dorais, and J-M. Bergeron. 1990, Win-
ter energy budgets and gost of arousals for hi-
bernating little brown bats, Myotis lucifugus.
J. Mammal. 71(3):474-475,

Trune, DR, and C.N. Slobodchikoff. 1676. So-
cial effects of roosting on the metabolism of
the pallid bat (Antrozous pallidus). J. Mam-
mal. 57:656-663.

Tuttle, M.D. 1974. An improved trap for bats, J.
Maimmal. 55:475-477.

R TUUE L L S I

i C
r T e g e

o

N e
ety






‘. ot i S
i Sk -

ot £ o
g T

28






PRRNPRUES0 [TR— i P

50

vl e it

Appendix 1. (Continued).
Table A-1.{Continued).

Alkali Lake; AT -1; Site #41, Foraging/commuting ared,

Habitat description: Bats were flying and feeding over lake, over upland area sonth of the lake and over riparian area
in'the valley southwest of Alkali Lake; habitat varies from open, shallow lake to dense cattail at lake édgeto
dry, grazed upland with shortgrass and bunchgrass to-a riparian- habitat with sparse/moderate coverof shrubs
and trees {water birch).

Elevation: 640 m

Biogeoclimatic Zone: Interior Douglas- fir

Wildlife Habitat Class: LS-MR-CF-BS

Gang Ranch; GR-1; Site #43. Commuting.

Habitat description: Spotied Bats were flying over dry, grazed upland areas; also areas here with planted hayfields ‘
{e.g., alfalfa, clover) possibly in the direction of the Fraser River Canyon, 1

Elevation: 610m. ;

Biogeoclimatic Zones: Bunchgrass and Interior Douglas-fir

Wildlife Habitat Class; CF-BS

Dog Creek: DC(HMHF)-1; Site #45. Foraging/commuting area.

Habitat description: Bats were flying and feeding beside cliff area below Dog Creek dome; habitzt in upland area
beside cliffs dominated by sage and bunchgrass with sparse ponderosa pine; lowland immediately adjacent to
this area with hayfields, and riparian habitat (densecouonwood at river edge and densé shrubs); oppesite side of
valley, steep slopes with defise dounglas fir; number of bats were heard flying together in'the same area as calls
were heard overlapping.

Elevation: 700 m

Biogeodclimatic Zones: Bunchgrass and Interior Douglas-fir

Wildlife Habitat Class: CF-DF-FS

Lytton, St. Georges; L{SGB)-1; Site #47, Foraging/commuting area,.

‘Habitat description: Bats werc heard flying and feeding over deserted barn buildings surrminded by overgrown pas-
ture area (mostly knapweed, Centaurea Spp.); area'is within 1/2 km of the Fraser River Canyon across from the
meuth of the Stein River Valley:

Elevation: 215 m

Biogeoclimatic Zone: Ponderosa pine

Wildlife Habitat Class; CE-UR-FS

1
Upper Bench Road, Keremeos; UBR(K)-1: Site #48. Commuting, _ 1
Habitat description: Bats were heard along approximately 5 to 10 km streich of road along the north side of the 7
Similkameen Valley between Cawston and Keremeos, The road runs through orchard areas, field areas, g
bunchgrass $lopes and past rocky outcfoppings and Keremeps Creek. f
‘Elpvation: 520 m 1
Biogeoclimatic zone: Bunchgrass 4
Wildlife Habitat Class: OV-BS-CF-FS-TR d
Bull Canyon; BC-1; Site #61, Foraging/commuting area. '

Habitat description: This site was within 20m of the Chilcotin River; riverside area covered with short aspen sap-
lings; sparse large cotlonwoods and shrubs {dense Spirea spp., sparse wild rose, sparse.juniper); sparse Doug-
las-fir with dry bunchgzass nnderstorey. ‘

Elevation: 715 m .

‘Biogeoclimatic zone: Interior Douglas-fir

Wildlife Habitat Class: FS-DF-RO
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Appendix 1. {Continued).
Table A-2. (Continued).

Roderick Haig-Brown Provincial Park (Loop Island Trail); RHB(LIT)-1-1&2; Site #26. June 21 and August 03;
1992. _

Mist nets. June 21: six adult females (one pregnant, two lactating), two adult males; August 03, 1992: one adult
female (lactating) 7 7 . )

Habitat description: Nefs set across openings onto still, overgrown channels along pathway system. Area ,c_ons1srs‘0f
dense-forest of mature ‘westem red. cedar, Douglas-fir and pine with ‘dénse undergrowth of shrubs (red osier

dogwoad, mock orange, Salix spp., Spirea spp.) and plants (thimbleberry, baneberry and Oregon grape).
Elevation: 365 m

Biogeoclimatic Zone: Interior Douglas:fir
‘Wildlife Habitat Class: SP-Western Redcedar/Douglas-fir

Louis Creek Valley; LO(PWMX)-1-1; Site #29. June 23,1992,
Mistnets: One adult female (not visibly pregnant)
Habilat description: Net set across pathway on the west bank-of Louis Creek (fast-movmg. fiarvow creek) bordered

by:dense mature cedar with bare, mineral soil, Opposite bank with dense cedar, opening onto a small pasture:

with sparse, mature poplar and birch at the: edge +with an understorey of dense wild raspherry and aspen sap-
. lings:
Elevation: 610m
Biogeoclimatic Zone: Interior Douglas-fir
Wildlife Habitat Class; FS-DF-CF-AC

Genier Lake; GL-1-1; Site #30, June 25, 1992,

Mist nets: two adult females (one not visibly pregnant), one adult male.

Habitat description: Nets set along road at opening onto lake at lake edge where habitat was marshy with dense
catiail (Typha spp.), some sedge (Carex spp.) and sparse pond lily. Dense Douglas-fir above road on an uphill

slope had open and dry understorey with sparse wild raspberry, moderate oregén grape and bearberry, and lots
of moss,

Elevation: 5830m
Biogeoclimatic Zone: Interior Doujglas-fiy
Wildlife Habitat Class: LS-MR-DF

Skulf Mountain (Corral Lake); SM(CL)-1-182; Site #31. June 26 and Auigust 09, 1992,

Mist fieis: June 26+ three adult females (two pregnant, one lactating); August (9: éne juvenile-female. .

