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M. Durham/Minden Pictures

* Tennessee is home to over 80 Mammal species TG

e Batsin Tenn = 16 species \j;%

* 4 endangered bat species .
N Crop Damaging Insects

* Bats are Hugely beneficial Bats Provide Free Pest Control

* Bats are at risk to disease: Cave Bats

* White Nose Syndrome: 62 Tenn Counties
* Bat species susceptible to WNS:

» Big brown bat

» Eastern small-footed bat

» Gray bat (End.)

» Indiana bat (End.)

> Little brown bat

» Northern long-eared bat (End.)

» Southeastern bat

» Tri-colored bat-Proposed for Endangered WNS Positive - WNS Suspect E 62 counties




* 40 US States

White Nose 59ndromc " xtent as of 2024 .

9 Canadian Provinces
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White-Nose Syndrome
Occurrence by County/Distric]
(or portion thereof

Eat hibernation 'reriod
all-Winter-Spring

S

) e T
P

O Y Qb7 o

2006-07

2007-08

2008-09

2009-10

A 2010-11

S alrl g as! 2011-12

2 2012-13

Sea 2013-14

2014-15

: Bahamas 2015-16

Disclaimer: This information is preiminary Mexice 2016-17

o N 2017-18

201920

Luba 2020-21

2021-22

2022-23
Dominican ® O 2023-24

resulling from the authorized or unauthorized L.'/_‘ of Republic x First detected 2/2006

the information
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hin 1,000-120,000 Hz Bat
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(aaeatoereerors)| | ECHOLOCATION

RECORD THE BAT
SONAR
VOCALIZATIONS

B Returning sound waves

(&

askabiologist.asu.edy ing a moth/Credit: Alamy

SEARCH VOCALIZATIONS APPROACH VOCALIZATIONS FEEDING BUZZ

Bats Emit High Frequency Clicks
 Listen for Return Echoes

* Navigation

*  Hunting



2. CAVE (& MINE) SPECIALISTS

TENN BATS*
ROOSTING HABITS

1. TREE SPECIALISTS

“ALL TENN BATS
AR




Bat chroduction

Generalized life cycle
diagram of roosting for
most North American
cave bats, such as the SMerinTutiedig
Endangered Indiana bat. N ~
Female Red Bat Nursing at least 2 “Pups”

» The reproduction cycle of the Indiana bat (Myotis sodalis) is
characterized by delayed fertilization, a unigue biological strategy
where mating occurs in the fall, but pregnancy does not begin until the
following spring.

» Baby bats (“pups”) weigh 25-30% of their mother’s weight at birth.

> Bat litters typically are 1-2 pups, but Hoary Bat females can have as
many as 4 pups.


https://www.google.com/search?q=Indiana+bat&kgmid=/m/0b_bqs&sa=X&ved=2ahUKEwjX4PuSgKOTAxUolokEHfqRJ_4Q3egRegQIAhAC
https://www.google.com/search?q=Indiana+bat&kgmid=/m/0b_bqs&sa=X&ved=2ahUKEwjX4PuSgKOTAxUolokEHfqRJ_4Q3egRegQIAhAC

Rafinesque’s Big-Eared Bat

Easiest Tenn bats to

recognize by sight:

» Eastern Red Bat roosting in tree
»Brazilian Free-Tailed Bat
»Rafinesque’s Big-Eared Bat
»Hoary Bat

»Silver-Haired Bat

M. Durham/Minden Picture

Brazillian Free-Tailed Bat 3. Scott Altenbach

Maryland DNR

Hoary Bat

Eastern Red Bat

01274523 © Barry Mansell / naturepl.com
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Wieringa JG

Carstens BC, Gibbs HL.

2021. Predicting migration routes for three

species of migratory bats using species distribution models. PeerJ 9:e11177
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Grag Pat Distribution Moc!el: Year~Rounc! Species Range, SOutheast US
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Holliday, C. et al., J Wildl Manag, Volume: 87, Issue: 3, First
published: 23 January 2023, DOI: (10.1002/jwmg.22364)



Migra’cion of |ndiana Pats in the Southéas’c US Tracking Stuclg

’ Hibernaculum ) 'j‘ | |} 7 -_ 'l L ‘ [ ) o " VHF Mini'Transmltter

©  Summer grounds

Connect habitats . = s ‘ Indiana [

Debbie Buecher (2003).

\J' ,—1 Mi;niisippl__,;

Roby, P.L., M.W. Gumbert & M.J. Lacki. 2019.
Journal of Mammalogy 100(5):1501-1511.

