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M Bats Of Montana - 6 Species of Concern

CommonName ScientificName 4-Code MT Range/No. Recs
PallidBat Antrozougallidus ANPA 17
¢2 6y asyeRretBat. A 3| Corynorhinusownsendii coTO | Vs 281
BigBrown Bat Eptesicuguscus EPFU T 1,090
Spotted Bat Eudermamaculatum EUMA 108
SilverhairedBat Lasionycterisoctivagans 1,381
Eastern Re®at Lasiurudorealis 65
Hoary Bat Lasiurusinereus LACI S 1,041
CaliforniaMyotis Myotis californicus MYCA o 189
Western Smatfooted Myotis Myotis ciliolabrum MYCI i 917
LongearedMyotis Myotis evotis MYEV | T 1085
Little BrownMyotis Myotis lucifugus MYLU S 1468
NorthernMyotis Myotis septentrionalis ? 1
FringedMyotis Myotisthysanodes MYTH 130
LongleggedMyotis Myotisvolans Myvo | T 252
YumaMyotis Myotisyumanensis ) 34
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Math and Potential Discriminating
Resolutionof Bat Echolocation
A/ =<
Avelocity 844,000mm/s) = Wavelength x Frequenc

AWavelengths less than 2 times the length of an
object can generally be used to detect the object

Frequency| Wavelength Object Discrimination Examples
120 kHz | 2.9mm | 1.4mm¢ Biting Midge on pine needle
50 kHz 6.9 mm 3.4 mmc fruit fly
40 kHz 8.6 mm 4.3 mmg smallest of mosquitos
20 kHz 17.2 mm | 8.6 mnthousefly, small moths/beetles
10 kHz 34.4 mm 17.2 mmc larger moths and beetles




General Factors to Keep in Mind
When Recording Bats

A Recordindhigh quality search phase calls is of paramount
Importance for identifying bat call sequences to species.

A Avoid environmenta
approach phase cal

A Avoid areas with ref
echoes of a call.

clutter that will cause bats to use
s instead of search phase calls.
ective surfaces that might result in multip

A Higherfrequency sounds attenuate morapidly than low
frequency sounds igeneral and are more affected by humidity
wind, and convection currents; mount microphones

accordingly.

A Bats need to be within at least 30 meters of a microphone to
detected and when in the same air space they adjust
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foraging areas and target flight corridors that are potential
commuter routes where search phase calls with dominate.



Spectrogram Terminology



Spectrogram Terminology!|

Primary callthe component of the sound emitted by a
pat with the lowest frequency; typically the most
powerful and sometimes the only part of the call visible
on a spectrogram.

Harmonic: multiple, typically subtle components of the
call, existing at higher frequencies but roughly parallel
to the primary call component; presence may indicate
higher call quality unless a call is oversaturated.
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Spectrogram Terminologyll

Characteristics below refer to attributes of the primary call

low f: lowest frequency (kHz)

highf: highest frequency (kHz)

fc: characteristic frequency, the frequency of the call at its lowest slope (kHz)
fmax the frequency where the power is great€ktH?2

duration: duration in (ns) from the start to the end of a call, abbreviatetr

upper slope the slope of the call (kHz's) between the higli and the knee,
abbreviated:upprSlp

lower slope the slope of the call (kHz/s) between the knee and thie,
abbreviated:wrSlp

total slope the slope of the call (kHzZ'S) between thehighf andthe lowf,
abbreviated:totalSlp
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Spectrogram Terminologylll

Characteristics below refer to attributes of the primamall

FM: frequencymodulation,change in frequency ovéime; most calls start at a high frequency
and sweep down to a lower frequency

bandwith: total range of frequencies a call sweeps through
power: amplitude or soun&nergy (i.e. volume)

oversaturation: powerful, loud calls may exceed the microphone/recorder capability and
LINZ RdzOS Fy2YlfASa Ay GKS aLISOUNRINI Y &dzOK
harmonics (upsidelown harmonics); peak power duration cannot be calculated from these
calls

inflection or knee pronounced change slope; some calls may not have an obvious knee if
very steep or smoothly curved

ledge:a secondary change in slope befdce
flat: a call or portion of a call with very low or no slope (horizontal); i.e. constant frequency (C
seguence a series of bat calls, produced as a bat flies past the detector

calls/sec:the number of calls per second for a given period; note that values list&bhgbat

may be incorrect due to multiple bats in a recording, low intensity calls, and dead air space in
sequence. *msbetween calls should be examined and calls should be looked at in real time t
accurately estimate this characteristic if needed for species identification
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Call Types

Real Time View
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Search Phase Calls

EUMA

Usedfor general navigation and searching in unclutteegdas. Search phase calls
generally have consistertllcharacteristics so are the most useful call type for species
identification. Often hav&-12 callsper second. Batsmay be able to detect objects >10
meters away with thesealls.



