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S MMARY POINTS FOR 2004 FIELD SEASO

}.- A total of$15,5oo was sequestered by the P.1. for HVR research in 2004
,. 91 bats were captured and released across 60 net nights and 15 sites
;,. 1,606 unknown sonar calls was recorded across 82 detectors nights in 2004
)0- 90 hand-released calls were recorded for the call library
~ Overall apparent decline in bal population numbers in 2004
}.- Species showing greatest decline was Mymis lucifugus
>- Positive tcst of West Nile Virus infection in Myotis I"cifl/gus
>- Highest declines were in female and juvenile bats for M. /llcifugus and M. Ihysallodes
>- Apparent loss of M. Ihysllllodes maternity roost in Gcer Canyoll
>- New record of female, lactating COlynorhilllls {owl/sendii, an imperiled species
>- Higher incidence and dispersion of female Myotis ~IOlatIS than recorded in previous years
>- Sonar data from 2004 showed the presence of eight species foraging at HVR. However, a

single species, E.j/lSCllS composed 47% of all rccorded calls
~ Most active habitat type was meadow, followed by thinned, followcd by bum, and forest
~ Highest number of species recorded were in thinned habitats (II = 8)
~ Howevcr, Thinned sites were lowest in species diversity when species evcnness was

taken into account. E. /IiSCIiS composed 84% of all recorded passes

Abstract: In 2004 we conducted research at Heil Valley Ranch (HVR) to measure I) bat species
abundance and distribution that was begun in 2002, 2) the effects of forest thinning on bat
foraging patterns along with establishment of a call library for Colorado bats begun in 2003 and
3) to initiate a new study of the incidence of Wcst Nile virus in bat populations at the Ranch.
Results from 2003 added one species (M. volalls) to the list of bats reproducing at HVR. In
addition to replicating capture and release and sonar analysis of previous sites, we added seven
new sites to the forest thinning survey, one of which was a bum plOI from the Overland fire in
fall 2003, two new water hole sites and three terrestrial nelling sites for capture and release.
Matching funds for the Forest Thinning study were secured from The North American Bat
Conservation Partnership (S5K) and for the West Nile virus study from the UNC Research
Scholarship fund ($2.5K).

Despitc a very wct, rainy, windy and cool summer which frustrated our netting attempts,
a total of91 bats wcre captured across 29 nights (60 nct nights) and 15 sites. Curiously, bats
species that were rarc (i.c. Myolis \'ololls) in prcvious ycars were morc abundant (n = 4) and
captured across more siles (11 = 3); where Ihe most common specics (lvf. Ilici/Ilglls) were rarely
captured (II = 8) in 2004. A highlight was the capture of two female. lactating Townsend's big­
cared bats (Coryllorhillus 10wllsemlii) at [ngersol Quarry in September. This is the first record of
females of this imperiled species at HVR. Overall trend in species abundance and distribution
was down in 2004. Species of highest loss were M. lucifugus and M. Ihysonodes which showed
large declines in females and juveniles. A maternity colony of M. Ihysollo<!es in Geer Canyon
that predictably visitcd our middle Geer Canyon nctting site in 2003, was noncxistent.

Of the 22 individuals (10 M. evolis, 7 M. lucifuglls; and 5 M. Ihysotlodes) tested for West
Nilc virus, nOlle showed measurable level of viremia in their saliva. Blood analysis, however,
showed an adult male, M. Illcifugus to have antibody inhibin to WNV infection.
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INTRODUCTION

P~lrt I: Tr(lcking Spe(,'ies Ablllultlllce (lml Distribution: Because bats are difficult to catch and

change their foraging pauems and areas seasonally, long-term studies arbat populations are

required to ascertain presence and abundance arbat populations. In addition, because bats arc

susceptible to human disturbance, infectious diseases, and arc responsive 10 climate variation,

year-Ie-year pattems may shift and thus require long-term efforts to understand regional ecology,

population dynamics and stability. In this third year of capture and release data collection, we

begin to better understand ecological patterns of bats at Hcil Valley Ranch (HVR), Boulder

County. Colorado. Four components orthe study of bats at HVR have evolved over the past

three years.