Habitat description: Mets set on the south side of small shailow lake [border covered with dense cattail (Typha spp.)
and Scirpa spp.J; dense Douglas-fir io the north in upland area, open paswire’to the south with sparse birch and
sparse pondernsa pine (dry area with understorey of bunchgrass, and low juniper bushes).

Elevation: 825 m

Biogeoclimatic Zone: Interior Douglas-fir

Wildlife Habitat Class: LS-MR-DP

Wallhachin; W-1-1; Site #34. July 01, 1992,

Mists nets: four adult females (one not visibly lactating, two lactating)

Habitat description: Smiall grove bf cottonwoods (moderate cover, Populus spp.) immediately adjacent to the South
"Thompson River (south shore); indergrowth was dense knapweed (Centaurea spp.); small swampy channel on
south side of grove surrounded by cotiorwoods (Popiilus spp.) and low shrbs. North side of Thompson River
with steep sandy bank. ' ‘

Elevation: 365 m

Biogeoclimatic Zone: Bunchgrass

Wildlife Habitat Class: FS-AC-UR-IN
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Appendix 1. (Continued).

~ Table A-3. Habitats where Pallid Bats (Antrozous pallidus) were possibly seen.

Gang Ranch (upper pastures); GR-1-1; Site#43. July 11, 1992,

Sighting by Gina and Anna Roberts of large honey-colonted bat flying low across the road in front of their vehicle
while survéying upper pastures for poorwills. '

Habitat description: Open grazed pasture, bayfields, shortgrass-and cactiis 25 well as bunchigrass and sage iruncult-
vated areas.

Elevation: 610.m

Biogeoclimatic Zones: Bunchgrass and Interior Douglas-fir

Wildlife Habitat Class: CF-BS

River Ranch -east of Hanceville on the Chilcotin River.

Sighting again by the Roberts over gravel road in the headlights of their vehicle,

Habitat description: Dry and open, over gravel road in ranchlands above the Chilcotin River.
Elevation; Unkriown

Biogeoctimatic Zone: Interior Douglas-fir

‘Wildlife Habitat Class: Unknown

Table A-4. Habitats where Townsend's Big-eared Bats (Plecotus townsendii) were caught in
nets or harp traps. .

Vaseux Eake Bird Sanctuary; VLBS-1-1; Site #1. May 17,1992.

Mists nets: one adult female (not visibly pregnant)

‘Habitat description: Dense mixed deciduous trees and shrubs (Populus spp., waterbirch, willows) along pathway to
-opening onto marsh area with dense patches of cattails (Typha spp.)

Elevation: 400 m ' ' )

Biogeoclimatic Zone; Bunchgrass

WildJife Habitat Class: MR-LS

Williams Lake (Roberts’ place); WL(RF)-1-1; Sitz #40. July 08, 1592,

Harp trap set in a flyway: one adult female (not visibly pregnant)

Habitat deseription: Trap set in a flyway between the lake and a shrob area (willow, waterbiich, and moderate/dense
aspen saplings); running along Iake edge (within 20 m) was a dense band of Scirpus.

Elevation: 580'm :

Biogeoclimatic Zone: Interior Douglas-fir

Wildlife Habitat Class: LL-UR

Coldstream Ranch (Vernon); CR(Vernon)-1-1: Site #51, July 30, 1992.

Mist nets: one adulf female (lactating), one juvenile femle

Harp trap in building (night roost): one juvenile male:

Habitat description: Nets set around a smal! pond (dense cover of duckweed on surface); surrounded by native and
planted trees (maple, mountain ash, waterbirch, poplar - all patchy and sparse); pond edged by dense clumps pf.
cottonwood (Populus sppi); small stren éxiting vwest side of pond, spanned by a bridge and lane. Opposite side
of bridge was a dense grove of maire colioriwoad,

Elevation: 460 m

Biogeoclimatic Zone: Iiiterior Douglas-fir:

Wildlife Habitat Class: OW-FS-AC-UR
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Appendix 1. {Continued).

Table A-6. Habitats where Western Small-footed Myotis (Myoiis ciliclabrum) were caught in
nets ar harp traps..

Vaseux Lake Bird Sancivary; VLBS-1-1; Site #1, May 12,1992,

Mist nets: four adult males.

Habitat descnpuon Dense mixed deciduous trees and shrubs (Populus spp., waterbu-ch willows) along pathway to
opening onto marsh area with dense patches of cattail (Typha spp.).

Elevation: 400 m 7

Biogeoclimatic Zone: Bunchgrass

Wildlife Habitat Class: MR-LS

Wallhachin; W-1-1; Site #34. July 01, 1992.

Mists nets:.one.adult female (lactating)

Habitat descnpnon' Smiall grove.of cotionwoods (moderate cover, Popilus spp.) immediately adjacent to the South
Thompson River (south shore); undergrowth was dense knapweed (Centanrea spp.); small swampy channet on

south side of grove surrounded by cottonwoods and Tow shrubs. North side of Thcéripson River with steep
"sandy bank.

Elevation: 365 m )
Biogeoclimatic Zone: Bunchgrass
Wildlife Habitat Class: FS-AC-UR-IN'

Alkali Lake; AT(OB)-1-1; Site #42, July 09, 1592.

