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Bats of Connecticut

Tree Roosting (migratory)

Silver-haired Bat (Lasionycteris noctivagans)
Eastern Red Bat (Lasiurus borealis)
Hoary Bat (Lasiurus cinereus)

Big Brown Bat, Newgate 2011

Cave Hibernating
Big Brown Bat (Eptesicus fuscus)
Little Brown Bat (Myotis lucifigus)

Northern Long-eared Bat (Myotis septentrionalis)
Tri-colored Bat (Perimyotis subflavus)

Eastern small-footed Bat (Myotis leibii) R
Indiana Bat (Myotis sodalis)



White-nose Syndrome

Cold-loving fungus: Pseudogymnoascus destructans
Epidermal infection of the muzzle and wings

Affects cave hibernating bats

90-100 % mortality depending on spp and region
Nearly 6 million bats have diedas a result of WNS
(USFWS, Jan 2012)

Photo: Nancy Heaslip, Hailes Cave 3/14/2007

Photo: Al Hicks, NY DEC



Distribution of WNS in North America
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Benefits of Acoustic Monitoring

* Non-invasive, hands-off monitoring

 Casts a bigger “net”

* No threat of spreading WNS

* Enables driving transects for broader geographic coverage




Echolocation

* Ultrasonic vocalizations used to forage for insects.
* Sophisticated sensory system analyzes the returning echoes.

* Distance
* Size

* Velocity
* Direction
* Flutter

* Texture

\w
»

-—

KT

Virginia Big-eared Bat



Foraging vocalizations are for the
purpose of listening to the returning
echoes and finding a meal. . . Not for
announcing who | am.

Terminal

Source: Bat Sensory World



J Acoustic Monitoring Routes in Connecticut
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Nine ~20-mile routes surveyed twice per month from May — October
108 surveys per year with thousands of recordings made.



* Binary Acoustics AR 125 bat detector in PVC housing
/‘/ Hardware * Inexpensive GPS unit

Protocol adapted from Carl Herzog & Al Hicks, NY DEC.



J Software Full spectrum call recording and analysis
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W= Nocturnal Volunteers




SO no Bat = Software for Bat Call Analysis

Suite of utilities supporting multiple detectors.

SonoBat 3.1.2 ME

(1 SonoBat 3.1.2 MME

M sonoBat AutoParser

Bl son 2.7
SonoBat Batch atiributer 6.1
noBat Batch Scrubber

SoncBat DS00x file atributer 2.2
[ SonoBat Dated Batch atributer 2.1
SonoBat RefCompiler 4

= SonoBat SMZ Batch Atributer

* Regional versions

* Accepts full spectrum data
* File attributer

* Data scrubbing

* Species classification

* Batch processing

* Reference call library




SonoBat for the US North Northeast and Ontario region v3.1

The species decisions generated by SonoBat should be considered as suggested
classifications. Any final conclusions regarding species presence should be confirmed by a
qualified biologist with knowledge of bat echolocation call characteristics and the limitations
imposed by species having similar call characteristics. Although some species have
distinctive call types that faciltate confident identification, other species exhibit many
overlapping call characteristics that reduce the reliability of using bat echolocation calls as a
sole indicator of presence. In some instances irrefutable species confirmation may require a
"pbat in hand."

The SonoBat automated species classification algorithms are based upon several thousand
species-knowwn recordings (sample size varies from species to species) from specific sites
within each geographic region covered. While derived from a robust data set acquired from a
variety of environments and conditions, the data set nevertheless encompasses a finite set
of vocalizations from each species covered and can not fully represent the repertoire of bat
vocalizations. Bats exhibit considerable plasticity in their vocalizations, and considerable
overlap in call parameters among species; this coupled with complications from noise and
weak signals (as from bats at a greater distance from the detector) can potertially result in a
recording from one species exhibiting parameters that match the expected parameter space
of another species, resulting in a misclassification. For example the simple call shapes of
shorter Eptesi it and Lasionycteris noctivagans may present calls that overlap in
data space with sufficient ambiguity to result in misclassification. Followy the rubric on the
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SonoBat Species Classification

* Over 60 call parameters analyzed and compared to reference calls
* By mean parameter for the series

* By vote on the most powerful high-quality pulses

* Consensus between 2 approaches >>> Species classification

* SonoBat 3.05 NNE.vi
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® SonoBat Batch Attributer 6.1.vi

browse to or drop the directory to batch priprocesses wav or wavpack files to attributed wav files e |

- |&

filename

note to attach to files in the batch:

See caveats if using Scrubber with SonoBat 3 Iﬂ




¥ SonoBat 3.1.2 NNE.vi

m o ; :_ en file up R ‘ drag and drop a file or directory here to open

note: use the upper frequency unit as a pulldown menu to set the upper frequency scale

T
|




® batch process setup

drag and drop files and directories into box below to process

Search this
file or
directory

File listing Directory listing

SonoBatch tip: Hide or minimize vour SonoBat window during
SonoBatch runs to increase processing speed.
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Species Composition in Connecticut post WNS

M Big Brown Bat 73%

M Eastern Red Bat 18%
m Silver-haired Bat 4.0%
H Hoary Bat 3.3%

M Little Brown Bat 1.7%

M Tri-colored Bat 0.5%

M Big Brown Bat 66%

2011

M Eastern Red Bat 24%
H Silver-haired Bat 5.7 %
H Little Brown Bat 2.2%
B Hoary Bat 1.9%

M Tricolor Bat 0.4 %

2012



J More Data Processing . ..