Part J: Species PresenceiAbulUltlllce {wd Roost Site Presence: In 2002, we began mist netting

bats at ephemeral and nonephemeral water holes throughollt I-IVR. In addition, radio tagging of

some lactating female individuals allowed for locating and mapping maternity roost sites as well

as allowing olltnight eounls and emergence times of various colonies and species. These data

arc paramount in the management and conservation of bat species in the West. In 2004, we

continued with mist netting efforts that contributed new infonnation on species abundance and

species presence at HVR.

Part 2: Fore~·t Thinning Practices: Protecting critical foraging habitats for bats is of paramount

importance because loss of critical foraging habitat can affect the stability and survivorship of

bat populations, and several critical factors need be in balance. For insectivorous bats, foraging

in less cluttered habitats is most energy efficient because obstacle avoidance is limited as they

hunt. However, foraging in open areas has its own risks, such as predation from owls at night, or

other raptors before darkness (Erickson and West, 2002).
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Human impacts to roraging habitats usually come in the Conn of forest cutting and

various other degradations. Clear-cutting practices have likely caused the loss of some bat

populations, ~o\Vcver, the overall effects will never truly be known. Studies in the West indicate

bat activity is low where c\ear~cuttinghas occlilTed. COllversely, the less-severe practice of

forest thinning may enhance bat foraging areas (Parker ct aI., 1996; Perdue and Steventon, 1996).

In 2003, we began a study 10 understand the effects of forest thinning practices currently

underway at HVR lIsing set Y. hectare plots in four habitat types. This study continued in 2004.

Part 3: Building a Sonar Call Library: In connection with the forest thinning study, we began in

2003 to build a sonar call library based upon calls expressed by hand-released, individuals of

identilied species. These calls are used to compare with unknowns recorded in each of the tcst

plots for identilication purposes. We continued to build the catllibrary in 2004.

Part 4: lucideuce of West Nile Virus iu flVR 8(1/ Populatious: Insectivorous bats are the

predominant foragers ofnight-nying insects, including adult mosquitoes (Gould 1955; Griffin el

al. 1960; Findley, 1993; Altringham, 1996). In Colorado, myotis species consume mosquitoes in

variable amounts (Adams, 2003). In Moffat County, M. lucifugus consumed 21 % of their diet in

nics, including mosquitoes with other myotis species consuming about 10% of their diet in nies

(Freeman, 1984). Diets of bats, however, differ regionally. Adams (1993,1997) found seasonal

differences in consumption of Diptera by M.lucifllgus, from 28% in spring to 38% in fall. If the

consumption of mosquitoes by bats causes West Nile Virus (WNV) infections remains unknown.

However, some bat species have tested positive for infection by WNV in New York (Marra et

al.,2003). Because Boulder, Larimer. and Weld counties were the "hot·zone" for human cases

of WNV infections, we initiated a study to documentlhe incidence of WNV infection in Myoris

species at HVR in 2004.
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METHODS

Captllre ami Release: We continued mist netting bats al previously netted water holes and at

previously unnctled locations throughout the park. In addition, forest netting occurred in sonar

survey plots at times other than detector deployment censusing to corroborate analysis of

unknown sonar data.

BtU Activity lUlll Forest Thinning: As in 2003, Peuersson 240X time~expansiotl, sonar detectors

interfaced with Sony tape recorders were position in ~ hectare lixed plots in Ulllhinncd forest.

recently thinned forest (2002), and open meadows. In addition, we sampled a burned site from

the Overland fire event thaI occurred in October 2003. We added four detector units to the

survey in 2004 allowing for ccnslising of two plots simultaneous. One-quarter hectare plots were

established in each of the treatment groups and followed the protocol established in 2003. Null

hypotheses: Ho: There are no significant difTerences in bat foraging activity as measured by

sonar pass recordings between unlhinncd, human-thinned, montane meadow, and natural burned

habitats (i.e. treatment plots). HI: Bat species composition will not be significantly different

between treatment plots.

Building 1I ClIlI Library: We continued to construct the bal call library by recording sonar calls

from hand-released individuals of known species.