Harp traps in night roost: two adult females (one lactating, one non-breeding), one: juvenile female (newborn)

Habitat description: Harp trap set in large old bam approximately 1 km south of Alkali Lake immediately sur-
rounded by pasture and irfigated hayfields; Small creek bordered by low shnibs (watesbirch) ran past bam to
the north from Alkali Lake down the valléy to the west. The Iake is set in a valley with modetately sloping sides. 1
covered with bunchgrass, dry grassland grasses and cactus. :

Elevation: 3635 m’ j

Biogeoclimatic Zone: Interior Douglas-fir: ‘

Wildlife Habitat Class: LS-MR-CF-BS

Gang Ranch; GR-1-1; Site #43. July 11, 1992.
"Harp traps set in old bamn (night roost): three adult females (two not visibly breeding, one pregnant), one adult male

i s i

(testes enlarged).
Habitat description; Old barns-within 1/2 km of main ranch buildings surrounded by irrigated pastureland, Few large

mature coltonwoods-along drive 1o barn. Area within 2 103 km from the Fraser River Canyon area.
Elevation: 610 m v
Biogeoclimatic Zones; Bunchgrass and Interior Douglas-fir ;
Wildlife Habitat Class: CF-BS {

T

Gang Ranch (Resérvoir); GR(Res)-1-1; Site #44, July 12,1992, 5
Harp traps set in smiall abandoned shack (night toost): one adult female (pregnant). p
Habitar description: ‘Shack within 1/2 km of main reservoir area surrounded by hayfield (matnly clover, lots of ;

cactus as well). i
Elevation: 730 m o

Biogeoclimatic Zones: Bunchigrass and Interior Douglas-fir £
Wildlife Habitat Class: CF-BS ]
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Appendix 1. (Continued).

Table A-8. Habitats where Silver-haired Bats (Laslonycterus noctivagans) were either caught
in mist nets or heard on QMC bat detectors.

Rattlebox Sheep Farm (Falkland); RATFALK-1-1&2; Site #23. June 17 and August 02,1992,

Mistnets: June 17: one adult male, Augnst 02; one juvenile female.

Habitat description: Nets that canght silver-haired bats were set in lowland pasture arca immediately beside the
Salmon River, Sparse/moderate cover of mixed deciduoustrees (cottonwood, waterbirch) in lowland areas, up-
land areas with dense Douglas-fir and more exténsive short grazed pasiure.

Elevation: 610 m ‘

Biogeoclimatic Zone: Interiot Douglas-fir

Wildlife Habitat Class: CF-FS-DF

Moore's.Farm (Silver Creek); SC(MOORE’S)-1-1;-Site #22. Tune 15, 1592,

QMC bat detector. N

Habitat description: On the bank of the Salmon River at a bridge along main road, few large cottonwoods at this
point, at the edge of a large short-grazed cow pasture (with cows). Several houses in the immediate area, Silver-
haired Bat may have bean night-roosting in the large cottonwood tree beside the river.

Elevation: 395 m

Biogeoclimatic Zone: Interior Douglas-fir

Wildlife Habitat Class; UR-CF-FS

Hawkes Creek/Fraser River Confluence; WL(HCFR)-1-1; Site #37. July 03, 1992.

QMC bat detector.

Habitat description: Hawke's Creek is small and fast mbuatary flowing through a small dry canyon-and emptying
into the Fraser River, At the confliience, forest is amoderate cover of mixed poplar and Douglas-fir with small
sparse shrubs (Spirea spp.) in the understorey The Fraser at this point has ste¢p cliff faces with some sloping
area$ with bunchgrass. Habitat overall is dry.

Flevatiot: 425 m

Biogeoclimatic Zone: Interior Douglas-fir

‘Wildlife-Habitar Class: FS-DF

McAliister’s Marsh (Vemon), MM(VERNON)-1-1; Site #52. July 31, 1992,

Mist nets: four adult females (one lactating, three ‘post-lactating}, two adult males-(testes enlarged), two juvenile
males (testes enlarged).

Habitat description; Nets set at the edge of a smiall, fast flowing creek bordered by very tall, mature cottonwoods
(Populus spp.) with large oldfield {tall grasses) 1o the southeast and astand of very large old cottonwoods to thie
nosthicast (understorey ungrazed pasture, with long grasses and thistle, immediately adjacent to very wet habitat

where the'understorey had dense shrubs and lush broad-leaved plants associnted with'very. wet habnm)
Elgvation: 620 m

Biogeoclimatic Zone: Interior angias-‘ﬁr
Wildlife Habitat Class: FS-AC-CF-MR-ME
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Appendix 2. {Continued).

Meadow (ME) Habitat Class: A Meadow Wetland Class that typically is a lower.elevation herbaceous community,
dominated by moisture-Joving species, on imperfectly to-poorly drained mineral soil sites.

‘Orchard/Vineyard (OV) Habitat Class: Typically an agricultural area used for growing hard and soft fuit crops,
with some form of symmetrical arrangement of the trees, shrubs, or, vines.

Ponderosa Pine (PP) Habitat Class: Typically a sparse to apen.coniferous forest, with big sage or perennial grass
dominated understoreys; that occur along the grassland-forest border, leading to a ponderosa piné and Donglas-
fir climax;

Reclaimed Ming (RM); Typically a mined area or mine tailings that have beén manipulated and planted with a mix-
ture of agioniomic grasses and forbs, and active plants.

Rock (OR) Habitat Class: ‘Typically a mixture of nonalpiné steep bedrock cliffs, escarpments and cutcroppings with
little soil developmentand relatively low vegetative cover.

Sedge Fen'(FE) Habitat Class: A Fen Wetland Class that typically is an unforested wetland, dominaied by sedges,
found on poorly drained organic sites.

Shaliow Open Water (OW) Habitat Class; A Shallow Open Water Wetland Class that typically is comprised of per-
manent shallow open water and that lacks extensive emergent plant cover, water is usually less than 2 m and
submerged and floating aquatic plants are present.

Shrub Fen (SH) Habitat Class: A Fen Wetland Class that typically is dominated by shrubs, found on poorly drdined
.organic sites..

Shrab Swamp (SW) Habitat Class; A Swamp Wetland Class that typically is a tall shrub wetland, charactesized by
willows, a sparse cover of spruce, and sedges, usually found along strear channels, and composed of a mixture
of minéral and oganic material,

Slow Perennial-Stream (SF) Habitat Class: Typically a freshwater riverine habitat contained within a channel ﬂigt
contains continuonsly-moving, slow-moving waler, is bounded by banks or upland habitat, and has a low gradi-
enty may include channels that form a connecting link between two bodies of standing water,

Small Lake (LS) Habitat Class: Typically a fresh deepwater habitat that includes permanently-flooded lakes (and
sometimes reservoirs), usually 8 to 60 ha in size in a lopographic depression, with most of the water less than7
m in.depth,

Spruce - Douvglas-fir (S§D) Habitat Class: Typically a dense coniferons forest, with. soopolallie or pine grass domi-
nated understoreys, that include plant communities that progess through a mixture of lodgepole pine; Douglas-
fir and western larch to.a white or hybrid spruce climax, often with subalpine fir.

