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ABSTRACT
A survey investigating the status of Plecotus townsendii tomsendii in coasta
California suggests marked popul ation declines in the past 40 years -- a 46%

loss in the nunber of maternity colonies, a 33% decline in the number of
roosts, a 65% decline in the total nunber of animals, and a 37% decrease in
the average size of renmining colonies. The data indicate that P. t.
townsendii is roost limted, and the primary cause for the observed declines
has been human di sturbance of roosting sites. The current status of this
subspecies is very precarious. The seven known colonies have a tota

popul ation of only 325 adult females, and only two of these col onies have
adequately protected roost sites. Declines are also indicated at the only two
known P. t. townsendii hibernating sites.

A prelimnary survey of a few hibernating sites in northern California for P

t. pallescens suggests popul ations of this subspecies may be stable in
Si skiyou County, but declining in Shasta County.

! Supported by California Endangered Species |ncome Tax Check-off Program

Nongane Bird and Mammal Section, W/ldlife Managenent, Division, First Contract
Progress Report, July 1988



| NTRODUCTI ON

This report covers Phase | of a three part survey to deternmine the status of
both subspecies of Townsend' s big-eared bat, Plecotus townsendii townsendi

and P. t. pallescens, in California. P. townsendii ranges throughout western
North America (Figure 1) fromBritish Colunbia to the central Mexican
hi ghl ands, with isolated popul ations reaching east in the United States to the
Ozarks and Appal achia (Hall 1981).  Serious popul ation declines el sewhere in

its range suggested its status, essentially unknown in California, warranted
exam nati on.

The status of the four North American subspecies, as currently recognized by
various state and federal agencies, is summarized in Figure 1. The two
eastern subspecies, P. t. ingens and P. t. virginianus, were placed on the
Federal Endangered Species List in 1979. (One of the western subspecies, P. t.
townsendii, is currently a Federal Candidate 2 species. Final determnation
regarding its status awaits nore information, particularly from California (R
Currie, USFWS, pers. comm).

Popul ations of both western subspeci es have declined in Washington and O egon
(Perkins 1982, 1983, 1984, 1985a,b,c, 1986, Senger and Crawford 1984, Anon

1986). The state of Washington designated P. townsendii as endangered in 1986
(Anon. 1986, J. M Perkins, pers. comm). Extensive surveys in Oregon (Cross
et al. 1976, Perkins 1982, 1983, 1984, 1985a, 1986) have docunented the
di sappearance of P. tomsendii from many previously occupied sites, and
suggest that there may be as few as 3,000 individuals in the entire state (J.

M Perkins, pers. coorm). As a result, Region 6 of the US. Forest Service
and Bureau of Land Managenment have listed Oregon P. townsendii as a "sensitive
species," and the Oegon Departnment of Fish and Wldlife is considering a
proposal to grant the species endangered status (J. M Perkins, pers. comm).

In 1986, P. townsendii was designated a Species of Special Concern in
California (Wlliams 1986). Although data were linmted, there was reason to
believe California populations were also declining. An article in American
Caves (Anon. 1986) reported that recent visits to previously reported Plecotus
sites in northern California by Bruce Marcot, a US. Forest Service enployee,
failed to locate any populations. WIlianms (1986) conmented that P. t.
pal | escens was likely common in central California in the 1960's, but has
rarely been seen since the early 1970's.

The survey treated here, conducted between June 1987 and February 1988, gave
priority to the coastal subspecies, P. t. townsendii, because of its very
limted distribution.

Roosting Ecology and popul ation Biol ogy

P. townsendii is a colonial species. Females aggregate in the spring at
nursery sites and give birth to one young in late spring or early sunmer.
These nursery colonies, conprised entirely of adult females and their young
remain intact until the young are independent in late sumrer or early fall
Bandi ng studies (Pearson et al. 1952) have shown that these groups are very
stable, with individuals showing great fidelity to both their group and chosen
roost sites.



The same individuals can be found together year after year, and nmay |ive nore

than 16 years (Kunz and Martin 1982). Wier eas young mal es di sperse after
their first summer, many, and perhaps all, surviving females return in the
spring to their natal group (Pearson et al. 1952). Thus nursery col oni es

appear to be nulti-generational, matrilineal groups

[ f undisturbed, Plecotus populations can be found in the sanme roosts

indefinitely. The loyalty of this species to given roosts is nost
dramatically illustrated by the "guano bow s" found in some |imestone and
travertine caves (Gaham 1966). At these known Pl ecotus sites, which nust

have been used for centuries, continuing guano deposition has slowy dissolved
the substrate, generating renarkable bow -like structures (G aham 1966)

Al though P. townsendii is generally a cave dwelling species (all known
maternity sites for the two eastern subspecies are caves), the two western
subspecies are nore frequently found in mne tunnels and buildings. P. t.
townsendii is especially likely to be found in buildings. Unlike nmany bat
speci es which take refuge in crevices, Plecotus will only roost in the open

hanging from walls and ceilings, where it is particularly vulnerable to
di st urbance.

P. townsendii populations are very sedentary, wth individuals not known to
move nore than a few kiloneters fromthe natal roost. Bandi ng studies
(Pearson et al. 1952, Hunmphrey and Kunz 1976) suggest that novenent in the
sumer, either for foraging or shifting to an alternate roost, is confined to
within a fewkiloneters of the primary roost. Seasonal novenents al so appear
to be limted. In the fall, when colonies disband, and the animls nmove to
hi bernating sites, banded individuals have never been recorded nore than 43
kilometers from the banding site (Pearson, pers. comm).

Additionally, if undisturbed, Plecotus population size tends to remain stable
over time. Mrtality is fairly high anong juveniles, but those fenales that

return to their natal roost after their first winter (38-46% have about a 75%
chance of survival in each succeeding year, with the average age of animals in
a popul ation being 5 years (Pearson et al. 1952).

VETHODS

Key Plecotus localities (maternity roosts and hi bernaoul a) were identified by
an extensive review of the literature and available museum records, relying
very heavily on the work of Pearson, Koford and Pearson (1952) and Dal quest
(1947). Al though records were gathered from many nuseums around the country
(i.e., the American Miseum of Natural History in New York, the U S. Nationa
Miseum of Natural H story in Washington, the Field Miseumin Chicago, the
Miseum at the University of Mchigan in Ann Arbor), and a nunber of California
museuns (i.e., the California Acadeny of Sciences, Los Angeles County Miseum
of Natural History, the Museum of Vertebrate Zool ogy at Berkel ey, and
collections of sone state universities), the nost valuable records for this
phase of the work came fromthe Museum of Vertebrate Zool ogy (MZ) at
Berkel ey, and the California Acadeny of Sciences (CAS) in San Francisco

Al'though a few hibernating sites were surveyed, the focus was on maternity
roosts, because: 1) nore records were available, and 2) these popul ations tend



to be nore stable year to year (Hunphrey and Kunz 1976, Pearson et al. 1952).
The hibernating period is Novermber through February, and the naternity period,
April through md-Septenber. Al surveys of hibernating sites were conducted
in January and February, and surveys of maternity sites between June and early
Sept enber .

Al known significant maternity colonies (>30 animals) for P. t. townsendi
within a ten county area (A ameda, Colusa, Contra Costa, Lake, Marin
Mendoci no, Napa, San Mateo, Sonoma, and Yolo counties) were included in the
survey (Figure 2). Because such roosts were relatively few and geographically
concentrated, sonme additional sites, for which records were nore linmted, were
also included. The survey also covered all known hibernating sites for both
subspecies in northern California, fromthe San Francisco Hay area, east to
Nevada, and north to Oregon (Figures 2 and 3).