USFWS / Lori Pruitt

VHF Tracking Device



inéangereé Pat Species - | ennessee

Virginia Big-eared Bat

Gray Bat Indiana Bat
Myotis grisescens Myotis sodalis

Stihler Craig, USFWS




CANDIDATES FTOR FEDERAL-LISTING
AS ENDANGERED SFECIES

THE US FISH & WILDLIFE SERVICE HAS PROPOSED TO LIST (AS OF 9-13-2022) THE
TRICOLORED BAT AS AN ENDANGERED SPECIES UNDER THE ENDANGERED SPECIES ACT

Ongoing spread of white-nose syndrome is primary threat, increasing risk of extinction.

LITTLE BROWN BAT LISTING STATUS: UNDER REVIEW BY THE US FISH & WILDLIFE SERVICE
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**One failure of our 2024 HCC bat project was
lack of survey sites in the upland forests that
flank the main natural area fields & pastures.

¢ Shagbark
Hickorg
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Dead Tree Snags—Important Bat Maternity Roosts




Pat Habitat: [Tield & [Torest Tic}ge
ibat Roost & Foraging Areas

Adobe Stock




at Habitat:
Man-Made

Stru ctures

Bats in bridge expansion joints

Cisterns, bunkers, old wells, and other man-made
structures underground are often used as roost

Adobe Stock : sites by forest bats. Photo: W. Mark Ford.




PBat [abitat:
Foncls, Wctlands,

PringsJ Streams &
Riparian /ones




bat Habitat: Rock iblugsj Talus Slopes, Cracks, Fissures & Caves




bat F]gwags: Trails, Access Roads & [Torest C]earings
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METHODS

* Anabat Express detectors record ultrasonic bat vocalizations — Sonar Clicks

e Bat sonar calls are recoded as the bat(s) fly near the Anabat

) N 4%

Anabat Express

A

* Anabat Express units are lightweight & portable.

e Affixed to a tree with a metal lock box & Master Lock cable.



Bat calls recorded

T A

METHODS: .
SOFTWARE &%;3\*
& ANALYSIS | " “;' '?ﬁ“;%‘*'I"llIII""“"'MHi'lw'"1Hnlinnullnih.u

"

. ﬁ/
m\",ﬂ/ u Merlin Tuttle

EXAMPLE OF KALEIDOSCOPE PRO ANALYSIS OUTPUT (EXCEL)
KALEIDOSCOPE 5.3.0 Values shown in the table represent number of bat calls, NOT the number of bats.|\,

Bats of North Am CORTOW| EPTFUS | LASBOR | LASCIN | LASNOC LASSEM MYOAUS MYOGRI | MYOLEI MYOLUC MYOSEP MYOSOD|NYCHUM PERSUB  TADBRA NOID NOISE
S96/1324 185 | %0 | s 2 67 08 49 1 62 | 38 | 15 10 9%

|| Moximumlikelihood of Qccurrence Estimatory || | | | | | |
Presenc(CORTOW| EPTFUS | LASBOR LASCIN | LASNOC LASSEM MYOAUS MYOGRI MYOLEI MYOLUC MYOSEP MYOSODINYCHUM PERSUB| TADBRA |
Palues 0.00144| 0 00004 1 (099564 1 003172 1 00382 0 1 | 0 | 1 | 0 Jooss9 |

Kaleidoscope PRO

i Mfg. by: Wildlife Acoustics
The current standard for occupancy is a returned MLE* P-value < 0.05 Maynard, MA

* MLE = “Maximum Likelihood Estimator”



DAT REOULTS

& Bat in Flight
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Pat Spccics Results From Kalcidoscopc FRO Analgsis*

BAT SPECIES DETECTED BY KALEIDOSCOPE PRO

ADDITIONAL DATA

Survey
Site J,

CORTOW*
LASBOR

LASNOC

MYOAUS
MYOGRI*

MYOLUC
MYOSEP*

NYCHUM
TADBRA

MYOSOD*

Bat Calls
Site Totals

HC-01

212881

HC-02

22485

HC-03

27843

HC-04

304658

HC-05

979

HC-06

17192

HC-07

43289

HC-08

1005

HC-09

209

HC-10

Totals by
Species

Bat Code

630541

Values shown in the table represent number of bat calls, NOT the number of bats.

Bat Species

Bat Code

Bat Species

Bat Code

Bat Species

Bat Code

Bat Species

CORRAF

Rafinesque's Big-Eared Bat

LASCIN

Hoary Bat

MYOGRI

Gray Bat (End.)

MYOSOD

Indiana Bat (End.)

CORTOW

Virginia Big-Eared Bat (End.)