Subboreal White Spruce - Lodgepole Pine (SL) Habitat Class; Typically a dense, subboreal coniferous forest that in-
cludes plant communities that succeed throsgh lodgepolé-pine seral forests to a white spivce climax.

‘Subboreal ' White Spruce - Trembling Aspen (SA) Habitat Class; Typically a dense mixed or coniferdus subboreal
forest, with shrub and herb dominated understoreys, that include plant communities that succeéd throtgh trem-
bling aspen seral forests to a whits spruce climax.

Talus (TA) Habitat Class: ‘Typically sparsely vegetated, rubbly or blocky colluvial areas; at the base of rock
OulCroppings or escarpments,
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Appendix 3. Summary of data collected on bats captured during this'survey.

KEY FOR COLUMN HEADINGS.

SITECODE Code of sampling site (see Table. 1) *

SITE NUMBER Numeric code for each sampling site (see Table 1)

DATE Capture date.

JULIAN DATE Capture date as julian date

SEX O=male; 1 = female

AGE 0= adult; 1 =juvenile

MASS grams _

FA mean of thres measurements (mrmn)

RC Reproductive-condition. 0 =not visibly pregnant; 1 =pregnan; )
2 =lactating; 3 =post-laciating; 4 = non-reproductive; 5 = not lactating, possibly
lost pup; 6= testes not enfarged; 7 = testes starting 1o enlarge;
8 =testes enlarged; © =testes huge,

BAND, Band number

MCs First metacarpal digit5 (mm)

MC3 First metacarpal digit 3 (mm)

TI Tibia (right) (mm)

EW Ear width at widest point (mm)

EL Eat length (mm)

sp Shoulder patch 1:=dark distinct

2 =distinct.
3= visible but not distinct
4 =not distinct - brown bat
5 =not distinct
EAR Ear coloir 1 =tblack
2 = dark brown
3 =brown.
HOT Hdirs on tail edge 1=none
2= sparse
3=few
4 =lots of fine hairs
C Lobe ondistal end of calcar?
1=knob atdistal end
2 = knob at disial end but not promiinent
3=n0knob
NOTES ‘See numbered note below dala set
TEETH €1 =sharp canines; C2 = dull canines; C3.= flattened canines
* Explanation of sitecodes: ~ GB-1-1 = Gallagher BIiff, Site #1, netting night #1

GB-1-2 = Gallagher Bluff, Sité #1, netting night #2
OHR-1-1="01d Hedley Road, Site #1, netting night #1
OHR-2-1=CIld Hedley Road, Site #2, netting night #]
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Appendix:3. (Continued),

Big Brown Bat (Eptesicus fuscus)

SITE SITE DATE  JULIAN SEX AGE  MASS FA RC
CODE NUMBER
OFPP-1-1 2 MAY 13 133 1 0 183 46.68 o
OFPP-1-1 2 MAY 13 133 1 0 17 4107 1
OFPP-1-1 2 MAY 13 133 1 0 194 4828 1
OFPP-1-1 2 MAY i3 133 1 0 184 49,08 0
OFPP-1-1 2 MAY 13 133 1 0 16.1 4507 0
MADR-1-1 25 JUN20 171 L 0 1856 483 1
MADR-1-1 25 JUN2Z0 171 1 0 19 48.8% 2
MADR-1-1 25 TUN20 171 1 0 16 471 1
MADR-1-1 25 JUN20 171 1 0 204 49 1
MADR-1-1 25 JUN20 1mn 1 1] 4623 2
MADR-1.1 25 JUN20. 17 1 0 19 46.28 1
MADR:1-1 25 JUN20 171 0 0 173 84 .
'RHB(LIT)-1-1 26 JUN21 172 1 0 18.3 4748 2
RHB(LIT)-1-1 26 TUN21 172 1 0 19.5 971 1
RHB(LIT}-1-1 26 JUN21 172 1 0 165 5047 2
RHB(LIT)-1-1 26 JUN2L 172 1 g 205 5043 1
RHB(LIT)-1-1 26 JUN21 172 1 ] 185 45.62 1
RHB(LIT)-1-1 26 JUNZ1 172. 1 0 205 4511 2
RHE(LIT)-1-1 26 JUNZ21 172 1 0 18 46.67 2.
RHB(LIT)-i-1 26 JUNZ1 i72. 1 0 20.5 47.37 2
W-1-1 34 JULOL 182 1 0 24,9 475 1
WLCC-1-1 36 JULO4 185 0 0 179 47.95 8
WLCC-1-1 36 JUL04 185 0 0 169 457 8
"WLCC-1-1 36 JULO4 185 1 0 20 49,08 2
GR-1-1 43 JUL11 192 0 0 189 459 8
DCHMHF)-1-1 45 TUL13 194 | 0 179 47.13 0
L(SGB)-1-1 47 TIL16 197 1 0 17.8 4613 2
L(SGB)-1-1 47 TUL16 197 1 0. 189 43.08 2
L(SGB)-1-1 47 UL16 197 1 0 208 45.03 2
L(SGB)}-1-1" 47 UL1g 197 1 0 21.1 46.73 2
L(SGB)-1-1 47 JUL1s. 197 ] 0 179 4827 2z
L{SGB}1-1 47 JULi6 197 L 0 19.3 4597 2
L(SGB)-1-1 47 JUL 16 197 1 0 199 49.03 2
L{SGB)-1-1 47 TUL16 197 1 0 189 4747 2
L(SGB)-1-1 47 JUL16 197 1 ] 20.6 48.15 2
L{SGB})-1-1 47 JUL 16 197 1 0 41.82 2
L(SGB}-1-1 47 JUL1E 197 i 0 175 45.17 2
L(SGB)-1-1 47 TUL16 197 1 0 212 45.98 2
L{SGB)-1-1 47 JUL16 157 1 0 21.1 46.52 2
L(SGB)-1-1 47 JUL16 197 1 0 199 4735 0
L{SGB)-1:1 47 JUL16 197 0 1 13.1 4423 7
L(SGB)1-1 47 JUL16 197 1 1 128 4533
L(SGB)-1-1 47 JUL16 197 0 1 159 46.73 7
L(SGB)-1-1 47 JUL16 197 0 1 4.2 4775 7
L{SGB)-1-1 47 TUL16 197 1 1 154 49.13
L(SGB)-1-1 47 JUL1s 167 0 1 164 47,02 7
OGM-1-2 9 JUL22: 203 0 0 16 46.48 8
MM(VERNON)-1-1 52 TUL31 212 1 0 154 45.98 4
MM(VERNON)-1-1 52 TuLa1 212 ) D 215 49,32 3
MM(VERNON)-1-1. 52 JUL3 212 1 0 215 48.63 3
MM(VERNON)-1-1 52 JUL31 212- 1 0 189 48.08 3
MM(VERNON)-1-1 52 JUL31 212 0 a 17.3 46.68 9
MM(VERNON)-1-1 52 JUL31 212 0 o 17.1 4622 9
MM(VERNON)-1-1 52 JUL3L 212 o 0 22.5 483 9
MM{VERNON)-1-1 52 JUL31 212 0 il 13.6 45.07 7
MM(VERNON)-1-1 52 JUL31 212 0 0 20:7 47.88 8
MM(VERNON)-1-1. 52 TUL31 212 0 Q 18 45.35 8
MM(EBPS-VERNGMN)-1-1 53 AUG 01 213 0 0 19 48.15 8
RATFALK-1-2 23 AUGO2 204 1 0 16.1 47.21 4
AS1-2 35 AUG 15 27 1 0 22 49.82 3
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Anpendix 3. (Continued),