Blood SlIIllplillgfor West Nile Vims: Bats were captured in mist nets and anaesthetized using

Isoflurane. Approximately 30 ~lL or blood was drawn from an artery located in the interfel110ral

membrane by puncturing with a 25 gauge needle and collected in heparinized, glass capillary

tubes (Lollar and Schmidt-French 2002; KUl1z and Nagy 1988). Pressure was applied to the

wound the researcher's index finger. until blood-loss ceased. Individuals were returned to

capture sacs for 20 minutes to ensure that bleeding did not reoccur. Individuals were thell



released. Blood samples were put on icc and later spun down using a AUlocril Ultra 2 micro­

centri fuge and stabilized lIsing Ambion, Ribopure blood kit. Samples were analyzed using a 1­

stcp RT-PCR kit (Ambion) callcd Rctroscript (Kauffman, et aI., 2003).

Null hypothesis: 1-1 0 : There will be no antibodies present for WNV in bats at HVR.

Viremia Testiug: Oral swabs were taken from individuals in the field, stored in sealed plastic

tubes and kept on icc. These samples were tested with Ambion Viremia Test Strip Indicators.

Nuilltypot"es;s: "0: There will be no viremia detected for WNV in the sativa of bats al HVR.

RESULTS

Matching funds for the Forest Thinning study were secured from The North American Bat

Conservation Partnership (S5K) and for the West Nile vims study from the UNC Research

Scholarship fund ($2.5K) and UNC Foundation for purchasing of an Autocrit microcentrifuge

(S3K). Total funding for the 2004 scason for bats at HVR was S\5,500.

Cuptllre D(l/u: Despite a very wet, rainy, windy and cool summer which frustrated our nctting

attempts, a total of91 bats were capturcd across 29 nights (60 net nights) and 15 sites (Table I).

Curiollsly, bats specics that werc rare (i.e. Myotis \/o/a/ls) in previous years werc more abundant

(n = 4) and capturcd across more sites (II = 3); where thc most common species (M. lucifugus)

were rarely captured (II = 8) in 2004. A highlight \Vas the capture oft\Vo femalc, lactating

Townsend's big-cared bats (COIYllorhilllls towlIsem/ii) at Ingersol Quarry in September. This is

the first record of fcmales of this imperiled species at HVR. Sce Discussion section concerning

patterns across capture data gathercd from 2001-2003.

6
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Table t. Cap/lire and release data from 2004. organized by capture site.

7

Date Location Species Sex Age Repro Weight Status
la-Jul Burn 1 no captures
19-Jul Burn 1 no captures

1-Aug Forest 4 no captures
12-Aug Ingersol Quarry M. evaHs a01 male A S 5.1 bled/released

12-Aug Ingersol Quarry M. evotis 002 female A L NW bled/released
12-Aug Ingersel Quarry M. evotis 003 female A L NW bled/released

12-Au9 Ingersol Quarry M. evotis 004 female A NLNP NW bled/released

29-Aug Ingerse! Quarry M. evotis 007 male A S 6.1 bled/released

29-Aug Ingersol Quarry M. evotis 008 female A NLNP 6 bled/released

29*Aug Ingersol Quarry M. evotis 009 female A PL 6.8 bled/released

29-Aug Ingersol Quarry M. evotis 010 female A PL 6.1 bled/released

29-Aug Ingersol Quarry M. lucifugus 001 male A S 6.8 bled/released
11-Sep Ingersol Quarry M. lucifugus 002 male A S 6 bled/released

11-Sep Ingersol Quarry M. lucifugus 003 female A S 6.1 bled/released

11-Sep Ingersol Quarry M. lucifugus 004 male A S 6 bledlreleased

11-Sep Ingersol Quarry M. lucifugus 005 male A S 6 bled/released

11-Sep tngersol Quarry M. lucifugus 006 male A S 6 bled/released

11-Sep Ingersol Quarry M. lucifugus 007 male A S 6 bled/released

12-Aug Ingersol Quarry M. thysanodes 003 female A L 7.1 bled/released

12-Aug Ingersol Quarry M. lhysanodes 004 female A L NW bled/released

29-Aug lngersol Quarry C. townsendii female A L 13.5 released
29-Aug Ingersol Quarry C. townsendii female A L NW released

29-Aug lngersol Quarry E. fuscus male A NS 16 released
29-Aug Ingersol Quarry E. fuscus male A NS 16.5 released