The survey technique involved: 1) locating, when possible, the original roost
site to determine if it was still being used by Plecotus, and 2) searching for
additional or alternate roosts within a 15 kmradius of the original site.
Because P. townsendii is extrenely sedentary (Pearson et al. 1952, Hunphrey

and Kunz 1976), it seemed reasonable to expect that a previously known
popul ation, if still viable, would be found at or close to the documented
site.

The survey was conducted by examining potentially suitable and accessible
tunnels, buildings, and bridges in the survey area. Any nine tunnel that was
open, and not considered too hazardous, was investigated. Bui | dings were
considered "potentially suitable" if they appeared abandoned or little used

Since nost nodern bridges are concrete slab construction and offer no refuge,
the survey was limted to a random selection of ol der (pre-1960) bridges.

Censuses were conducted at occupied roosts by: 1) a direct count of animals
in the roost, 2) an estimate based on area covered by the cluster (a 12 i n?
cluster = 150 Plecotus [V. Dalton, pers. comm]), or 3) a direct count at
eveni ng energence using night vision equiprment and a QUC K-200 bat detector
Early in the season all energing animals were assumed to be adult fenales.
After the young were volant, one-half were counted as adult fenales

Status in the survey area was assessed by conparing: 1) the nunber of
previously known and current colonies, 2) the nunber of previously known and
current roost sites, and 3) past and current colony size. It was necessary to
separate nunber of colonies from nunber of roosts, since sonme colonies used
nore than one roost. In some cases multiple roosts were documented. In other
cases, when records were separated in time, two roosts were assumed to bel ong
to a single colony if: 1) the roost site for the earlier record was no |onger
occupied, and 2) the two roosts were within 15 km of each ot her



Maternity and hibernating sites for Plecotus townsendii townsendii

ROOST SITES
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Figure 2. Mternity and hibernating sites for P. t. townsendii.



Major hibernating sites for Plecotus townsendii pallescens

Malor hibernation sites

O Prior records

B This survey (1987)

Figure 3. Major hibernating sites for P. t. pallescens.




RESULTS
Maternity Colonies - Plecotus townsendii townsendii

Nunber of Col oni es

In ny search of historical records | identified 13 known maternity colonies in
a ten county (A ameda, Colusa, Contra Costa, bake, Marin, Mendocino, Napa, San
Mateo, Sonoma, and Yolo counties) area {Table 1, Appendix |). The earliest
record was for 1938, the nost recent, 1981, with nost of the records coning
fromthe late 1940's and early 1950's. The exact location of the origina

colony was found for twelve of the 13. A survey of these sites, and a 15 km
radius of the original roost, revealed that only seven of the 13 col onies
still exist. No additional colonies were found in the survey area. Thi s
indicates a 46.2%decline in the nunber of Plecotus colonies for the surveyed
areas in the past 50 years (Figure 4).

Table 1. Records of Plecotus townsendii townsendii Maternity Col onies
Known Prior to 1982.

Col ony Nane Count y Date 1st Col ony Found Col ony Not Found
Record 1987 1987

Ber kel ey Al aneda 1938 X

Fr emont Al ameda 1946 X

Sul fur Creek Col usa 1966 X

[ nver ness Marin 1947 X

Poi nt Reyes Marin 1957 X

d enmn Marin 1974 X

Al bi on Mendoci no 1947 X

Yorkville Mendoci no 1954 X

Aetna Springs Napa 1945 X

Knoxvil l e Napa 1949 X

Cal i stoga Napa 1945 X *

Woodsi de San Mateo 1954 X

Gazos Creek San Mateo 1981 X

* Colony actually found in August, 1988.

Nunber of Maternity Roosts

For most colonies a single roost was identified, but for several, alternate
roosts were also known. Thus it was possible, using available records, to
identify 18 roost sites that had been used by these 13 colonies prior to 1987
(Table 2). O these, twelve are no longer available to the aninmals: one could
not be located, and is presumed gone (there was no structure at the designated

locality); six have been destroyed, and five, although still extant, have been
structurally nodified to exclude bats. A though six still appear suitable,
only two still contain bats. Even though six additional, currently occupied,

roosts were found, there has been a net loss of six roosts (Figure 5).



20 -
Number of maternity colonies

P. t. townsendii

iy
8}
H

Number 01 colonies
o
i

prior to 1982 1987

Figure 4. Number of maternity colonies: P. t. townsendii.

20 +

Number of maternity roosts
P. t. townsendii

15
3
é
2
S 40 -
b
2
g
5
Z
5
0_

prior to 1982 1987

Figure 5. Number of maternity roosts: P. t. townsendii.



Table 2. Current Status of All Known Maternity Roost Sites: P. t. townsendii.

Col ony Nane  Roost Nane Denol i shed/ Exists, Exists, Exi sts, New
Dest r oyed O osed Unoccupi ed Cccupi ed Roost
(Date) (Date)
Ber kel ey Strawberry 1 (N)
Canyon
Frenont Mssion San 1 (1986)
Jose
Cal averas Dam 1 (N)
Sul fur Creek Leitner Tunnel 1
Lost Mne 1
Vst End St ope 1
[ nverness Gol den's Barn 1
I nverness Barn 1 (1950)
Point Reyes  Copper Mne 1
@l ch
Randal | House 1
a ema AOema Inn 1 (1974)
Al bi on Lumber Canp 1 (1970'S)
Yorkville Leach Cottage 1 (1970's)
Rancheri a 1
Creek Barn
Aet na M ne Tunnel #1 1
Springs
Mne Tunnel #2 1 (N)
Aetna Springs 1
Resort
Knoxvil | e Manhattan Mnes 1 (1984)
Zodi ac/ 1
Soda Spring
Cal i stoga Savi ez Ranch 1 (1945)
dd Hale Gist 1 (1987)
MII
ad Stone Wnery 1
Wodsi de Woodsi de 1 (N)
Gazos Creek  Tick Hollow 1
7 5 4 2 6

Qher Plecotus Records

Records were al so kept of individual Plecotus sightings (Table 3). Although
the roosts in which these animals were found often did not seem suitable as
maternity sites (see next section), the presence of the animals indicated the
exi stence of a popul ation sonewhere in the vicinity. These records were
particularly valuable in cases where historic colonies could not be found --
I.e., in the vicinity of Aetna Springs (Napa County) and Frenmont (Al aneda
County).



Table 3. Records of Individual P. t. townsendii Sightings during Survey,
June - Cctober, 1987. Cbservations by E. D. Pierson & W E. Rainey.

Locality Legal Description No. Sex* Date
Al ameda County
Mne tunnel, Calaveras T5S, RE Sect. 13 1 U 9/18
Reservoi r
Col usa County
Lei tner tunnel, Sulfur T14N, RSW Sect. 28 1 M 716
Creek
Lake County
Barn, Western Mne Rd., TION, R7W Sect. 10 2 F+Y 6/19
M ddl et own
Chicago Mne, M ddletown TION, RBW Sect. 1 6 u 6/ 19
Marin County
Copper Mne Gulch Not available 1 U 7110
Mendoci no County
Hopland Field Station, TI3N, RIIW Sect. 4 2 F+Y 6/18
Hopl and
Napa County
ne Tunnel, Aetna M nes TON, R6W Sect. 2 | U 8/ 26
M ne Tunnel, Knoxville TIIN, RAW Sect. 7 1 U 8/ 24
Ad Stone Wnery T8N, R6W Sect. 8 1 U 8/ 24
Serpentine Adit, Honestake T12N, R5W Sect. 36 1 U 8/ 24
M ning Co.
Upper Quartz Adit, T12N, RSW Sect. 36 1 M 6/ 18
Homest ake M ning Co.
Upper Quartz Adit, T12N, RSW Sect. 36 1 F 8/ 24
Homest ake M ning Co.
W nshi p House, Aetna TON, R6W Sect. 1 1 U 717

Springs Resort.
San Mateo County

Barn, Gazos Creek T9S, RSW - 1 U 6/ 30
Yol o County

V. Harrison Adit, T12N, RSW Sect. 35 1 U 10/ 18
Homest ake M ning Co.

Royal Mne, Honestake T12N, RSW Sect. 36 1 M 6/ 18
M ning Co.