Yuma Myotis (Myolis yumanensis)

SITE SITE DATE  JULIAN SEX  AGE  MASS FA RC TEETH
CCDE ‘NUMBER

GBR-1-1 16 JUNG3 154 1 0 69 35.52 1
GBR-1-1, 16 JUNO3 154. 1 0 35.35 1
GBR-]1-1 16 JUNO3 154 1 ] 7.3 35.35 1
GBR-1-1 16 JUNO3 154 1 0 é 34.83 1
GHR-1-1 16 AINO3 154 0 0 3 .13
RHB{LIT}1-1 26 “FUN21 172 i 0 5.8 35.85 2
RHB(LET)-1-1 26 JUN21 172. 1 0 5.6 35,73 2
RHBQIT)-1-1 26. JUN21 172 1 0 6.1 1397 2
RHBLITH-1 26 TUN21 12 1 0 52 M4 2
RHB(LIT)-1-1 26 TUN21 172 1 0 6 35.08 2
RHB(LIT}-1:1 26 JUN21 172 0 b)) 56 4.27
RHB(LIT}-1-1 26 TUNZ1 172 0 0 48 3688
RUB(LIT)-1-1. 26 JUN2L 172 0 0 5.3 M3
RHB(LIT)-1-1 26 JUN21 172 0 o 45 34,53
SQB(ABR)-I-1 28 JUN22 173 1 0 59 35.1 4
SQB(ABR)-1-1 28 JUN22 173 0 0 6 3672
SQB(ABR)-1-1 28 JUN22 173 0 0 62 34.78
SQB(ABR)-1-1 28 FUN22 173 0 0 56 339
SQB(AER)-1-1 28 JUN22 173 0 ] & 33.7

T-141 32 TUN29 130 1 0 56 3477 2
T-1-1 32 JUN29 180 a 0 53 3523 C3
AS-1-1 35 TOLoE 183 0 0 59 34.37

AL(PVP)1-1 42 JUL 0% 190 0 ] 54 34.65 &
AL{OB)-1-2 42 JULOY 190 0 0 59 M5 8 C1
AL(OB)-1-2 42 JULOg 150 0 0 . 63 359 g G
AL{OR)-1-2 42 JuLog 190 0 0 59 3545 8 cl
AL(OB)-12 42 JUL09 %0 0 0 55 43 8 Cl
AL{OB)-1-2 42 TULO09 150 0 0 59 353 8 C1
AL{OR)1-2 42 JUL 09 196 0 0 62 U7 7 Ci
AL{OB)-1-2 42 JUL09 190 0 0 8 352 8 cz
AL(CB):1:2 42 JUL D9 190 0 0 58 34.35 8 c1
GR-1-1 43 TUL 10 191 1 0 54 35 0 cl
GR-1-1 43 RIL10 191 1 0 59 35.85 2 Cl
GR-1-1 43 JUL 10, 191 1 0 ‘49 35 2 cz
OR-1-1 43 JUL10 191 1 0 64 3695 2 2
GR-1-1 43 JUL10 151 1 B 59 3643 0 c1
GR-1-1 43 JUL1D 191 1 o 6.1 364 0 C1
GR-i-1 43 TUL10 191 1 0 6 3525 5 CL.
GR-11 43 JUL 10 191 1 0 57 36.05. 2 ci
GR-1-1, 43 JUL10 191 1 0 59 47 0 Cl
GR-}-1 43 JUL 10 191 0 0 6.6 3645 7 ct
GR-1-1 .43 JUL10 191 0 0 6.4 352 6 Ct
GR-1-1 43 UL10 191 1 0 . 3555 0 C1
GR(RES)-1-1 44 TUL1I 192 0 0 6.1 3525 8 Cl
GR(RES)-141 44 JUL1L 192 1 0 61 35.25 0 (041
GR(RES)1-1 44 TUL11 192 0 0 36.12 7 Cl
CR(VERNON)-1-1 a1 JUL30 211 1 0 5 3458 4
CR(VERNON)-1-1 51 TUL30 211 1 0 59 355 3
CR(VERNON)-1-1 51 JUL30 211 1 0 6.1 35.58 3
CR(VERNON)-1-1 51 JUL.30 211 0 0 4.8 33.62 8
CR(VERNON}-1-1 51 UL 30 211 1 0 5.2 3447 3
CR{VERNON)-1-1 51 JUL30 211 0 ] 55 kYL 8
CR{VERNON)-1-I 51 JUL 30 211 1 0 68 M7 2