11-Sep Ingersol Quarry E. fuscus male A S NW released
11-Sep Ingersol Quarry E. fuscus male A S NW released

10·Jul Ingersol Quarry M. ciliolabrum male A NS 4.5 released
12-Aug Ingersol Quarry M. citiolabrum male A S 4.3 released
12-Aug Ingersol Quarry M. citiolabrum male A S 3.8 released
11-Sep lngersot Quarry M. citiolabrum male SA NS 4.4 released

12·Aug tngersol Quarry M. evotis male A S 13.2 released
12-Aug Ingersol Quarry M. evotis male A S 5.9 released
12-Aug Ingersot Quarry M. evotis male A S 6.3 released
12-Aug Ingersol Quarry M. evotis female A NLNP 5.8 released
12-Aug Ingersol Quarry M. evotis male A S 6.3 released
12-Aug Ingersol Quarry M. evotis male A S 6.3 released
12-Aug Ingersol Quarry M. evolis male A S 5.2 released
12-Aug Ingersol Quarry M. evolis female A L 7.8 released
29-Aug Ingersol Quarry M. evotis male A S 5.9 released
29-Aug tngersol Quarry M. evotis male A S 6.9 released
29-Aug Ingersol Quarry M. evotis male A S 7 released
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29-Aug loger501 Quarry M. evotis male A S 6.1 released

29-Aug loger501 Quarry M. evotis female A L 7.3 released

29-Aug Inger501 Quarry M. evotis female J NLNP 5 released

11-Sep 10ger501 Quarry M. evolis male A NS 6.6 released

11-Sep loger501 Quarry M. evolis male A NS 6.6 released

11-Sep loger501 Quarry M. evolls male J NS 6.1 released

11-Sep Inger501 Quarry M. evolis male A NS 6.6 released

11·Sep loger501 Quarry M. evolis male A NS 8.5 released

11-Sep Ingersol Quarry M. evotis male A NS 6.9 released

11-Sep loger501 Quarry M. evotis male A NS 6.5 released

11-Sep Inger501 Quarry M. evotis male A NS 6.4 released

11-Sep loger501 Quarry M. evotis female A P 8.7 released

10-Jul loger501 Quarry M. Ihysanodes male A NS 6.5 released

10-Jul Ingersol Quarry M. lhysanodes male A NS 7.5 released

11-Sep loger501 Quarry M. Ihysanodes female A PL 7.9 released

18-Sep Ingersol Quarry no captures

24-Aug Lower Geer Canyon M. evotis 005 female A L NW bled/released

24-Aug Lower Geer Canyon M. evotis 006 male A NS NW bled/released

24-Aug Lower Geer Canyon M. thysanodes 005 female SA NLNP NW bled/released

2·Jun Lower Geer Canyon no captures

6-Sep Lower Geer Canyon no captures

25·Jul Meadow 3 no captures

9-Jul Middle Geer Canyon M. thysanodes 002 female A L 9.3 bled/released

7-Jun Middle Geer Canyon M. volans female A P 5.8 died

7-Jun Middle Geer Canyon M. lhysanodes female A P escaped

7-Jun Middle Geer Canyon E. fuscus male A S 17 released

7-Jun Middle Geer Canyon E. fuscus male A NS 11 released

7·Jun Middle Geer Canyon E. fuscus male A NS 12 released

7-Jun Middle Geer Canyon E. fuscus male A NS 14.5 released

7-Jun Middle Geer Canyon E. fuscus male A NS 12.6 released

7-Jun Middle Geer Canyon E. fuscus male A NS 13.5 released

7-Jun Middle Geer Canyon E. fuscus male A NS 15.6 released

8-Jul Middle Geer Canyon L. cinereus male A NS 26 released

8-Jul Middle Geer Canyon L. cinereus male A NS 27 released

8-Jul Middle Geer Canyon L. noclivagans male A NS 10 released

9·Jul Middle Geer Canyon L. noclivagans male A NS 11.5 released

7~Jun Middle Geer Canyon M. ciliolabrum female A P NW released

8-Jul Middle Geer Canyon M. ciliolabrum male A NS 4.4 released

24-Aug Middle Geer Canyon M. ciliolabrum male J NS 6.1 released

a-Jul Middle Geer Canyon M. evolis male A NS 5 released
7-Jun Middle Geer Canyon M. lhysanodes female A P 7.5 released
7-Jun Middle Geer Canyon M. lhysanodes female A P 5.8 released
a-Jul Middle Geer Canyon M. Ihysanodes female A P 10.3 released

