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A: Emergency Release Servo

B: Helium Release Servo

C: Flight Control Board

D: Ballast Tank

E: Voltage Regulation Board

F: Batteries

G: Data Collection System
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H: Microphone Array
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\o ABDT Sampling Locations
TEST SITES *

O

Esri, HERE, Garmin, FRO, NOAA, USGS, EPA, Esri, USGS

* AAFB = FOTR
* FLW % SISP




® Paired with ground based detectors
/ ® Analyzed using Sonobat



Fort Leonard Wood Sampling Sites
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® Bat species detected

l\\g RESULTS

Bat species detected by an Aerial Bat Detector Technology (ABDT) and a ground-based bat detector at 4 study sites in TN and MO,
O May—August 2021.
Site
SISBP! FOTR! AAFB! FLW!
Stationary? Transect? Stationary  Transect Stationary Transect Stationary Transect
Species A G A G A G A G A G A G A G A G

Big brown bat
Eptesicus fuscus : ) X X X - - X X X X X X X

Eastern red bat

Lasiurus borealis X X X X X X

Gray bat
Myotis grisescens

Evening bat

Nycticeius humeralis
Hoary bat

Lasiurus cinereus

Indiana bat

Myotis sodalis

Little brown bat

Mpyotis lucifugus
Rafinesque’s big-eared bat
Corynorhinus rafinesquii
Silver-haired bat
Lasionycteris noctivagans
Southeastern bat

Mpyotis austroriparius
Tri-colored bat
Perimyotis subflavus

! SISBP = Seven Islands State Birding Park, TN; FOTR = Forks of the River Wildlife Management Area, TN; AAFB = Amold Air Force Base, TN; FLW = Fort
Leonard Wood, MO.
2 Stationary = Tethered stationary ABDT flight; Transect = Tethered transect ABDT flight.
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® Bat activity- Tethered stationary
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m AAFB = FLW mFOTR
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CORA EPFU LABO LACI LANO MYAU MYLU MYGR MYSO NYHU PESU

Species
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® Bat activity- Tethered transect
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mAAFB ~ FLW m=mSISBP

I

CORA EPFU LABO LACI LANO MYAU MYLU MYS0 MYGR NYHU PESU
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RESULTS

l\] ®* ABDT comparisons only- Tethered stationary
O Effect of microphone orientation and flight altitude on the mean raw no. of bat passes (passes/30 min) and maximum species richness
(species/30 min) recorded by an Aerial Bat Detection Technology (ABDT) flown on tether at sampling locations on 3 study sites in
TN and MO, May—August 2021.
x +SD Maximum
No. low freq. No. high freq.
passes id to passes id to

No. passes id to

Microphone Altitude
All 25
50

75

100

Lateral 25
50

75

100

Downward 25
50

75

100

! Species producing low frequency passes include: big brown bat (Eptesicus fuscus), hoary bat (Lasiurus cinereus), Rafinesque’s big eared bat (Corynorhinus

Total no. passes

14.25 + 18.13
14.72 +21.90
10.00 +20.76
8.28 +17.03
14.11 + 18.38
14.30 +21.29
9.63 +20.71
8.13+17.23
14.67 + 17.67
16.00 + 24.00
11.10+21.21
8.76 + 16.69

species
10.93 +13.52
11.31+16.47
7.38 +14.18
6.17+ 12.84
10.80 + 13.65
10.93 +15.91
7.07 +13.93
598 +12.86
11.30 + 13.33
12.45 +18.29
833+ 15.10
6.76 + 12.98

species!
5.76 + 11.85
7.23 +16.44
4.52 +13.84
444+ 12.51
5.68 +11.85
7.13+15.95
439+ 13.59
432+ 12.53
6.00 + 12.04
7.53 +18.13
4.90 + 14.81
480+ 12.66

rafinesquii), big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans).

2 Species producing high frequency passes include: Eastern red bat (Lasiurus borealis), gray bat (Myotis grisescens), evening bat (Nycticeius humeralis), Indiana
bat (Myotis sodalis), little brown bat (Myotis lucifugus), Southeastern bat (Myotis austroriparius), tri-colored bat (Perimyotis subflavus).

species?
5.17+7.25
3.70 + 4.68
2.87+4.54
1.53+2.14
5.12+7.21
3.43+4.09
2.68 +4.51
1.46 +2.13
5.30 +7.48
4.50 +6.13
3.43 +4.65
1.73 +2.20