1 et om0 ¢ 8 e it N L a L et o e






A A A I i M A T Sl

70

Appendix 3. (Continued).
Little Brown Myotis (Myotis lucifugiis)

SITE SITE DATE  JULIAN- SEX  AGE  MASS FA RC
CODE NUMBER
OFPP-1-1 2. MAY 13 133 I 0 69 i ]
OHR-2-1 5 MAY18 139 0 0 8 4075 ,
DS-1-1 7 MAY21 141 1 0 T 3542 0
Ds-1-1 7 MAY 21 141 0 0 51 3453
GinP:1-1 ) MAY 22 142 i 0 57 3485 1
GinP:1-1 g MAY22 142, 1 0 53 33.58 1
GinP-1-1 & MAY 22 142 i ] 59 3322 1
GinP-1-1 8 MAY 22 142 1 1] 59 .72 ]
GinP-1-1 8 MAY22 142 1 ] 5.1 33 1
GinP-1-1 8 ‘MAY 22 142 1 0 6 36,17 0
GinP-1-1 8 MAY 22 142 1 0 5 3357 0
Ginp.1-1 8 MAY 22 142 I 0 6 3433 1
GinP1-1 8 MAY 22 142 1 0 49 325 1
GinP-1-1 3 MAY 22 142 1 0 7.1 385 1
OGM*K-141 9 MAY-23 143 1 0 64 36,03 ]
CLR-2-1 12 MAY 27 147 1 0 & 35.85 0
LOYAM-1-1 15 JUN 02 153 0 0 5 36,98
LOYAM-1-1 15 JUN 02 153 1 0 7 36,17 1
GRBR-1-1 16 ‘JUN 03 154 1 0 69 35.63 i
GBR-1-1 16 TJUN O3 154 1 0 62 36.5° 1
GRR-1-1 16 TUN 03 154 0 o 48 3325
RATFALK-1-1 23 JUN17 168 0 0 55 3517
RATFALK-1-1 23 TR 17 168 0 0 68 3587
RATFALK-1-1 23 TUN17 168 1 0 4.8 37.57 ]
WPW-1-1 2. JTUN 18 169 1 0 8.1 3838 1
WPW-1-1. 24 JUN 18 169 1 0 62. 36.3 0
WPW-1-1 24 JUN 18 166 1 0 65 3623 2
WPW-1-1 24 JUN18 169 1 0 6 39 2
WPW-1-1 24 JUN 18 169 i 0 65 36.33
WPW-1-1 24 TUN18 169 [ ] 5.1 35.05
WPW-1-1 24 JUN18 169 0 0 55 3393
WPW-1-1 24 JUN'18 169 0 0 52 3517
WPW-1:1 ‘24 JUN18 169 0 0 T4 37.13
WPW-1-1 24 TUN18 169 0 0 63 37.28
MADR-1-1 25 TUN20 17 0. 0 5 3635
MADR:1-1 25 JUN 20 171 0 0 65 36,03
RHB(LIT)-1-1 26 JUNZ1 172 1 ] 55 34.73 0
RHB{LIT)-1-1 26 JUN21 172 1 0 55 35.07 2
RHB{LIT)-1-1 26 JUN 21 172 1 0 56 3525 0
RHB(LIT)-1- 26 JUN21 172 ] 0 57 3515
RHB(LIT)-1-i 26 JUN21 172 0 0 4.6 35.57
RHB(LIT):1-1 26 TUN21 172 0 0 6 374
RHB(ELID)-1-1 26 JUN21 172 o 0 6.6 39.38
RHR(LIT)-1-1 26 JUNZ1 1712 0 0 5.5 36.1
RHBELID)-1-1 26 JUN 21 172 0 0 56 3487
RHB(LIT)-1-1 26 JUN21 172 0 0 5.7 3717
SQB(ABR)-1-1 28 JUN 22 173 0 0 63 37.03
GL-i-1 30 TUN25 176 1 0 T4 36.68 1
GL-1:1 30 TUN 25 176 1 0 9,5 3723 1
‘GL:1-1 30 TUN25 176 1 0 9.5 3167 1
GL-1-1 30 JUN25 174 1 o 91 3002 1
GL-11 30 JUN 25 176 1 0 9 378, 1
GL.-1-1 30 JUN 25 176 1 0 77 3673 1
GL:1-1 30 JUN25 176 1 0 64 3713 0
GL-1-1 30. JUN25 176 1 0 74 3787 2
GL-1-1 ©30 TUN25 176 1 0 84, 361 1
GL-141 30. JUN 25 176 1 ] .5 3572 1
O-3-1 kil JUN2S 175 0 g 54 25,65
AS-11 35 JuL oz 183, 0 0

69 3633







Appendix 3. {Continued)..
Little Brown Myotis (Myotis lucifugus) (continued)