6-Jul Plumely Canyon no captures
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1-Jun Quarry 2 E. fuscus male A NS 12 released
1-Jun Quarry 2 E. fuscus male A NS 13.1 released

1-Jun Quarry 2 E. fuscus male A NS 15 released

1-Jun Quarry 2 E. fuscus male A NS 11.7 released
1-Jun Quarry 2 E. fuscus male A NS 15.5 released
1-Jun Quarry 2 M.lhysanodes female A P 6.5 released
1-Jun Quarry 2 M. vorans female A P 7 released

1-Jun Quarry 2 M. Yolans female A L 9.5 released

13-Aug Quarry 3 no captures

30-Jut Road1&2 no captures

Aug-04 Roadside Geer Canyon E. fuscus female A PL 18 released

17-Jun Thinned 2 no captures
11-Aug Thinned 2 no captures

1-Sep Thinned 2 no captures
29-Jul Thinned 3 M. lhysanodes 001 female A L 6.5 bled/released

29-Jul Thinned 3 M. lhysanodes male A NS 9.5 released

28-Jul Thinned 3 no captures

22-Jun Upper Geer Canyon E. fuscus male A NS 15.4 released

22-Jun Upper Geer Canyon M. volans female A P NW released

13-Jul Upper Geer Canyon no captures
27-Jul Upper Geer Canyon no captures

Sonar Survey Data: A total of 1,606 unknown sonar calls was recorded across 82 detectors

nights in 2004. Of these, 17 sonar passes were recorded from the burn site, 19 from forested

sites, 412 from thinned sites. 1,158 from meadows. Averaging across detectors nights for each

plot gives 1.14 call detections per detector in the burn site (11 = 3), 0.12 calls per detector in

forested sites (1/ = 5), 25.75 calls per detector in thinned sites, and 96.5 call per detector in

meadow sites.
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I"igurc 1. Pooled data from sonar analysis ofplol types. Open bars indicate raw number of sonar p:lSSCS, whereas
filled bats aTC Taw data adjusted for sampling effort in Icnns of number arsiles of similar type cClIsuscd in 2004 and
number of detectors per site. Black bars indicate number of sonar passes detected per detector across samples.

Patterns on raw data (open bars) indicate Ihal highest lise by bats for foraging was in

meadows. followed by thinned sites, bum sites, and lastly forested sites. However, when number

of detectors is taken into account associated with number deployed per plot type (forest 6, al

others 4) and number of limes each plot type was ccnslIscd in 2004, we sec thai the forest plots

although a bit higher in raw data recorded, were drastically lower after calculating adjusted

usage. The number of species detected using each plot type also varied.
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Thinned areas showed the highest species number detected, followed by meadows,

forested and bum sites. However, the picture differs when looking at taxonomic diversity within

each plot. Myolis species were most abundant in forested habitat; whereas EplesiclIs dominated

Table 2. R(I/;os oJrhree taxa across plot types. SIIIIIS pel' plot types = 100%

Taxon Burn Forested Thinned Mcadow

Myoris 0.47 0.70 0.11 0.13

l:.ptesicus 0.13 0.30 0.85 0.55

Lasiurincs 0.40 0 0.04 0.31

in thinned arcas, and also in meadows, but to a lesser extent. Lasiurincs (Lasillrlls cinereus and

Lasionycleris noclivagans) were recorded in highest frequency ill the bUill area, however, it is

possible that they were flying above the bum area rather than through it. Table 3 shows tabular

statistics of Divcrsily(f-1 = - L (J;(lnp,), and Evenness (J = I-I/I-Imox).