Soda Springs Adit, T12N, R5W Sect. 36 3 U 10/ 18
Homest ake M ning Co.

Upper Reed, Honestake T12N, RSW Sect, 25 4 U 8/ 26
M ning Co.

* M= mle, F = Female, Y = Young, U = Unknown
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Roost Criteria

Once investigated, a structure was deemed a "suitable" nursery site for
Plecotus if it met certain sem-quantitative criteria (Table 4), which were
establ i shed by eval uating features of known roosts. Al known roosts for P.
t. townsendii are within 100 mof a streamor riparian habitat, and all could
be classified structurally as cave analogues. The animals seemto require a
relatively large, but enclosed space with a fairly substantial opening. Al
roost entrances are at least 15 cmhigh and 31 cmw de (the smallest being
openi ngs between slats in a gated m ne: 23 cmhigh x 31 cmw de and 15 cm
high x 100 cmw de), and nost are considerably larger (e.g., ungated m ne
entrances, broken w ndows or open doors). Al roosting sites are at |east 2
m and generally 2.5-5 m off the ground. The area is always large enough to
permt extended flight within the roost, but also sonewhat enclosed (e.g., a
two-storey barn, with no second floor, is too open). Al roosts are in sem -
dark to dark settings. [f undisturbed, Plecotus prefers roosting in the
"twilight" zone (G aham 1966, pers. obs.), but is also found in zones of total
darkness (e.g., the very back of long mne tunnels).

Table 4. Criteria Used to Evaluate Suitability of Roosts as Mternity Sites
for P. t. townsendii.

Roost Entrance M nimum 15 cm high x 31 cm w de
Roost Hei ght M nimum 2 m

Roost Area Large enough for flying forays
Light Quality Sem -dark to dark

Tenperature M ni num 19°C

Di stance from stream or Maxi mum 100 m

riparian habitat

Nursery sites are generally warm Al currently occupied mne tunnel nursery
sites were at |east 19°C (Table 5), and this tenperature was used as a mninum
value in designating a roost as "suitable." Building roosts, which are
thermally less stable, often show dramatic seasonal and diurnal tenperature
fluctuations. At one site nonitored in detail, between March 14 and 31,
diurnal tenperatures ranged from7.9°C (7:00-8:00 a.m) to 26.1°C (2:00-3:00
p.m); between July 8 and 27, from 15.0°C (7:00-8:00 a.m) to 32.3°C (4:00-
5:00 p.m). The nean md-day tenperature at three building roosts in late
June-early July was 32.3°C.
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Table 5. Characteristic Tenperatures at Mne and Building Maternity Roosts
for P. t. townsendii. Summer, 1987.

M ne Tenperature Date Bui | di ng Tenmperature Date
N S B CO. .
Vest End Stope 27.0 716 Od Bale Gist MIl 29.0 6/ 24
Lost Mne 26.0 4/ 6 Aetna Springs 35.0 717
Zodi ac 19.8 716 Stone Wnery 33.0 6/ 24
Soda Spring 24.5 10/ 8

Lei tner Tunnel 21.5 4/ 6

Copper Mne Gulch 13.0 7110

Mean 21.9 32.3

Roost Availability

The results of this survey strongly suggest that roosts are limting for
Pl ecotus popul ations (Table 6). |f we conpare the areas where col onies stil
exist with the areas where they appear to be extirpated, there are clearly
many nore roosting sites available to-the surviving colonies. Al though, on
the average, equal survey time (2.5 days/colony) was spent in both areas, and
nmore sites were investigated in the-areas where colonies were not found, there
were alnmost twice as many (3.7 vs. 2.3) suitable sites per colony in the
occupied areas. \Wereas 27.7% of the investigated sites proved suitable in
occupied areas, only 11.3%were suitable in abandoned areas. |In areas where
the colonies still survived, 30.7% of the suitable sites were occupied.

Roost Sel ecti on

Figure 6 shows the distribution of Plecotus maternity roosts in buildings and
tunnel s. Since no suitable roosts were found in bridges, they were omtted
fromthe analysis. - O the 40 available roost sites, 55%were in buildings,
and 45%in tunnels. These results are somewhat biased by the fact that the
tunnel s are concentrated in areas around four colonies. The colonies at
Sul fur Creek, Aetna Springs and Knoxville were all in old mning districts;
the Frenont colony at one tine used the tunnels associated with the dam at the
Cal averas Reservoir

O the 18 roosts known prior to the survey, 11 (61.1% were in buildings, six
(33.3% in tunnels, and one in an unknown structure. O the six additiona
roosts located in 1987, three were in buildings, and three in mne tunnels,
maki ng the distribution of the eight currently active roosts five (62.5% in
bui | dings, and three (37.5% in tunnels.

Al though the majority of past and current roosts were, or are, in buildings,

more buildings are available to the animals. Thus these data provide no
strong suggestion of preference for one type of roost over the other.

12



Table 6. Results of Survey for P. t. townsendii Mternity Roosts, 1987.
No. Sites No. Sites No. Sites No. Survey
| nvesti gat ed Suitable Cccupied Days

col ony Exists®
Sul fur Creek 15 5 2 1.0
| nver ness 6 1 1 1.5
Poi nt Reyes 17 3 1 3.5
Yorkville 3 2 1 2.0
Cal i stoga 15 2 1 3.5
Knoxville 18 8 1 4.5
Gazos Creek 12 5 1 1.5
Tot al 94 26 8 17.5
Mean 13.4 3.7 1.1 2.5

Col ony Not Found"
Ber kel ey 5 0 0 1.0
Frenont 28 3 0 3.5
aema 14 0 0 1.5
Al bi on 19 2 0 2.0
Aetna Springs 48 8 0 6.0
Wodsi de 4 1 0 1.0
Tot al 123 14 0 15.0
Mean 20.5 2.3 0 2.5

S%suitable roosts
% sui tabl e roosts

Figure 6.
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Fate of Formerly QCccupi ed Roosts

O the twelve formerly occupied roosts, the fate of eleven is known (Figure
7). Three were destroyed by fire -- Leach Cottage, Inverness Barn and Saviez
Ranch. Leach Cottage burned in a forest fire. The source of the other two
fires is unknown. Three other roosts were lost to bats through renovation --
M ssion San Jose, the Oemn Inn, and the Od Bale Gist MII. Two roosts --
the Lunber Canp at Al bion and the Manhattan Mnes -- were denolished, and
anot her (Strawberry Canyon) has di sappeared. For two other roosts --
Cal averas Dam and one nine tunnel at Aetna Springs -- the entrance was cl osed.
In the former case, the entrance was bl ocked by construction; in the latter,
the entrance nost likely slumped in a winter storm

Fate of formerly occupied maternity roosts

4- P. t. townsendii
a
fsj E Buildings
= 3 - Tunnels
g
E 2" 77
5 %/
5 .
2
O-

Burned Demolished Entrance closed  Renovated Unknown

Cause of destruction

Figure 7. Fate of fornerly occupied maternity roosts: P. t. townsendii.

Status and Future Security of Currently Occupi ed Roosts

The status of the eight currently known maternity roost sites was eval uated
using four criteria: 1) the structural integrity of the roost; 2) the risk of
human di sturbance; 3) the prospects for future protection; and 4) the
availability of alternate roosts. Table 7 gives security ratings for each
roost.