Species richness
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RESULTS

®* ABDT comparisons only- Tethered stationary

Effect of microphone orientation and flight altitude on the mean raw no. of bat passes (passes/30 min) and maximum species richness
(species/30 min) recorded by an Aerial Bat Detection Technology (ABDT) flown on tether at sampling locations on 3 study sites in
TN and MO, May—August 2021.
x +SD Maximum
No. low freq. No. high freq.
No. passes id to passes id to passes id to
Microphone Altitude Total no. passes species species! species? Species richness
All 25 14.25 + 18.13 10.93 + 13.52 5.76 + 11.85 5.17+7.25
(50 1472+21.90  1131+1647  7.23+1644 370+468 5 |
75 10.00 + 20.76 7.38+14.18 4.52+13.84 2.87 +4.54 (6]
100 8.28+17.03 6.17 +12.84 444+ 12.51 1.53+2.14 5
Lateral 25 14.11 + 18.38 10.80 + 13.65 5.68 +11.85 5.12+7.21 5
[50  1430+21.29  1093+1591 7.13+1595 343+409 5 |
75 9.63 +20.71 7.07 +13.93 439+ 13.59 2.68 +4.51 (6]
100 8.13+17.23 5.98 +12.86 432+ 12.53 1.46 +2.13 5
Downward 25 14.67 + 17.67 11.30 + 13.33 6.00 + 12.04 530+7.48 5
50 16.00 + 24.00 12.45 +18.29 7.53 +18.13 4.50 +6.13 5
75 11.10 + 21.21 8.33+15.10 490 + 14.81 3.43 +4.65 [6]
100 8.76 + 16.69 6.76 + 12.98 4.80 + 12.66 1.73 +2.20 5

! Species producing low frequency passes include: big brown bat (Eptesicus fuscus), hoary bat (Lasiurus cinereus), Rafinesque’s big eared bat (Corynorhinus

rafinesquii), big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans).
2 Species producing high frequency passes include: Eastern red bat (Lasiurus borealis), gray bat (Myotis grisescens), evening bat (Nycticeius humeralis), Indiana

bat (Myotis sodalis), little brown bat (Myotis lucifugus), Southeastern bat (Myotis austroriparius), tri-colored bat (Perimyotis subflavus).




Effect of flight altitude on the mean cumulative no. of bat passes (passes/30 mins) and maximum species richness (species/30 min)
recorded by an Aerial Bat Detection Technology (ABDT) flown on tether at sampling locations on 3 study sites in TN and MO,
May—August 2021.

x+SD Maximum
No. passes id to No. low freq. passes No. high freq. passes
Altitude Total no. passes species id to species! id to species? Species richness
25 36.80 +46.17 24.17 + 28.72 12.63 +25.28 11.60 + 15.88 6
50 33.83 +49.62 21.97 +31.23 13.57 +31.04 7.80 + 8.58 6
75 25.10 +50.36 16.77 +31.83 10.17 +31.83 6.60 + 8.66 7
100 21.14 +43.85 14.00 +28.17 9.63 +26.50 4.20+7.25 6

! Species producing low frequency passes include: big brown bat (Eptesicus fuscus), hoary bat (Lasiurus cinereus), Rafinesque’s big eared bat (Corynorhinus
rafinesquii), big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans).

2 Species producing high frequency passes include: Eastern red bat (Lasiurus borealis), gray bat (Myotis grisescens), evening bat (Nycticeius humeralis), Indiana

bat (Myotis sodalis), little brown bat (Myotis lucifugus), Southeastern bat (Myotis austroriparius), tri-colored bat (Perimyotis subflavus)




Effect of flight altitude on the mean cumulative no. of bat passes (passes/30 mins) and maximum species richness (species/30 min)
recorded by an Aerial Bat Detection Technology (ABDT) flown on tether at sampling locations on 3 study sites in TN and MO,
May—August 2021.

x+SD Maximum
No. passes id to No. low freq. passes No. high freq. passes
Altitude Total no. passes species id to species! id to species? Species richness
25 136.80 + 46.17 24.17 +28.72 12.63 +25.28 11.60 +15.88 6 |
50 33.83 +49.62 21.97 +31.23 13.57 +31.04 7.80 + 8.58 6
75 25.10 +50.36 16.77 + 31.83 10.17 +31.83 6.60 + 8.66
100 21.14 +43.85 14.00 +28.17 9.63 +26.50 4.20+7.25 6

! Species producing low frequency passes include: big brown bat (Eptesicus fuscus), hoary bat (Lasiurus cinereus), Rafinesque’s big eared bat (Corynorhinus
rafinesquii), big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans).

2 Species producing high frequency passes include: Eastern red bat (Lasiurus borealis), gray bat (Myotis grisescens), evening bat (Nycticeius humeralis), Indiana

bat (Myotis sodalis), little brown bat (Myotis lucifugus), Southeastern bat (Myotis austroriparius), tri-colored bat (Perimyotis subflavus)




Effect of microphone orientation on the mean raw no. of bat passes (passes/10 mins) and maximum species richness (species/10 mins)
recorded by an Aerial Bat Detection Technology (ABDT) flown on tether along transects at an altitude of 50 m on 3 study sites in TN
and MO, May—August, 2021.

x+SD Max
No. passes id to No. low freq. passes No. high freq.
Microphone Total no. passes species id to species passes id to species  Species richness
Lateral 19.14 + 26.92 14.72 + 20.10 1.11 +1.82 13.61 +20.74 6
Down-facing 18.97 +27.02 14.54 + 20.66 1.13+1.83 13.40 + 19.87 6

I Species producing low frequency passes include: big brown bat (Eptesicus fuscus), hoary bat (Lasiurus cinereus), Rafinesque’s big eared bat (Corynorhinus
rafinesquii), big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans).