Table 3. DiI'ers;ly. me(lS/lred /lsillg Shallllollllldex. (///(1 EWfllless co/ell/ariolls (laoss hab;lals /'e!ar;ve 10 'he

(1i~·tr;b/lI;O"ofMyotis spp, , E. fuscus. alld Lasiuri/les,

Habitat Diversily (fl) Evenness (.1)

Burn 0.97 089

Forested 0.6 0.87

Thinned 0.51 0.47

Mcadow 0.95 0.87
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Diversity was highest in the Bum and Mcadow sites, with the least diversity using

Thinned sites. Evenness was lowest in Thinned sites, where E.fusclIs dominated (85%) the

number of sonar calls gathered in those areas. The Burn and Forested areas, although low in

number of detected calls, were high in diversity and species evenness.

West Nile Virus Data: Of tile 22 individuals (10 M. evo/is, 7 M. lucifugus; and 5 M. thysllflodes)

tested for West Nile virus, none showed measurable level ofvirclllia in their saliva. Btood

analysis for WNV antibodies showed one positive outcome. An adult, nonscrotal male Myotis

/UCifllgllS showed positive for WNV antibody inhibition indicating thai it was at some point

infected with WNV,

100,_------------------------,
WNV Inhibition ELISA Results

Bat Plasma Screening
10/24/04

oJ..,-~~~~~~~,_.,_l,..L_,~~~~~~~~~~.,_l,JJ

G..s-_&- COO c~ c" R>" c"-,,'O co, r>. r>. co, co,-"" c~ c" c~ c" ~_"" COO ~<:> c"'G'~
~_~~~<§i~<§iff~~~<§i~~<§i~~~~ff~~~~
~~~ ..~.~~.~~.~ .... ~~~~~~

Sample Designation

Figure 3. Resulls from ELISA lest on blood samples for incidence of West Nile Vims inhibin response among three
myotis species (Ml = Myotis Illcifugus. ME = M. emf;!>', Mt = M. ,hySll!lodes). One positive response was found to
occur in an adult male M. IIICifuglls captured at Ingcrsol Quarry in September.



13

Thus, the null hypothesis Ihal WNV infection would not be found in Myoris species was refuted.

Tests for viremia excretion in saliva were negative and thus the null hypothesis for viremia was

supported.

DISCUSSION

Despite the impression that bat population numbers on HVR in 2004 were depressed

from previolls years, we were able to capture more individuals than in previous years by netting

more oOen and latcr into the !icld season (mid-September). Most telling was the drop in overall

captures of M. IIICifllgus over the last three years, 23 in 2002, 14 in 2003, and 9 in 2004. In

addition, whereas the ratio of females to males had been about equal (47% females in 2002, 50%

females in 2003), in 2004 only one of eight (12.5%) were female (Table 2).

Table 4. COlllp(lr(ltive catJfure (I(lW acro~·s three years (If ,.,YR.

Svecies 2002 2003 2004 Total
M. cilio/abrum I (\!) 7(4',' ,3a) 7 (I ',', 6a) IS (6\!, 9a)
M. evotis 21 (6\!, lIa) 15 (9 ,6al 34 (9\!, 25a) 70 (24 ,42al
M. luci{iIf{IIS 23 (12 ,llal 14 (7 , 7a) 9 (I ',', 8a) 46 (20 , 26a)
M. t!lvsllnodes 17 (13 ,4a) 22 r9 ,lla) 14 (II \!, 3a) 53 (33 ,18al
M. vo/alls 0 I (\!: 4(','1 5 (5',',Oa)
E. (USCIIS 7 (a) 38 (a) 18(1\,.17a) 63 (I\', 62a)
L. c;nereus I (a) 0 2 a 3 0\!,3a)
L. !/oct;V{JJ!WIS I (al I ral 2 a 4 D\!,4a)
c. townsend;; I (a) D 2(\,) 3 (2\!, la)
Total 32',',36a 3D\!,66a 25\!,63a

OveralJ capture ofjuvenile bats has decreased signi licantly at HVR from 29% of all

captures in 2002, to 20% in 2003, to 4.6% in 2004. The species of highest decline in juvenile

numbers was M. t!lysanodes that showed a high of 45.4% of all captures as juveniles in 2003.
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This was higher than in 2002 (23.5%) because we found a new netting spot at Middle Geer

Canyon where juveniles congregated presumably roosting in the matemity roost found proximate

to the water hole. Netting al this spot in 2004 yielded only one of 14 captures as juvenile (7.1 %).