Roosts that occur in mine tunnels are, in general, structurally nobre secure
than those in buildings. M ne entrances, however, have a tendency to slump
over time, and are particularly vulnerable to collapse during winter rain
st or ms. Also, with increasing liability considerations, many mne owners are
closing old mines they consider dangerous. On public | ands, agencies
sonetinmes require closure of preexisting mines as part of claim maintenance.
Bui I ding roosts, because they are usually abandoned structures, are often in
poor repair and thus prone to destruction by vandalism fire and/or
di sintegration. Al though sonme of the known roosts are nuch nore secure than
others, many have a history of disturbance, and none are likely to survive
over the long term wthout active maintenance and protection.
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Table 7. Current Status and Future Security of Currently Occupied Maternity Roosts for P. t.
townsendii

Roost Colony Structural® Current® Future® Alternate® Security®
Integritv Disturbance Security Roost Score
Risk Available
Building
Golden’s Barn Inverness 1 2 3 4 10
Old Stone Winery Calistoga 3 1 3 2 9
Tick Hollow Gazos Creek 3 2 3 3 11
Randall House Point Reyes 2 1 1 1 5
Rancheria Creek Barn Yorkville 1 1 2 3 7
Lost Mine Sulfur Creek 1 2 2 3 7
West End Stope Sulfur Creek 3 3 3 1 10
Zodiac/Soda Spring  Knoxville 1 1 1 2 5
a 1 = excellent 2 = good 3 = okay 4 = poor
b 1= low 2 = medium 3 = high 4 = very high
€ 1 = excellent 2 = good 3 = possible 4 = unlikely
d 1 = All roosts known 2 = likely 3 = possibly 4 = unlikely
®Security Score Risk to Colony
4-6 Low
7-9 Moderate
10-12 Moderately High
13-16 Very High

O all the colonies, the one at Knoxville has the nost secure future. This
col ony, when it was rediscovered in July, 1987, was in a tunnel (the Zodiac)

only about 100 mfrom a large open pit mning operation conducted by the
Honmestake Mning Conpany. The creek that used to run by the roost had been
rerouted, and a major supply road ran within 30 mof the roost entrance. In
the spring of 1988 the mining operation expanded further into the roost area

and it becane necessary to exclude the aninals from the Zodiac. In the
nmeantime, the mning conpany had made a substantial commtment to providing
long term security for the bats, and had gated two other, apparently suitable,

mne tunnels nearby. Upon exclusion fromthe Zodiac in My, 1988, the col ony
occupi ed one of the gated nines, the Soda Spring. The conpany is supporting a
long termnonitoring effort, and the prospects for this colony are good.

The other relatively secure colony is the one at Point Reyes.  The current
roost is located on the grounds of Point Reyes National Seashore, in an
abandoned house. Wen the colony was discovered there, the building was being
heavily vandalized. The Park made an imediate commtment to protect the
roost, and perforned a nunber of repairs during the winter of 1987. The
bui | di ng has not been broken into since, and the nost serious remaining risk
is fire.

15



Two other roosts appear noderately well protected: the Rancheria Creek Barn
in Yorkville, and the Lost Mne at Sulfur Creek. The Yorkville colony is in a
recently renovated, structurally stable barn. Although the building receives
daily use, the sane caretaker, who does not harass the bats, has been there
for over thirty years, and the animals appear to have accommodated. The
building is located behind a |ocked gate on a privately owned ranch, Al though
likely secure for the near term the barn is directly adjacent to a house (now
a rarely used weekend horme), and a change of ownership could alter the
security status of the roost.

The Lost Mne has a structurally stable entrance, with evidence of roof
collapse on the interior. The mine is located on the grounds of a resort, and
thus receives significant tourist traffic, This is not likely to cause
frequent disturbance to the Plecotus colony, however, since they roost at the
rear of the mne, in an unconfortably hot, geothernally heated zone, past a
somewhat daunting breakdown, with a buffer colony of 500+ Myotis yumanensis
between themand the entrance. Unfortunately for the colony, however, their
preferred roost is the Wst End Stope, a more accessible, heavily visited, and
structurally unstable mne about 400 m away. Al though this mne is on
property controlled by the Honestake M ning Conpany, which has-offered to
install a gate, the instability of the mne entrance nmakes this a challenging
t ask.

The Calistoga colony is in an old stone w nery, which has been known as a
Pl ecotus site since 1945, It was, however, always used by just one or two
animals, and it was not until a year after the doors were |ocked, and public
access barred (February, 1987) that a maternity colony moved in. Al though the
site now has nore protection than it has ever had, and the manager seens
sympathetic, the building is on the grounds of a new and expandi ng w ne
operation, making the future for the building uncertain. Structurally, its
stone walls are sound, but the roof and floor to the second storey are in
fairly serious disrepair. Since the colony only noved into this site in 1988,

it may still have an alternate roost in the area

The status of the Inverness colony in Golden's Barn is somewhat uncertain. |
was never able to talk with the owner, so do not know how nuch disturbance the
colony receives, nor its prospects for future protection. Al t hough the
bui | ding was unl ocked when we visited it, it appeared to have alnost no human
traffic. The fact that a Plecotus maternity colony was first discovered at
this site in 1945 suggests long termstability for the roost. The Pearsons
did note, however, at the termnation of their study (A K Pearson and O P.
Pearson, field notes, MVZ, 1955), that the owners were trying to exclude the
bats. Also, the scarcity of alternate sites in the area places the colony at
nmoderately high risk.

The colony at highest risk is the one at Gazos Creek. This precariously snall
colony (only about 20 fenmales) is |ocated in an abandoned house, visible from
H ghway 1. Wen the colony was first discovered in 1981, the building was
heavily vandalized. Now, a ladder to the attic has been renoved and a 10 m
wi de thicket of blackberries and poi son oak surround the structure, providing
some protection. The risk of fire is high, however, and the owner, although
seemingly interested in the bats, would |like to denmolish the building.
Al though there are some possible alternate sites in the area, none appear as
suitable as this one.
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Current Status of Popul ations

Thanks primarily to the extensive banding studies of O P. Pearson, A K
Pearson and M R Koford in the late 1940's, and P. Leitner in the late
1960"'s, good historic popul ation estimates are available for ten of the 13

colonies (Table 8). A conparison of these figures with the 1987 survey
results suggests an overall 65.4%decline in P. t. townsendii populations in
the surveyed areas over the past 40 years.

Table 8. Population Trends for P. t. townsendii: Conparison of Forner
and Current Roost Popul ations.

Col ony (Original Date) Ori gi nal 1987
Popul ation Size Popul ation Size
(No._ Adult Females) (No. Adult Ferles)

Fr enont (May, 1943) 75 0
Sul fur Creek (1966- 1967) 200 80
| nver ness (July 10, 1947) 78 25
O em (May 30, 1974) 75 0
Poi nt Reyes (June 18, 1959) 65 120
Al bi on (May 2, 1947) 200 0
Aetna Springs  (April 28, 1949) 50 0
Knoxvil | e (April 27, 1950) 140 60
Cal i stoga (August 18, 1949) 35 0
Gazos Creek (June, 1981) 20 20

TOTALS 938 325

Popul ation Decline = 65.4%

The nost recently discovered colony at Gazos Creek appears to have the sane
popul ation size as it did six years ago when it was discovered.

The Point Reyes popul ation, assumng the Randall House is an alternate roost
for nearby Copper Mne Qulch, has actually increased by 45.8% since 1959. |t
i's geographically possible, however, that when the Oenma roost, 8 kmto the
north, was destroyed (see below), any surviving animals joined the Point Reyes
colony. In that case, there would be an overall decline of 16.6%

Five of the popul ations have disappeared altogether. The A ema col ony was

al nost conpletely collected by P. Mers of WZ when its roost was destroyed by
renovation in 1974 (P. Myers, M/Z field notes 1947); 107 animals in WZ
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collection). As suggested above, any remaining animals may have joined the
Poi nt Reyes popul ation, but there is no indication that another popul ation has
established in Oenma.