LASNOC

Silver-Haired Bat

MYOLEI

Eastern Small-Footed Bat

NYCHUM

Evening Bat

EPTFUS

Big Brown Bat

LASSEM

Seminole Bat

MYOLUC

Little Brown Bat

PERSUB

Tri-Colored Bat

LASBOR

Eastern Red Bat

MYOAUS

Southeastern Bat

MYOSEP

Northern Long-Eared Bat (End.)

TADBRA

Brazilian Free-Tailed Bat




Il] Hampton Creek Cove SNA

Big Ficture — 2024 H(C.C Pat Data (Combined* ' s sl E QY

&
8 O//OWRcS Bat Detector Sites = A
ey (10 Survey Sites)

-~

4 % Elm Hollow Tr
«

SUMMARY OF BAT SPECIES DETECTED BY KALEIDOSCOPE PRO ADDITIONAL DATA

s 0.60mi

NYCHUM
TADBRA
Site Totals

- - = =

Combined
Bat Data 2071 | 754 573 318 911 849 1973 4234 ) 42460 630541 1233

lollow Tr
Bat Code Bat Species Bat Code Bat Species Bat Code Bat Species Bat Code Bat Species

CORRAF |Rafinesque's Big-Eared Bat | |LASCIN |Hoary Bat | IMYOGRI |Gray Bat (End.) | IMYOSOD |Indiana Bat (End.)
CORTOW |Virginia Big-Eared Bat (End.) LASNOC Silver-Haired Bat MYOLEI Eastern Small-Footed Bat NYCHUM Evening Bat
Big Brown Bat | |LASSEM |seminole Bat | IMYOLUC |Little Brown Bat | |PERSUB | Tri-Colored Bat

$\\ :
Birchfield Tr*\+ Overmountain
Eastern Red Bat MYOAUS Southeastern Bat MYOSEP Northern Long-Eared Bat (End.) TADBRA Brazilian Free-Tailed Bat .

0.94 mi \“—Victory Tr

MYOSOD NYCHUM pepsyp . = £
MYOLUC myosep 1% 2% 2% Myotis Combined = 11%

1% 3%
MYOGRI__ MYOLEI CORTOW =
o 3%\ ' Corynorhinus townsendii
MYOAUS !
% IS ireini Overmountain
7N - virginianus e
\

N — - | Virginia Big-Eared Bat (End.)

2% LASNOC

LASBOR _/

2%

LASCIN
3%

*Values shown in the table represent number
of bat calls, NOT the number of bats.



Documented \/irginia Big»-éarc& Pat Roost | ocations

North Carolina & | ennessce

Virginia JOHNSON

ennessee

CARTER

* Pogo Cave in Carter Co.
(near NC border) is about 8 mi
straight-line distance NE of
Hampton Creek Cove.

* VA Big-Eared Bat foraging
Range is about 20 mile radius. GREENE =y Hibernacula Brianne L. Walters, and Robert J.

UNICOI Joey A. Weber, Joy M. O’Keefe,

Arndt. 2016. Center for Bat Research,
Outreach, and Conservation Indiana
State University Terre Haute, IN

(Virginia Big-eared Bat / VA DWR)

CALDWELL

Watauga Lake

Watauga River

10 20
Kilometers

TWRA (2023) reported the first Virginia big-eared bat (VBEB) ever documented
hibernating in Tennessee was confirmed in 2023 at Poga Cave in Carter County.
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BAT SPECIES DETECTED BY KALEIDOSCOPE PRO ADDITIONAL DATA
* * Ao
s 9 |&g |z 8|z 3| z|3 |8 |85 /8 |3 |22 2 |RE| g
o [T oM |®) 2 % < O 6 = (V2] n T wv) [aa] — Q o 0 > n
= I~ 7)) v ) 7)) ) o = o (o] (o) o o [a) o = 0 v &
Survey | o b < < b, > > = > > > w < =z T =2 e =
. (@) L - -l — - S S b > S S > o - - 5 o
Site J o *m n w2
HC-03 52 221 4 61 158 | 24 154 | 14 | 727 | 19 | 283 | 32 17 197 102 2065 | 27843 152
HC-04 31 469 23 55 104 9 13 10 44 56 76 46 14 27 126 1143 2246 |304658| 150
HC-05 | 608 | 5419 | 75 2 99 24 15 75 15 27 15 13 79 59 100 250 6875 979 103
HC-07 | 373 j4662) 75 | 191 | 355 | 33 70 | 141 | 59 103 | 85 52 48 79 || 500 830 7656 | 43289 136
e C O C LdDIC IEepPIesc el O Dd C O C el O Dd
Bat Code Bat Species Bat Code Bat Species Bat Code Bat Species Bat Code Bat Species
CORRAF |Rafinesque's Big-Eared Bat LASCIN |Hoary Bat MYOGRI |Gray Bat (End.) MYOSOD Indiana Bat (End.)
CORTOW |Virginia Big-Eared Bat (End.) LASNOC |Silver-Haired Bat MYOLEI |Eastern Small-Footed Bat NYCHUM Evening Bat
EPTFUS | Big Brown Bat LASSEM |Seminole Bat MYOLUC |Little Brown Bat PERSUB |Tri-Colored Bat
LASBOR |Eastern Red Bat MYOAUS |Southeastern Bat MYOSEP |Northern Long-Eared Bat (End.) | [TADBRA |Brazilian Free-Tailed Bat




Values shown in the table represent number
of bat calls, NOT the number of bats.