Indeed, the maternity roost found in Middle Geer Canyon in 2002 appeared emply Or to contain

only a few individuals in 2004 (Table 3).

Table 5. Companlliw age (/isrribllriolls per specie!>' across years 1lI fI VR.

Species 2002 2003 2004
M. ciliolabrum A(l) J(O) A(3) J(2) A(6) J(I)
M. evotis A(8) )(9) A(8) )(7) Am) )(2)
M. luci(UflllS A(19) )(4) A(14) )(0) A(9) )(0)
M. thvsanodes A(13) )(4) A (12) )(10) M13) )(1)
M. va/ans A(I) )(0) A(l) )(0) A(4) )(0)
E. (IISCIiS A(S) )(2) A(38) )(0) A(18) )(0)
Total A(47) J(I9) A(76) J(19) A(82) J(4)

Sonar data from 2004 showed the presence of eight species however, a single species, £.

II/seilS composed 47% of all recorded calls. Although di fficult at this point to draw conclusion

for the apparent decline in bat population numbers at HVR, it is conceivable that WNV has

culled bat populations in the area. Capture data collected on OSMP property in 2004

corroborated drops in population numbers, especially for M. I/lCifugus. For example, sampling

over the past nine years at water holes on OSMP property showed high numbers ofM. /uci/uglfs

that typically composed about 35% of all captures, on average 100 individuals captured per year.

In 2004, we captured only a single male M. /ItCifllgus on OSMP property. In addition, roost sites

housing maternity colonies of M. IhysClnodes that we have been monitoring for at least five years

were either unoccupied this year or hOllsed only a fraction of individuals relative to colony
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counts in past years.

Sonar sampling continued to show thinned areas heavily used by foraging bats.

However, ira drop in MYOlis species began in 2003 and continued into 2004, the bat assemblage

at HVR is becoming skewed heavily towards open aerial foragers. The drop in numbers of

myolis bats at HVR may be due 10 W V infection. but could also be associated with the thinning

of forest al HVR. In particular, thinning should be done with care relative to M. t!zys(lIIo<les and

M. e\'otis both of which forage preferably in forested habitats. The fact that M. evo/is, the most

c1uller adapted bal at HVR has not shown massive population declines and therefore the

probability that forest thinning has thus affected Myotis populations is not immediately apparent.

However. M. evotis does need a minimum critical area of thickly forested habitat to maintain

population health. The minimum amount needed is not known. Further testing for WNV

infection should be undertaken to better ascertain its arrects on HVR bat populations.

FUTURE NEEDS

» Continue blood sampling for WNV

» Radio-tag female C. towllselldii in order to locate roost site

» Continue sonar data collection from forest thinning operation

» Continue building sonar call library

LITERATURE CITED

Adams, R. A. 2003. Bats a/the Rocky Moulltain West: IUliural history, ecology, al/d

cOl/senatiol/. University Press of Colorado, Boulder, 308 pp_

Adams. R. A., S. C. Pedersen, K. M. Thibault, J. Jadin, and B. Petru. 2003. Calcium as a



limiting resource to insectivorous bats: can water holes provide a supplemcnlal calcium

source? Joumal of Zoology, London, 260: 189-194.

Adams, R. A., and J. A. Simmons. 2002. Directionality of drinking passes by bats at water

holes: is there cooperation? Acta Chiroptcrologica. 4: 195-199.

Adams, R. A. and K. M. Thibault. 1999. Records or tile Brazilian Crcc-tailed bat

16



17

(Chiroptcra: Molossidac), rae/arida brasiliensis. in Colorado. The Southwestern

Naturalist, 44: 542-543.

Adams, R. A. and K. M. Thibault 1998. Survey of Boulder County bats: A study ofroos!

site distribution and community ecology City ofBoulder Ope" Space Technical

Report, Boulder.