The Aetna Springs colony showed a 45.8% decline in population size follow ng
spraying with an insect bonb in My, 1949 (Table 9). Since Pearson et al.
could not find the colony at all after 1951, it is possible it was
extermnated many years ago. The presence of two individual Plecotus in the
area (Table 3) during the summer of 1987 indicates that there may be a col ony
in the area, but | have, in conjunction with other research, |ooked for bat
colonies in the Aetna Springs area on nmany occasions in the past nine years,
and have found no signs of a Plecotus maternity roost. M only other record
is of a single male found at Walter Springs Resort in the sumrer of 1983.

Table 9. Population Levels for P. t. townsendii at Aetna Springs Resort and
Mne, Napa County, Novenmber 1945 through July 1960
(fromQ P. Pearson and A. K Pearson, field notes, WZ).

Dat e No. Adult Fenal es No. Adult Fenal es
(Aetna Resort) (Aetna M nes)

Novenber 4, 1945 5

April 28, 1949 >48 -

May 29, 1949 0 45*
June 4, 1949 0 37

June 30, 1949 26 0
August 2, 1950 ca. 25 0

April 27, 1950 >20 0
June 2, 1950 - 30
June 8, 1950 - 30

June 15, 1951 - 22

June 5, 1954 0 0
August 7, 1954 0 0

June 17, 1956 0 0

June 16, 1960 0 0

* Manager had driven bats out of kitchen attic one week previously wth
aerosol bonbs.

The Calistoga colony, when using the dd Bale Gist MII as its roost, also

appeared to suffer heavily frominsect spraying, The original population of

70 (approximtely 35 adult fenales) was reduced to 18 adult females by termte

fumgation in My, 1951 (A K Pearson, MZ field notes). In August, 1988, a
smal | colony (about 20 females) was discovered at the Ad Stone Wnery, wthin
a few kiloneters of the Od Bale Gist MII site. Assum ng these are

descendants of the Calistoga population, the colony has undergone a 42.8%
decline

Both the Al bion and Frenont popul ati ons appear to be gone, although the

presence of one individual at Calaveras Dam suggests that there may still be
a population in the Frenmont area.
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The renumining three popul ations have all shown marked, and unexpl ai ned,
declines.  The population at Golden's Barn in Inverness, which mintained a
mean maxi mum popul ation |evel of 80.5 animals during the years of nost
i ntensive study (1947-1950) by Pearson et al., showed a 24.9% decline between
1950 and 1954, and a 66. 7% decline from 1947 to 1987 (Table 10). The reasons
for this are unclear, but it could be harassment from the owners, who did make
a serious attenpt to exclude the bats in 1955.

Table 10. Population Levels for P. t. townsendii at Colden's Barn

| nverness, Marin County, July 1947 through June 1955

(fromQ P. Pearson and A. K Pearson, field notes, W2)
Dat e No. Adult Fenal es Total No. Bats
July 10, 1947 78 150
August 3, 1947 0 0
May 30, 1948 95 -
August 10, 1948 ca. 95 .-
May 15, 1949 10* -
June 11, 1949 ca. 75 ca. 150
June 12, 1949 0 0
May 4, 1950 74 -
June 5, 1950 67 -
June 7, 1951 56 98
June 6, 1954 65 111
June 10, 1955 1+* 1
Mean Maxi mum popul ation size: 1947-1950 = 80.5

1951- 1954 = 60.5

* Rest of the colony found at Inverness Barn
** Construction underway to exclude the bats

The Sul fur Creek popul ation appears to have declined by 60% since an origina
census was taken. The nost |ikely cause is human disturbance. A resort, |ess
than one kiloneter fromthe mne tunnels, has undergone renovation and
expansion in recent years, making it alnost certain the mnes have experienced
more tourist traffic. There are well worn paths to all the open tunnels in
this valley.

Li kewi se, the Knoxville population appears to have declined by about 57% since
the 1950's.  Although the recent mtigation neasures will hopefully reverse
this trend, it is likely that disturbance associated with mning activity has
been the primary cause for popul ation declines within the past 25 years.
There was limted mning in the area in the 1960's and 1970's, and the large
scal e operation of the Homestake Mning Conpany was begun in 1984.  The
original tunnels known to the Pearsons were denolished a few years ago; four
other adits occupied by Plecotus (one, containing several mummfied young, and
thus a probable nursery site), were closed during the winter of 1987-1988; the
Zodiac M ne, which housed a nursery colony in the sunmer of 1987, was cl osed
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to the animals in My, 1988. It should be noted, however, that there are a
nunber of old nmines in the Knoxville area, making it conceivable that the

Zodi ac (now Soda Spring) colony does not represent the entire population in
the Knoxville area

Hi bernating Sites - Plecotus townsendi

Local ity Records

A review of various nuseumrecords and field notes revealed only two known
hibernating sites of any consequence for P. t. townsendii in California (Table
11, Appendix 11): one, at the Manhattan Mnes (Knoxville) in Napa County as
di scussed by Pearson et al. (1952); the other at Pinnacle Rock on Bartlett
Mountain in Lake County (A K Pearson, field notes and pers. comm). Surveys
in early 1988 revealed that the Bartlett Muntain site still exists, whereas
the particular tunnels at the Manhattan Mnes are gone

At Pinnacle Rock, on February 12, 1955, the Pearsons had seen about 55
hi bernating Plecotus. On February 11, 1988, we found 17.

At the Manhattan Mne, on five trips between Decenber 19, 1949, and February
27, 1950, Pearson et al. paint-marked and/or banded 166 Plecotus in three mne
tunnel s. These tunnel s have been destroyed, but on January 27, 1988, four
tunnels in the same area contained 27 hibernating aninals. Portions of one
| arge tunnel, the Zodiac, were inaccessible and nay have contained other
ani mal s.

Two days were al so spent |ooking for hibernating sites in the vicinity of the
maternity roosts at Sulfur Creek and Point Reyes. Al though individually
roosting Plecotus were found in a nunber of the tunnels in the Sulfur Creek
area, no large concentrations were found. In Mrin County, nine hibernating
Pl ecotus were found in the Randall House on February 5, but no bats in the
cool er, and thus apparently nore suitable, Copper Mne Qulch roost, which is
vul nerabl e to human disturbance

Roost Criteria

H bernating sites, |ike nursery roosts, are either caves or cave anal ogues
and do not seemto differ structurally frommternity sites, except that they
often have |ower ceilings.

One of the nost inportant characteristics of a suitable hibernating site is
that it be free of human disturbance. Human intrusion into a roost can cause
animals to arouse from hibernation, thereby using up critical fat stores
needed to nmake it through the winter. Also, the animals often roost wel
within human reach, and in their hibernating state are totally defenseless.

Al though winters are relatively mld in coastal California, and aninals
apparently arouse and feed periodically, they nevertheless seemto seek cool
roost sites for hibernation (Table 12). Non-hibernating animals were found in
warmer roosts (greater than 14°C); all torpid animals were in cool er roosts.
In two roosts with varying tenperature regimes, the majority of animals were
found in the coolest location. The nean hibernating tenperature (excluding
all records above 14°C) for seven roosting |locations was 12.1°C
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Table 11. Records of H bernating P. t. townsendii and P. t. pallescens,
January - March, 1988.