Matching GPS time stamp to WAV file time stamp

~ BatAcoustics2011 - Form_frmMain (Code)

[cmaMacnTime v |cen

cratVaviog.foveFirat 'sane wav recordast as above.

Do ¥hile rscUavlocg.EOQF = False

Yor Zach tbl In db.TableDets
If Left(thl . Nam=, 3) = "GPS"™ Then
theGPETable =« tbil.Neme

gt ratGP3Lkog = db.OpenRecardaet (YSelect *

ratGPSLag.HoveFirsc
Do ¥hile rsctGPSLog.EQF = False

T2t 'GPSSeacus = ratGP3log.Fields! [GP2 Status]
ratVavlog.Fielda'!'Heading = ratGP3log.Fields 'Beading
racVaviog.Fields'Latitude = ratGPSlog.Fields'Lacitude
ratVaviog.Fields'Longitude = ratGPFSLaog.Fields'Longitude

'§ Z0mph position 1s off by meters for esach second that
rst¥Vaviog.riselds 'TimeX2rc - 20
rst¥aviog, Fizlds 'Latlonlpdated = -1
raeiaviog, Update
GoTo NextUaviogRecord
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End Ir
Loop
Ind 1t
Next tbl ' to the next
NextVavlogRecord:
ratVaviog. NoveNext move To the next Vay record

Loayp

=3 ¢

Geo-referenced recordings
Symbolize by species in ArcGIS

Set ratWaviog = &.0OpenRecordset{"Select * from " & cheTRXTable & * order by VavStamp™

fxam * & theGPETable s “ order by GF3Stamp"|

If rstGPSLog.Fields!gpsSt & ratVWaviog.Fields'RavStampRndS Then
ey il :
s e | . cetGPSLog.¥ields' [Speed (MPM) )
o e

rat¥aviog,.Fields 'ElevationFt = ratGP3log.Fields! [Track Elevation (feet))

pe Stamps sre all

y updatad

]

12 they match update wvavliog

che cime stamps differ
vithin I seconds
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Results ~1700 bat calls geo-referenced and classified to species.

Big Brown Bat

S Hoary Bat
(Eptesicus fuscus)

(Lasiuruscinereus)

Eastern Red Bat

\ O
(Lasiurusborealis) L Little Brown Bat

(Myotislucifigus)

Silver-haired Bat

(Lasionycteris
noctl'vagans)

Tri-colored Bat

(Perimyotis
subflavus)




Proposed Federal Listing:

Status under review Endangered

cGISTER g

Northern Long-eared Bat

wednestY. (Myotis Septentrionalis)
October 2,

t ‘ittle Brown Bat FEDER AL R

(Myotis Lucifugus)

Vol. 78
N()~ ‘\91

Listing not warranted after
12 month review

Small-footed bat
Photos by Merlin Tuttle, www.Batcon.org (IVIyOtl'S Leibii)
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COMING SOON!! The North American Bat Monitoring
Program (or NABat)!!

Despite their importance and the many threats facing their populations [e.g.. white-nose syndrome (WNS), climate change, wind
energy development, and habitat loss and fragmentation]. there are currently no national programs to monitor and track bat populations
in North America. A statistically rigorous and nationally coordinated bat monitoring program is critical for determining the impacts of
the many stressors on bat populations, as well as for determining the efficacy of management actions taken to consene bat

populations (i.e.. adaptive management).

The objectives of NABat are to: 1) provide the architecture for coordinated bat monitoring to support local, regional and range-wide
inferences about trends in bat populations and abundances in response to WNS, climate, wind energy, and habitat loss, and 2) provide
managers and policy makers with the information they need on bat population trends to effectively manage bat populations. detect
early wamning signs of population declines, and estimate extinction risk. Workshops are being held to develop the monitoring program
in 2013 and 2014. A small group of statisticians (12-15) with expertise In large-scale monitoring designs and bat biologists will
participate in these workshops with the goal of developing a national bat monitoring protocol.

The workshops will have scientists and researchers from multiple agencies including USFWS, USGS, U.S. Forest Senice, National
Park Senice, the University of Calgary. the Canadian Wildlife Service, and the University of Tennessee, National Institute of
Mathematical and Biological Synthesis. There will also be international representation from Canada, Mexico, and the United Kingdom

to present their views on national monitoring programs.

STAY TUNED!!




State Wildlife Grants

Kate Moran, GISP
Wildlife Biologist
Connecticut DEEP
Wildlife Division
kate.moran@ct.gov
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