Adams, R. A. 1996. Patterns ofwalcr resource usc and continued census of bats in

Boulder County. City a/Bolllder Ope" Space Technical Report, 34 pp.

Adams, R. A. 1995. Boulder County bats: a one year census. City ojBoulder Open Space

Technical Report, Boulde,..

Adams, R. A. 1990. Biogeography of bats in Colorado: ecological implications of

species tolerances. Bat Research News, 31: 17·21.

Adams, R. A. 1988. Trends inlhe reproductive biology ofsomc bats in Colorado. Bat

Research News, 39:21·25.

Altringham, J. 1996. Bats: Biology and Behavior. Ox ford University Press.

Armstrong, D. M. 1972. Distribution of mammals in Colorado. Mils. ofNat. I-Ust.,

Vlliv. Kansas, 3:1-415.

Armstrong, D. M., R. A. Adams, and J. Freeman. 1994. Distribution aud ecology of

bats of Colorado. Univ. Colorado Nat. Hist. Inventory., 15:1-83.

Armstrong, D. M., R. A. Adams, K. Navo, J. Freeman, and S. Bissell. 1995. Bats of

Colorado: shadows ill the /light. Colo. Div. Wildlife Pub!., Denver.

Erickson, J.L., and S.D. West. 2002. The innuence of regional climate and nightly

weathcr

conditions on activity patterns of insectivorous bats. Acta Chiroptcrologica, 4: 17-



•
18

24.

Fenlon, M. B. 2002. Choosing the 'correct' bat detector. ACla Chiroptcrologica, 2: 215-

224.

Findley, J. S. 1993. Bats: a community perspective. Cambridge Univ. Press, 167 pp.

Gould, E. 1955. The feeding efficiency of insectivorous bats. Joumal of Mammalogy, 36:

399-406.

Griffin, D. G., and R. A. Webster and C. R. Michael. 1960. The echolocation ofnying

insects by

bats. Animal Behavior, 8: 141-154.

Hall, J. 1995. Results of the Colorado Bat Society's Bal Trend Survey. The

Chiropterall,4:3.

Hayes, J. P. 2002. Assumptions and practical considerations in the design and

interpretation of

echolocation monitoring studies. Acta Chiroptcrologica. 2: 225-236.

Jones, G" N. Vaughan, S. Parsons. 2002. Acoustic identification of bats from directly

sampled

and time expanded recording of vocalizations. Acta Chiroptcrologica, 2: 146-55.

Kauffman, E. 8., S. A. Jones, A. P. Dupuis, K. A. Ngo, K. A. Bernard, and L. D. Kramer.

2003.

Virus detection protocols for West Nilc Virus in vertebratc and mosquito

speclmcns.

Joumal of Clinical Microbiology, 41: 3661-2667.

Kunz. T. H. 1988. Ecological aud behavioral methOlls i" the slUdy of/xliS. Smithsonian



19

Institutions Press, Washington, D. C.

Kunz, T. 1-1., and K. A. agy. 1988. Methods of energy budget analysis. Pp. 120-142 i"

Ecological and behavioral methods for the study of bats (T. H. Kunz, cd.).

Smithsonian

Institution Press, Washington, D. C.

Lollar, A., and B. Schmidt-French. 2002. Captive care and medical reference for the

rehabilitation of insectivorous bats. A Bat World Publication, Mineral Well, TX.

Marra, P. P., S. M. Griffing, and R. G. McLean. 2003. West ilc Virus and wildlife

health. CDC:

Conference Summary, pp 1-3.

Perdue, M., and D. Stcvcnton. 1996. Partial CUlling and bats: a pilot study. Pp 273-276 i"

Bats

and forest symposium, British Columbia, Min. of Forest Research Prog.,

Victoria.

Piersoll, E. D. 1998. Talllrccs, deep holcs, and scarred landscapes: conservation biology

of NOl1h

American bats. Pp 309·325 in Bats: biology and conservation (T.H. Kunz and P.

A.

Racey, cds). Smithsonian Institution Prcss, Washington, D.C.

Sherwin, R. E., W. L. Gannon, and S. Haymond. 2002. The efficacy of acoustic

techniqucs to

infer differcntial use of habitats by bats, Acta Chiroptcrologica, 2: 145-254.

Thibault, K. M., and R. A. Adams. 1996. Patterns of water usage by a Coloradan bat



20

assemblage. /Jar Research News, 37: 153.

Thibault, K. M. and R. A. Adams.1998. Use afrock crevices as day roosts by the bat of

Boulder.

Bal Research News, 39:160.