Local ity Legal Description No. Dat e

P. t. townsendii

Col usa County
Leitner tunnel, W WI bur T14N, RSW Sect. 28 3 | /28
Springs
Manzanita M ne T14N, RSW Sect. 29 1 1128
West End Stope T14N, RSW Sect. 29 2 | /28
West End Tunnel T14N, RSW Sect. 29 3 | /28
Lake County
Pinnacle Rock, Bartlett M. T15N, R8W Sect. 16 17 2112
Marin County
M ne Tunnel, Copper M ne Not Available 0 215
Qul ch, NW Bol i nas
Randal | House, Pt. Reyes Not Available 9 215
National Seashore
Napa County
ower Quartz Adit, T12N, RSW Sect. 36 20 | /27
Honest ake M ning Co.
Royal Mne, Honestake T12N, R6W Sect. 36 4 | /27
M ning Co.
Serpentine Adit, T12N, R6W Sect. 36 1 [ /27
Honest ake M ning Co.
Upper Quartz Adit, T12N, RSW Sect. 1 2 [ /27
Honest ake M ning Co.
P. t. pallescens
Shasta County
Parrish Cave T33N, RSE, Sect. 33 11 | /14
Subway Cave T33N, RGE, Sect. 28 4 /13
Si ski you County
Barnum Cave - 102 /15
Insanity Culvert Cave T38N, R12W Sect. 26 5 3/12
John Jones Ice Cave .- 66 2/ 6
21 27
Labyrinth Cave, Lava Beds T45N, R4E, Sect. 28 8 /16
National Monument
Sentinel Cave, Lava Beds T45N, RAE, Sect. 28 22 /16
National Monunent
Sand (New Cave) T43N, RAW Sect. 24 6 3/2
Teeter Rock Cave T43N, R4AW Sect. 16 T | /15
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Table 12. Tenperature Headings and Nunbers of Animals at H bernating Sites
for P. t. townsendii and P. t. pallescens. January and February,
1988.

P. t. townsendii

Bartlett Muntain 2/ 11 6.5 17
Knoxvi |l e (Lower Quartz) | /27 14.0 3
10.8 16
(Upper Quartz) | /27 12.5 2
(Royal ) | /27 17. 4% 1
16. 5* 2
14.0 4
Sul fur Creek (Lost M ne) | /28 27. 5* 1
(Leitner Tunnel) | /28 21. 5% 3
(Manzanita Mne) | /28 14.1 1
(West End Stope) | /28 13.0 2

Mean Hi bernating tenperature** 12.1

P. t. pallescens

Subway Cave /12 4.8 1
4.0 3
Parrish Cave | /12 1.5 11
Bar num Cave [/15 3.5 2
3.0 26
2.0 74
Lava Beds  (Labyrinth) 1/16 5.7 5
(Senti nel) 1/16 3.5 6
3.0 2
2.5 5
2.0 9

Mean Hi bernating tenperature 3.2

* animals alert at these tenperatures
** excluding tenperatures above 15.0
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Current Status and Future Security of Roost Sites

Bartlett Muntain

When the Bartlett Muntain site was visited by the Pearsons in February, 1955,

the road to the cave had a |ocked gate and was inpassable in the winter.

Al though the cave itself is unchanged, the road is now open and quite
passable, neaning the area almost certainly receives nuch nore human traffic
than it did 33 years ago. The site is well known to |ocal people, and
receives no official protection,

Knoxvil | e

The tunnels in which the Pearsons found hibernating bats at the Manhattan
Mnes are now gone. Four additional tunnels, which contained 26 hibernating
bats in January, 1988, are now closed. But other open tunnels still exist,
and both the mnes that have been gated appear to have areas suitable for
hi bernation. A so Honmestake Mning Conpany is exploring the possibility of
building artificial hibernacula for the bats. Thus the future for this
popul ation |ooks reasonably, secure.

Current Status of Popul ations

It is more difficult to assess hibernating than maternity popul ati ons because
research has shown that the animals nove anmong sites during a hibernating
season (Pearson et al. 1952, Hunphreyrand Kunz 19'76). Nevertheless, a md-
February census of the Bartlett Muntain site produced 55 records in 1955, and
only 17 in 1988, a 69.1% decline. Likew se, the Pearsons |ocated, and banded,
166 individuals at the Manhattan M nes between Decenber, 1949, and February,
1950. W found only 27 in 1988, an 83.7% decline.

H bernating Sites - Plecotus townsendii pallescens

Local ity Records

Pearson et al. (1952) identified three inportant hibernating sites for P. t.
pal | escens in northern California: Subway and Parrish Caves in Shasta County,
and Lava Beds National Mnunent in Siskiyou County. In the conpany of O P.
and A. K. Pearson, these sites were revisited in January, 1988. Wth the
assi stance of nenbers of the Shasta Area Grotto, five additional sites, two of
them significant, were located (Table 11 and Appendix I1).

Roost Criteria

Al known hibernating sites for P. t. pallescens are in caves. Since Shasta
and Siskiyou Counties typically reach |ower tenperatures than coastal areas,

it is likely this subspecies hibernates for |onger periods than does P. t.

townsendii. P. t. pallescens clearly selects much col der roosts (Table 12),

with the mean hibernating roost tenperature being 3.2°C It shows the sane
inclination as P. t. townsendii to concentrate in the col dest areas.

It is known that air circulation is another inportant factor to hibernating

bats (Tuttle and Stevenson 1977), but the equi pnent necessary to measure this
parameter was not avail able.
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Current Status and Future Security of Roosting Sites

Subway and Parrish Caves

Subway Cave, on Forest Service land, was little visited in 1949, but is now a
tourist cave with numerous interpretive signs, and is heavily visited. Al so,
the nearby caves, |ike Parrish, are well known to the |ocal people, and may be
visited frequently, Thus the Shasta County sites are |ikely experiencing nuch
more di sturbance than they were 40 years ago, and there are no nmeasures in
effect to protect the bats.

Lava Beds National Monument

The caves in Lava Reds National Mnunment, despite heavy tourist visitation in
the Mnunent, seem to provide good hibernating habitat and be well protected.
Many caves are rarely visited. QG hers have high ceilings, and |arge areas
wel | removed fromthe main traffic flow  H bernating animals are often well
canouf | aged against the nulti-colored |ava substrate, and would be difficult
for inexperienced observers to detect. Also, the Park Service has recently
initiated a cave managenent plan for the Mnunent, and has expressed
particular concern for the bats.

Bar num Cave

It was quite surprising to find animals hibernating in this cave since it is
| ocated along side a road and, according to R MIller of the Shasta Area
Gotto, gets fairly heavy visitation by |ocal people. This site seens
particularly vulnerable, and currently relies on the good will of the visitors
for protection. @Gven the size of the hibernating popul ation, this cave
warrants protection. It is located in the Kl amath National Forest.

John Jones |ce Cave

The survey of this cave, conducted by menbers of the Shasta Area Gotto,
indi cates another large hibernating popul ation of Plecotus. This cave may be
fairly well protected for the monment by isolation and difficult access. It is
wel | known only to the local caving community which is supportive of bat
conservation, but there are no guarantees for the future. \Ways to protect
this cave should be investigated. It is located in the Kl anmath National
Forest.

Current Status of Popul ations

Wiereas a total of 249 Plecotus were hibernating in Subway and Parrish Caves,
Shasta County, in January, 1949, only 15 animals were found in January, 1988

a 93.9% decline (Table 13). Wiile it is possible that the species has
found alternate hibernating sites, the magnitude of the decline is alarmng,
especially when a survey of three other caves in the area revealed no aninals.
Al'so, nenmbers of the Shasta Area Gotto, who know the area well, are not aware
of any other Shasta County caves containing wintering bats.

The situation in Siskiyou County is far nore encouraging. Conparable nunbers

of hibernating animals were found in the same set of caves in Lava Beds
National Mnument in January, 1949, and January, 1988 (Table 14). W have no
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historic data on Barnum and John Jones |ce Caves, but the nunbers (102 and 66
respectively) docunment significant hibernating popul ations.