SITE. 5ITE DATE  TJULIAN FA. RC
CODE NUMBER

AL(CB)-1-1 42 JuL10 191 1 It 365 0
AL(DB)-1-1 42 TUL 18 191 1 o 394 it
GR-1-1. 43 UL 11 192 1 0 95 0
GR:1-1 43 JUL 11 192 1 0 373 0
GR-1-1 43 JUL1l 192 1 0 363 2
GR:1-1 43 L1 192 1 0 317 2
GR-1-1 43 FUL11 192 1 0 35.8 2.
GR-1-1 43 UL 11 192 1 0 362 0
GR-1-1 43 JUL 11 192 1 0 315 0
GR-1-1 43 TUL11 192 1 0 368 5
GR-1-1 43 JUL 11 192 1 0 381 0
GR-1-1 43 JUL11 192 L 0 36.6 2
GR-1-1 43 JUL1 192 1 0 36,5 0
GR-1:1 43 JuL 11 192 1 0 376 2
GR-1-1 43 JuL 11 192 i 0 384 0
GR-1-1 43 uLu 192 1 0 370 0
GR-1-1 43 JUL 11 192 0 0 319 7
GR-1-1 43 JUL11 192 1 0 37.2 5
GR-11 43 UL 192 0 0 36.5 &
GR-}-1 43 JUL 11 192. 0. 0 38.1 8
GR-141 43 JUL 11 192 1 0 36.5 0
OGM-i-2 9 UL 22 203 0 0 153 6
OGM-12 9 JuL22 203 1 0 36.6 0
OGM-1-2 9 JUL 22 203 0 0 35.6 6
CR(VERNON)1-1 51 JUL:30 211 1 1] 38.7 4
CR(VERNON)-1-1 51 JUL 30 211 1 0 3738
CR{VERNON)-1-1 51 TUL 30 211 4 o 38.0 2
CR(VERNON)-1-1 51 UL30 21} 1 0 358 4.
CR{VERNON)-1-1 51 JUL 30 211 0 0 362 ‘
CR(VERNON)-1-1 51 JUL 30 211 0 o 348 g
CR(VERNON}-1-1 51 TUL.30. 21 ] 0 362 8
CR(VERNON}-1-1 51 JUL 30 Al L 1 79
CR(VERNON)-1-1 51 JUL 30 211 i i 37.0
CR(VERNON)-1-1 51 JUL.30 211 1 1 354
CR(VERNGON)-1-1 51 -JUL 30 211 0 1 35
CR{VERNON)-1-1 51 JUL 30. 2 o 1 iS5 &
CR(VERNON)-1-1 51 JUL 3D 211 0 1 37.2 6
MM(VERNON)-1-1 51 JUL31 212 0 0 362 E:
RATFALK-1-2 23 AUG D2 214 1 0 357 3
RATFALK-1-2 23 AUG 02 214 1 0 379 4
RATFALK-1:2 23 AUG 02 214 1 0 37.1 2
RATFALK-1-2 23 AUG 02 214 1 0 37.4 3
RATFALK-1-2 23 AUG02 214 1 0 315 4
RATFALK-1-2 23 AUG 02 214 0 (] 36.0 8
RATFALK-1-2 23 AUG.0Z- 214 0 0 369 8
RATFALK-12 23 AUG 02 214 Q ] 36.9 7
RATFALK-1-2 23 AUG 2 214 0 0 408 8
RATFALK-1:2 23 AUG 02 214 0 0 362
RATFALK-1-2 23 AUG 2 24 1 1 36.7
RATFALK-1-2 23 AUG 02 214 i 1 387
RATFALK-12 23 AUG 2 214 1 1 368
RATFALK-1-2 23 AUG 02 214 1 i 362
RATFALK-1-2 23 AUGO2 214 i 1 38.0
RATFALK-1-2 23 AUG (2 214 o 1 343 7
RATFALK-1:2 23 AUG2 214 0 1 392 7
RHB(LIT)-1-2 26 AUG 03 215 1 0 382 4
T(CAB)-1-1 58 AUG 13 225 1 0 367 4
WI(CNP.LLH).11 &0 AUG 1S 228 0 g 7 ¢

e e R b s o A






WTder Worklng F!eports should nét be-cited bacausa of tha praliminary nature of the data they contain, Working Reports 1 - 10 are cut of
pnnt.

[ WRAT  Effect of wolf contral on biack-talled deer In-the Nimpkish Valley on Vancouver isiand. Prograss-repart -1983 Auigust 31 to 1684
August 31, K. Atkirison and D.danz. March 1985, 22pp.

1983 southeastern Skoena r'egional mivose ablindarice and coniposition:sirvey, B, van Diimmelén. June 1985, 47pp,

Kechika. Enhancemant Project of northeastern B.G:: wiltfungulate management, 1984-85 annuatreport: J,P, Ellictt. September
© 1985, 28pp. .

Muskwa Wolf-Managament Prsject of northigastern B.C. 198485 annual report. J.P; Etiiott. Septémber 1985, d4pp.

Caribgu habitat use on the Leval- Mountainand Horseranch. rangas British Calumbia: M.A. Fenger. D.S. Eastman, C.J. Clament;
‘and R.E. Page.. 1988, 41 pp + 4 maps, (Also printad ag. Surveys and’ Hasoume :Mapping Branch Work]ng Rapart WH—&)

Working plan - coastal grrzzly rasearchi pfo]ect WA, Archlbald and A:N. Hamllton. Qctober 1985 27pp. (Arsa priritad &5 WHR-
21).

'Progress Taport - year3 1984, wnrklng plan yaar 4-.1985: Coastal grlzziy resaarch. pra]ect. W.R. Archibald, A:N. Hamifiton,
and E.Lafroth. OctobaHQBS B5pp. (Also prinled as: WHH-22)

.Mnrrca bluphysical study,-QBUSW B Fuhr-. M. Fengar; L. Lace!le. H-Marshlana M. Rafiq. March 1986, 63pp +.9"rnaps

Effact of wolfccntro! on'kl m-talted dear ln the. Nlmpklsh Vaﬂey o Vancouvar Is[and Progress-repott- 1884 Augustsi to1985
August31 K. Atkrison- and :W Janz: March 1986 27pp . D

s

‘Kechika. Enhancement Projest’ of nonhaastern B Vit wolf/ungulare managamanr 198586 annual report: J, P.Elllott; Decembar
1988, 1Tpp.

‘Muskwa Woif Managament Projact of norrheasrern B C 1985-86 annual repon. -4,B, Elllot. December 1986 1Spp

Progress raport -yéar- 4. 1985, wnri-ring plan - years 1986 Coastal grizzly resaarch pioject. A N Hamﬁten, W.R. Arclilbald,
_and E. Lokath, November 1088, 1UOpp {Also; prlnred asWHH-ES) : -

Cntrcai habitat.of: canbou (Rangrfsr rarandus c&nbou) inthe mounrains of southern Bnush Cnlumb:a K. slmpson i. Habart, and
G, Fl Wuuds February 1987 1Qpp . .

lmpacrs crahydro-electnc reservcrron popularicms of carlbou and grizzly beann southarn Bnush Ccrlumbra K. Simpson. February'
" 1987, 4opp. . .

The effecrs of s’nowmobiling..bn-vrlntérranga‘rjs'é by rnoirmaln‘aariboh-‘ ‘K..Simpsen. Februsry 1887. 15pp. .

Quesnel ngh!ands wolf controt promct D Hebert January 1987 10pp.