Combined
Myotis Group
2,116 Calls

Bat Calls by Myotis Species:
Southeastern Bat = 154

Gray Bat (End.) = 506

E. Small-Footed Bat = 337

Little Brown Bat = 368

No. Long-Eared Bat (End.) = 576
Indiana Bat (End.) = 175

ADDITIONAL DATA

CORTOW*

LASBOR

MYOSEP*
MYOSOD*
NYCHUM

PERSUB

TADBRA

212881

22485

17192

21 1005

22

21 209

Bat Code

Bat Species

Bat Code

Bat Species

Bat Code

Bat Species

Bat Code

Bat Species

CORRAF

Rafinesque's Big-Eared Bat

LASCIN

Hoary Bat

MYOGRI

Gray Bat (End.)

MYOSOD

Indiana Bat (End.)

CORTOW

Virginia Big-Eared Bat (End.)

LASNOC

Silver-Haired Bat

MYOLEI

Eastern Small-Footed Bat

NYCHUM

Evening Bat

EPTFUS

Big Brown Bat

LASSEM

Seminole Bat

MYOLUC

Little Brown Bat

PERSUB

Tri-Colored Bat

LASBOR

Eastern Red Bat

MYOAUS

Southeastern Bat

MYOSEP

Northern Long-Eared Bat (End.)

TADBRA

Brazilian Free-Tailed Bat




Hampton Creek Covc jiat 5ummary

 Surveyed 10 HCC field sites between 3/30/24 & 9/02/24

* Anabats deployed for a site-wide 1,233 survey nights (all 10 sites)
e Anabats recorded bat calls from dusk-dawn, 24/7

* Recorded bat data analyzed with Kaleidoscope PRO

e 42,460 combined bat calls recorded (site-wide for 10 sites)

e Survey Sites with highest volume of recorded bat calls:

»HC-01: Field/Forest fence boundary along OMVT & small creek
»HC-02: Old barn along the OMVT

»HC-05: Open pasture with clump of Trees / Birchfield Trail
»HC-07: Pasture at fence line corner / west of Birchfield Trail

* One Anabat at site HC-10 malfunctioned several times, NO data
* The most active bat sites were at or near the open pasture fields

* In hindsight, Anabats should have been deployed deeper into the
ridgeside forests flanking the HCC Natural Area

32



Hampton (_reek ( ove Pat Summarg»(:orstinue&

* Yes! We got some bat hits at HCC... plus Endangered bat hits

VA Big-Eared Bat (?) — Pogo Cave 8 miles straight-line distance NE of HCC
VA Big-Eared Bat foraging range is about 20 miles from roost site

e Recommend Mist Net Surveys to confirm species presence

 Myotis Group (n=6 species): Includes 3 of our Endangered Bats

e Combined Myotis site-wide bat call volume = 4,106 recorded calls

Most frequently recorded bat species: Other bat species detected:
»Big Brown Bat »Gray Bat (End.)
>VA Big-Eared Bat (End.) ? »>Indiana Bat (End.)

» Tri-colored Bat

> Silver-Haired Bat T P
» Brazilian Free-Tailed Bat »Southeastern Bat
> No. Long-Eared Bat (End.) »Evening Bat

»Hoary Bat
»Red Bat

» Eastern Small-Footed Bat




WE AFFRECIATE THE FRIENDPS OF ROAN MOUNTAIN
STATE FARK AND THE RMSF RANGERS FOR THEIR
GENEROUS SUFFORT

THANK YOU 1




	Slide 1
	Slide 2: HAMPTON CREEK COVE  BAT  ACOUSTICS  STUDY
	Slide 3
	Slide 4: White Nose Syndrome Extent as of 2024
	Slide 5
	Slide 6
	Slide 7: TENN  BATS** ROOSTING  HABITS
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: TREE CRACKS  AND HOLES  
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: METHODS
	Slide 25: METHODS: SOFTWARE & ANALYSIS
	Slide 26: BAT  RESULTS
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31: HCC  South 
	Slide 32: Hampton Creek Cove Bat  Summary
	Slide 33
	Slide 34