Table 13. Colony Size for Hbernating P. t. pallescens in Subway and Parrish
Caves, Shasta County, from 1948 to 1966 (O P. Pearson and A K
Pearson, Field Notes, WZ).

Dat e Parrish Cave Subway Cave

Novenber 8, 1948 30 35

January 14, 1949 177 72

February 2, 1949 149 50

February 11, 1950 113 37

January 20, 1951 111 22

January 29, 1955 28 13

Novenber 28, 1957 21 7

February 12, 1960 18 0

January 28, 1966 28 }

Table 14. Nunbers of H bernating P. t. pallescens -- Hstoric and Current

o _____Records. __ _ _ _ __ _ _ _ _ _ _ __ _ __ __ ___ ______________

Locality H storic Records 1987 Records
(Largest No. (No. individuals)
i ndi vi dual s)

Shasta County

Subway Cave 72 4
Parrish Cave 177 11

Si skiyou County

Lava Beds National Monument 27 30
Bar num Cave 102
John Jones |ce Cave 66
Teeter Rock Cave 7
Sand (New) Cave 7
Insanity Culvert Cave 5
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DI SCUSSI ON
Maternity Roosts

Popul ati on Decli nes

The results of this survey suggest there have been marked popul ati on declines
for P. t. townsendii in California in the past 40 years -- a 46%loss in the
nunber of maternity colonies (Figure 3), a 33% decline in the nunber of roosts
(Figure 4), a 65%decline in the total nunber of animals, and a 37% decrease
in the average size of remaining colonies (Table 8) in the survey area

The first consideration is whether these observed discrepanci es between
current and historic records are indicative of a long termtrend, or fal
within the expected variation for populations sanpled at two points in tine.
My data plus available know edge on the popul ation biology of Plecotus point
to a long termtrend. Because bats are long lived aninmals with a very |ow
reproductive rate (for Plecotus, just one young per year), and tend to show
great loyalty to-chosen roosts, their populations do not show the interannua
fluctuations in nunbers and distribution characteristic of sone manmalian
taxa. Pearson et al. (1952) predicted that with a 38-46% survival-rate in the
first year, and a 75% chance of survival after that, popul ation size at
maternity sites should remain relatively stable year to year. A study on two
species of Plecotus in Britain revealed that population size remined constant
over time (Stebbings 1966b). Al t hough a precipitous decline due to a
catastrophic event would not be surprising for any one colony, the fact that,
in this survey, five out of seven colonies, sanpled over a fairly broad
geographic area, showed serious declines is alarmng, and argues for a genera
decline of Plecotus populations. Available evidence suggests that hunan
activity has been the prinmary cause.

Loss or Damage of Roosting Habitat

The nost obvious, and probably nost significant, human inpact on Plecotus
popul ations has been the direct destruction of roosting habitat. Al t hough
stochastic events -- fire, winter stornms, or general deterioration -- can
certainly be a factor, in this study, only one site (Leach Cottage at
Yorkville) was lost to natural causes. In six other cases, for which the
agent could be identified, human activity was responsi bl e. G ven that
Pl ecotus popul ations are sedentary and extrenely selective about their roosts
roost loss can be serious. In fact, lack of available roosts may account for
the apparent extirpation of Plecotus fromthe nore urban areas (Berkeley and
Fremont), and possibly the Napa Valley and coastal Mendocino as well.

Human Activity at Roosts

Human intrusion into a roost can also be extremely damaging to a popul ation,
particularly during the maternity season when aninals are highly concentrated
and trying to raise defenseless young. Killing bats is a lucrative business
for pest control conpanies (Tuttle and Kern 1981), and remains a threat
wherever bats roost close to people. In this study, population declines were
observed in two roosts -- the Od Bale Gist MII and the Aetna Springs Resort

- after spraying wth pesticides. Athough the use of pesticides against
bats is precluded under current California law, it still occurs (D
Constantine, pers. comm).
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Recreational vandalismis also conmon at bat roosts (Klimack 1987). Al though
not docunmented for any sites in the survey area, | have found evidence of this

(crushed, dead bats) at many roosts, including several Plecotus sites
el sewhere in California.

Anot her potential problemis excessive collection for scientific purposes.
The O ema Inn colony was almost entirely elimnated in one collecting effort
Additionally, there are large series of Plecotus (>75 animals) at severa
nuseuns (i.e., California Acadeny of Sciences, Los Angeles County Miseum of
Natural Hi story, the Miseum of Vertebrate Zool ogy). In nost cases the |ong
termeffects of these collections are not known, but given the | ow
reproductive potential of Plecotus, they are likely to be damagi ng,
particularly in those cases where col onies have been subjected to repeated

collections or where the series represent a significant proportion (>20% of
the popul ati on.

Roosts can al so be threatened by inadvertent activities. It is well
docunented that Plecotus is so sensitive to human di sturbance, that sinple
entry into a maternity roost can cause a colony to abandon or nove to an
alternate roost (Pearson et al. 1952, G aham 1966, Stebbings 1966a, Mhr 1972,

Humphrey and Kunz 1976). Al though none of the colonies in this study were
known to abandon a roost permanently due to human intrusion, four (Ilnverness

Aetna Springs, Sulfur Creek and Gazos Creek) noved tenporarily to alternate
sites. Wk in Canada (Brigham 1984) has shown that reproductive success was
significantly reduced in colonies of Eptesicus fuscus which were tenporarily
excluded from their primary roost. Al though not documented at this point, it
seens possible that human activity at Plecotus maternity roosts has reduced
reproductive success, and contributed significantly to the downward trend in
col ony size

Wiereas many species will dwell in the roofs or attics of inhabited buildings,

Pl ecotus selectively seeks unused sites. In this survey, eleven of the 13
bui I ding roosts were abandoned at the time Plecotus was using them  The only
exceptions were the Aetna Springs Resort at Aetna Springs, and the Rancheria
Creek Barn in Yorkville. In the forner case, the bats were in an attic that
was conpletely separate fromthe utilized space below, in the latter, the
animals roost primarily in a dark, protected corner, and have not been
harassed in 30 years.

The expandi ng human popul ation along the California coast and in the greater
San Francisco Bay area has made it increasingly difficult for Plecotus to find
roosts that are free from human disturbance. There was evidence of sone human
traffic at or near all the currently occupied roosts. How sensitive animals
were to human entry into their roost seemed to vary from colony to colony, and
provide an indication of how nuch harassment the colony had experienced. For
exanple, the colony in the West End Stope at Sul fur Creek, which |ikely
experiences frequent visitation, showed signs of disturbance (chattering,
agitation in the cluster, flight inside the roost) as soon as | entered the
portal, 50-75 feet fromthe roosting spot. The colony in Rancheria Creek Barn
in Yorkville, on the other hand, because its exposure to humans has been
limted primarily to the caretaker, allowed nme to approach within a few feet.
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Loss of Feeding Habitat

It is also possible that destruction or damage of feeding habitat is
contributing to the declines in Plecotus popul ations, but based on limted
avail able information, this seems less likely to be a major factor. Pl ecotus
Is a moth specialist (Dalton and Brack 1986, Kunz and Martin 1982), but feeds
on a wide variety of |epidopterans. Li ght tagging studies indicate the
animals are opportunistic, feeding in a range of habitats, from open
agricultural fields to dense forest (data fromV. Dalton and V. Brack, pers.
obs.). P. t. townsendii occurs in rural settings fromthe cool, noist redwood
forests along the coast to the dry, hot oak-woodl ands of the inner coast
ranges, suggesting plasticity in feeding habits

Assessnment of Current Risk

The status of P. t. townsendii in coastal California is extrenmely precarious,
and calls for inmediate conservation nmeasures. Only seven colonies, with a
total popul ation size of 325 adult fenales are known right now. Only two of
t hese col onies are adequately protected from human di sturbance (Knoxville and
Point Reyes), and only one, (Knoxville) is in a structure that holds prom se
for long term protection.