'MUSRwa Wolf Management Pro]ect of nonheasrern BLC 1986 B? armual répart. J.P, Ellioft, - Apnl 1987 20pp

“Vancourrer Istand. Wr}if control pro]ect Year‘l prograss rapon D. Janz WJuly 1987. 11pp

Habitat: suwey of the Mackenzra Herrlage Trafl, corrrdor V. ngnan. Juna 1937 21pp + 5 maps

A proposal ta: manage coyo!a and cougar. pﬂpulahons of the. Junmen Wlldlrfe Management Area. D. Hebert. September 1987,
11pp . ;

.'erdﬂfe habitat sunabllrty of the Mackenz]e Harrtaga Tra:l r:omdor. V H]gnalt May 1988. 16pp 4 B:maps.

stch piiorifiss’ fot furbearers in- Bnus' Columbia. . . Blood; Jun91983 49pp

tica y‘f,ri'sééréfd-dffiﬁ' oo captira wid éﬁaén J.;w:ﬂlnq saiary ‘1968, 1epp

ax. managementslrategy for Brinsh Co!t.lmbla. D E: Hauer July‘ 1988, 121 pi:

- ,'Causes of brghorn shaap manahty e dreotfs hrera!ura_'re ew H M Schwanue Apnl 1988 54pp.
Explanatory legend far vegetaﬂon maps of lhe Kamtagps Lake bro -physical sludy area E.C. Lea. December 1988. 78pp.




Copitinued from inside back cover

WR-37

WR-38
WR-39

WR-40

WR-41

WR-42
WR-43
WR-44

WR-45

WR-46

WR-47

WHR-48

WR-49~

WR-50

WH-51

WR-52

WR-53

WR-54.
WR-55

"WR-56

WR-57
WR-58

WR-50

WR-60

WR-61
WR-62

WR-53

Bio-physical habitat units and Interpretations for moase Lse of the upper Cariboo River Wildife Management Area. E.C, lea, T,
Yold, J. Young, M. Beats, D. Blawer, J. Youds, A. Reberts, December 1988. 24pp.

Grizzly bear habitat of the Flalhead River area: expanded legerd, E.C:'Lea, B.L. Fuhr,and LE H. Lacelie. December 1988, 24pp.
Managlng hatitat through guidelines; How far can you go? M. Fenger and V. Stevens, eds. February 1989, 48pp.

_Wulf_-pre_y dynamics. Proceedings ofa symposium sponsofed by B.C. Ministry of Envirorimant, Wildlife Branch, Facully of Forestry,
University of British Golumbla anid the Nerthwest Wikilife Praservation Socisly. February 1989, 188pp,

Caribou research and managementin B.C.: proctedings of a workshop. R.Page, ed: November 1888. 275pp. {Also printed as
WHR-27) - '

Trapping in Brilish Columbia -a survey. R. Reid, January 18B9: 55pp,
Biophysical habitat units:of the Lower Halfway study area; expanded legend. E.C. Lea and LE M, Lacells. December 1989, 33pp.
Long range habitat planning: proceadings. M, Fénger and V. Stevens, eds. March 1990, 49pp:

Biophysical habitat unifs of tha Mosley Greekstudy area: expanded legend-and interpretations. E.C. Lea and R.C.-Kowall. March
1800, 83pp, '

Habitat Management Section, Annual General Maeting. Yellowpoint Lodge - 1989 April 25-27. Wildlife-and Recreational Fisheries
Branches, Minisiry of Environment, July 1990. 107pp. :

Waorking plan — Khulzeymateen Valley grizzly bear stidy. A.N. Hamitten and J.A. Magy. September 1990: 38pp. (Also printed as
WHR-28).

Khutzeymateen Valley grizzly bear study, Annual progress report - yéar | (1989/90), annwal working plan - year 2 (1990/91), J.A.
Nagy and A.G. MacHutchHon. January 1881. 44pp. (Also printed as WHRA-29).

Fort Nelson and-area average winter maximum snowpack mapping. H. Chilton. July 1990, 12pp.
Marten habitat suitability research project - working plan. E.C, Lefroth and V, Bangi. January 1991, 31pp.

Khuizeymataen Valley grizzly bear study. Annual progress repart - yéar 2 (1990/81), annual working plan - year 3 (1991/92), A,G.
MacHutchon and 8. Himmer. March 1992. 36pp. {Also printed as WHR-30)

Abyndance, Distribution-and Canservation of Birds in the Vicinity of Boundary Bay, B.C. R.W. Bufler, ed. 1992, 132pp. {Also
printes as Technical Report Sefles No, 155, Pacific and Yuken Begion, Can, Wildlile Service).

Status of the Clouded Salamander in Britsh Columbia. T.M. Davis and P.T. Gragory: March 1893, 19pp.

Stztus of the Northern Pacific Rattlesnake in British Columbia, M.B. Charland, K.J).-Neisan, P.T. Gregory. March 1993, 23 pp.
Status of the Shrew-mole In British Columbia. L. Krénmsater, L. Andrusiak, F.L. Bunne!l, March 1993. 26 pp.

Status of the Nuttall's Cottontail in British Columbia. D.W. Carter, A. Harestad, F.L. Bunriall, March 1993. 33 pp.

Status-of the Sharp-tailed Snake In British Columbis, D.J, Spalding. March 1993, 15pp:

Guidelinss for Technlcal Publications of tie Wildlifa Program. E. Stanlake. March 1993, 57pp.

Status of Keen's Long-eared Myatis in British Columbia. M. Firman, M. Gefty, and R.M.B, Barclay. March 1993. 29pp.

Biophysical Habitat Units for the Tallayoko Lake Study Area: expanded legend and imerpretztions. E.C. Lea and R.C. Kowall.
March 1993. 22pp,

Status of the Pallid Bat in British Coltmbia. K’ Chapman; K. Mc.Guinness, R.M, Brigham. Fébruary 1994, 32pp.
Status of the'Bald Eagla In British Columbia. D.A. Blood and G. G. Anweiler. February 1994, 92pp

A Survey of the Bat Fauna of the Dry Interior of British Columbia. 8.L. Holreyd, R.M.R. Barclay: L.M. Nerk, and R.M..Brigham,.
March 1924, 80pp.

Printed on
Recycled Paper QP 95000/1/538