2 Species producing high frequency passes include: Eastern red bat (Lasiurus borealis), gray bat (Myotis grisescens), evening bat (Nycticeius humeralis), Indiana

bat (Myotis sodalis), little brown bat (Myotis lucifugus), Southeastern bat (Myotis austroriparius), tri-colored bat (Perimyotis subflavus).




IComparison of raw no. of bat passes (passes/30 min) recorded by the downward-facing microphone of an Aerial Bat Detection
Technology (ABDT) flown on tether at an altitude of 25 m with those recorded by a ground-based detector at the same sampling
location on 3 study sites in TN and MO, May—August 2021,

ABDT Ground P
¥ +SD Total no. passes 14.25 +18.13 3.51+5.73 <0.001
No. passes id to species 10.93 +13.52 3.28+5.10 <0.001
No. low freq. passes id to species! 5.76 + 11.85 1.83 +3.98 0.029
No. high freq. passes id to species? 517+7.25 1.34+3.53 0.001

Species richness 6 4 -




MO, May—August 2021.

Comparison of cumulative no. of bat passes (passes/30 min) recorded by the downward-facing microphone of an Aerial Bat Detection Technology
(ABDT) flown on tether at 4 flight altitudes with those recorded by a ground-based detector at the same sampling locations on 3 study sites in TN and

25m 50 m 75 m 100 m
ABDT Ground P ABDT Ground P ABDT Ground P ABDT Ground P
¥ £ SD  Total no. passes 36.80+ 3,51+ <0.001 33.83+ 392+ <0.001 2510+ 289+ <0.001 21.14+ 320+ <0.001
46.17 5.73 49.62 5.69 50.36 5.00 43.85 5.10
No. passes id to 24.17+ 328+ <0.001 2197+ 331+ <0.001 16.77+ 255+ <0.001 14.00+ 2.83+ <0.001
species 28.72 5.10 31.23 4.63 31.83 4.26 28.17 4.25
No. low freq. 1263+ 183+ <0.001 13.57+ 2.00+ <0.001 10.17+ 145+ 0.002 963+ 093+ 0.002
passes id to species!  25.28 3.98 31.83 4.04 31.83 2.77 26.51 2.62
No. high freq. 11,60+ 134+ <0.001 7.80+ 121+ <0.001 660+ 098+ <0.001 420+ 1.14+ <0.001
passes id to species?  15.88 3.53 8.58 2.39 8.66 1.67 7.25 1.83
Max Species richness 6 4 - 6 4 - 7 4 6 4

big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans)

sodalis), little brown bat (Myofis lucifugus), Southeastern bat (Myotis gystroriparius), tri-colored bat (Perimyotis subflavus)

! Species producing low frequency passes include: big brown bat (Eptesicus fuscus), hoary bat (Lasiurus cinereus), Rafinesque’s big eared bat (Corynorhinys. rafinesquii),

2 Species producing high frequency passes include: Eastern red bat (Lasiurus borealis), gray bat (Myotis grisescens), evening bat (Nycticeius humeralis), Indiana bat (Myotis



TN and MO, May—August 2021.

Comparison of cumulative no. of bat passes recorded by an Aerial Bat Detection Technology (ABDT) flow on tether along a transect
at an altitude of 50 m with those recorded by 3 ground-based detectors on the same transect at sampling locations on 3 study sites in

ABDT Ground P
Total no. passes 46.67 + 64.30 1.39 +2.97 <0.001
—+SD No. passes id to species 29.37+37.22 1.12+0.26 <0.001
X = No. low freq. passes id to species! 240+3.22 0.37+1.20 0.002
No. high freq. passes id to species? 26.97 + 36.65 0.76 +2.00 <0.001
Max Species richness 8 4 <0.001

rafinesquii), big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans)

! Species producing low frequency passes include: big brown bat (Eptesicus fisscus), hoary bat (Lasiurus cinereus), Rafinesque’s big eared bat (Corynorhinus.

2 Species producing high frequency passes include: Eastern red bat (Lasiurus borealis), gray bat (Myotis grisescens), evening bat (Nycticeius humeralis), Indiana
bat (Myotis sodalis), little brown bat (Myotis lucifugus), Southeastern bat (Myotis gustroriparius), tri-colored bat (Perimyotis. subflavus)




®* Compare

®* More bat passe

® Greater species richness
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