This survey covered only a portion of the subspecies range, but the sane
problens encountered in this study are likely to be seen el sewhere. Thi s
subspecies has a very limted distribution, including some of the nost prized
real estate in California. The data fromthis study indicate that wherever
human popul ations are expanding, as they are in nost coastal areas, Plecotus
popul ations are in jeopardy.

Gven the population trends discussed above, plus the very |ow recovery
potential of this species, |egal protection and a nmanagenent plan are clearly
war rant ed

H bernating Roosts

Popul ati on Decli nes

Information on hibernating populations is limted and difficult to evaluate.
Decl i nes have been precipitous at the only two known |ocalities for P. t.
townsendii, and at the Shasta County sites for P. t. pallescens. Only in nore
sparsely popul ated Siskiyou County do the populations (P. t. pallescens)
appear to be heal thy.

There are two possibilities: 1) that the popul ations have dropped to the
|l evel s indicated, or 2) that the known sites have become unsuitable, forcing
the animals to alternate roosts. Wiile there is little question fromthe
maternity roost data that populations of P. t. townsendii have been declining
it is unlikely to be at the rate indicated by this limted census of
hi bernacula, since the nunbers at the tenporally nore stable maternity sites
shoul d provide a better indicator of current status. Nevert hel ess, the
paucity of animals at historically preferred sites is alarmng. [f, as is
possible, the animals have been forced to select less suitable sites, with
suboptimal tenperature reginmes, the short and long term consequences for these
popul ations could be serious.
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Loss of H bernating Sites

Al t hough individual aninmals can be found hibernating in a nunber of places
(buildings, caves, mnes), nost of the known group hibernating sites are in
structural ly stable caves. In these situations, the greatest risk to the
animals is repeated human di sturbance. Popul ation declines associated with
human di sturbance at hibernacul a have been docunented for a nunber of species

i ncludi ng European Plecotus (Hunmphrey 1978, Mhr 1953, Stebbings 1966a)
Human presence in a hibernacul um can cause aninals to arouse fromtorpor
thereby using up valuable fat stores that may be required to survive the
winter. Both the previously known roosts for P. t. pallescens in Shasta
County (one of which is now a tourist cave), plus the Bartlett Muntain site
for P. t. townsendii in Lake County {easily accessible and well known to |oca
people) likely experience a substantial anount of human traffic

M ne tunnel roosts run the double risk of human di sturbance and structura
destruction. The | argest known hibernaculumfor P. t. townsendii was in a
mne tunnel that is now denolished.

Gven that Plecotus populations travel relatively short distances to find
hi bernating sites, and seemto have fairly restrictive roost requirenents
(especially regarding tenperature regimes), the supply of suitable hibernating
sites for any one colony is alnost certainly limted in nost areas,

particularly for P. t. townsendii.

Assessment of CQurrent Risk

Al though very little is known about the hibernating behavior of Plecotus in
California, it is well documented that the hibernating period is a critica
time for tenperate zone bat species. Accumulating enough fat stores in the
autum to survive the periods of low to zero food availability is a
chal I enging physiological task, leading to high nortality rates, particularly
for the young (Hunphrey 1978, Mhr 1953 and 1972, Tuttle and Stevenson 1982).

Having suitable, disturbance free, hibernating sites is probably essential for
the long term survival of this species. It is inpossible, based on this
study, to estimate how nuch, if any, of the decline observed at maternity
sites is attributable to |osses at the hibernacul a. This could only be
determined with a nore conplete survey of wintering sites. It would, however,
be possible to initiate protection of known roosts.

RECOMVENDATI ONS

Proposed Conservation Measures

1. The highest priority should be to seek state and federal protection for
the coastal subspecies, P. t. townsendii. Gven the popul ation declines plus
the precarious status of npbst known roosts, it is ny assessnent that
Endangered status is warranted.

2. There should be no nore collection of P. t. townsendii for scientific

purposes unless absolutely necessary; no collection of females for any reason
and no collection at maternity or hibernating roosts.
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3. Any research on the coastal subspecies shoul d use non-invasive neans, and
not involve disturbance of the animals inside maternity or hibernating roosts

4, Protection has already been secured for two of the colonies (Point Reyes
and Knoxville), but should be sought for at least three others -- Calistoga

Gazos Creek and Yorkville -- all privately owned, A though all the |andowners
or caretakers have been contacted, and expressed support, a firmer commtnent
shoul d be sought. One possibility would be to involve themin an ongoi ng
nmoni toring program (see #5 bel ow).

5. A program shoul d be established to nonitor the population |evels on an
annual or seni-annual basis at the known roosts. Counts should be conducted,
as they were in this study, by counting animls upon emergence from the roost,
using night vision equipment.

6. A nore conplete survey to identify other key maternity roosts should be
conducted in other coastal areas -- i.e., Del Norte and Hunmbol dt Counties to
the North, San Benito, San Luis Cbispo, and Santa Barbara Counties to the
Sout h

7. Athough a thorough search for hibernating sites would be a-very costly
project, a nore limted survey to identify key roosts shoul d be conducted,
focusing on mnes and caves identified during sumrer surveys as |ikely
hi bernating sites.

Research Goal s

1. Although it is known that Plecotus is a nmoth specialist, relatively little
information is available regarding behavior and habitat requirenents for
foraging. Light-tagging studies being conducted in Virginia, Wst Virginia
and California (unpubl. data, V. Dalton, D. Dalton, V. Brack, E. Pierson, W
Rainey and G Fellers) are providing baseline data, but suggest the need for
| ongi tudinal studies covering a variety of habitats during different phases of
the reproductive cycle (i.e., early pregnancy, |ate pregnancy, |actation, and
post-lactation).

2. The five currently recognized subspecies were defined on norphol ogica
grounds by Handley (1959). It is extrenely inportant for managenent purposes
to examine these taxa genetically to 1) determine if the current subspecies
boundaries correspond to genetically definable reproductive discontinuities,
and 2) to assess the extent of genetic divergence among popul ations in various
parts of the range. It would be especially inportant to | ook at the contact
zones between the two California subspecies, to conpare popul ations on the
eastern and western side of the Sierra, and to conpare the Channel I|slands
popul ations with mainland animals.

Education Prograns

Mich of the disturbance and habitat destruction could be alleviated if people
were educated about bats. In ny experience, bats are a source of great
fascination, especially to children. It takes relatively little educationa
effort to turn fear to wonder, and make people sensitive to the needs of these
animals. There are a nunmber of ways the State of California could facilitate
a bat education program
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1. California, with its extensive state park system and high bat diversity,
woul d provide an excellent laboratory for devel oping nodel education prograrns.
| know fromcontacts made during this survey that many park rangers are eager
to incorporate bat education into their natural history programs, but they
| ack the basic know edge and necessary educational materials. Many materials
(i.e., Barbour and Davis 1969, Fenton 1983, Tuttle 1988) are already
available, and others (i.e, a new Bats of Anerica slide show) will be soon
through Bat Conservation International in Austin, Texas.

2. Following the exanple of several states, Canadian provinces, and the
National Park Service (i.e., Alberta Fish and Wldlife, no date; Colorado
Division of Wldlife 1984, French et al. 1986, Celuso et al. 1987, Harvey
1986), produce an educational guide to the bats of California.

3. Using photographs taken by Dr. Merlin Tuttle on a 1988 field trip to
California, develop a poster on the bats of California, with particular
enphasi s on Pl ecotus.
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