Approach Phase Calls
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Usedwhen approaching either prey or a landing site oclurttered airspacesuch as when
flying aroundvegetation. These calise typically steeper anshorter thansearchphase calls
and frequencies may shift up significantly, ofteith 10-20 calls persecond. Approach phase
calls have greater overlap between species and are less useful for species identification.




Feeding Buzz

Alsocalled terminal phasealls. These angsed fordiscriminating close objects durimgey
pursuit/capture with call rates possibly exceedi@0 calls pesecond. These are often very

steep and shortalls (often with lower power) and there can be a great deal of overlap bet
species sare notuseful for specieglentification.

Note:F SSRA Yy 3 | : : 0 OAaA
dza dzl t £ & @A&aAOTf S ) : y ’ 0 LJA
the whole sequence.




Call Types in Real Time and Compressed Vi
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Potential Call Variations in Different Environments
Uncluttered Background Cluttered nghly Cluttered

e . oy ——
SR T epgy 0 Pl T eoay 0 PRl = —

NOTE: Calls shown above are actually from search phase, approach and feeding buzz sequences. Since all of our
are in open, uncluttered environments, these are the most analogous calls we have to those seen in different enviro



Social Calls

Usedto communicate with othebats. Social calls are oftémwer in frequency than
searchphase calls anthay contain compleftequencymodulationpatterns. Social
calls maybe very helpfulfor identifying some species (e.g. ANPA)imaly not be
recorded with regularity.



General Guidelines For Recording, Processi
and Hand Classifying Call Sequences



General Guidelinesl

1. Deploy bat detector in an open, uncluttered environment so that it is mc
likely to detect bats using more diagnostic search phase calls.

2. Accept the fact that not all call sequences can be definitively identified
Species.

3. To expedite hand review, focus on reviewing call sequences that were
assigned an automated species identification usiogobator
Kaleidoscope because they are more likely to be higher quality call
sequences. Even if the auto is a misidentification, an awidentified call
IS likely to be one of a handful of species whose calls tend to overlap.



General Guidelinesl|

Review a single species at a time in order to be consistent and efficier
your hand review; importing th&onobator Kaleidoscope batch analysis
files into a relational database will allow all files that were automatically
identified as a particular species to be sorted together.

Limit the potential species list for a particular acoustic survey site by tr
known geographicanges ofspecies; depending on the degree of call
overlap it may be worth reviewing some that would édralimitalif
species identitycan beconfirmed.

Forspecies identificatiorfocus your review on clear searphase calls
and take precautions (i.e. view In real time view) to avoid using approa
phase calls, feeding buzzes, autial calls fomostspecies.

Where possible, select noise free calls that have harmonics for review
that you are more likely to have full calls instead of call fragments. No
that some calls may be oversaturated if the bat closely approached the
microphone; these should be avoided if possible.

Use the general call shape and characteristic frequency to identify the
phonic group so that you have fewer species to consider.



GeneralGuidelines- Il

9. Lookat the entire sequence in both compressed and real time views. Th
will help you see the whole picture (are there multiple bats, feeding buzz
or other nonsearch phase calls?). This is particularly important when
differentiating EPFU vs. ANPA, MYLU vs. LABO, and for COTO in gener

10. Review multiple calls in a sequence with the standard view. The more ¢
with definitive features, the more confidence in the identification.

BE AWARHat{ 2 V 2 @utoim&ed analysis sometimes uses inappropri
Information in the spectrogram.
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Diagnostic Montana Bat Call Shapes

{vuithin groups calis are organized by relstive freguency)

Pronounced Inflections
(hockey stick)

MYLU

Steep with High Bandwidth

Ly

MYEV

Curved FM Sweep

Simple Linear FM Sweep
o

EUMA

EPFU
ANPA




Individual Speciegalls and Call Overlaj
Between Species that will be Reviewec

MYSE
P S
HE XN e
LACI COTO EPFU MY LU

S b

\ MYTH LANO LABO

Bats are grouped based on search phase call shape and overlap. As noted earlier
there may be even greater overlap between species for approach phase calls.
Within groups, bats are organized by characteristic frequencies. It is particularly
difficult to find definitive ANPA, MYVO, and COTO call sequences.



Difficult to
record
definitive
characters

Easy to
record
definitive
characters

Relative Ease of Recording and Confirming
Definitive Call Sequences for Montana Bats

MYCA

MYTH MYEV

MYLU

LACI LABO
EUMA

LANO

COTO

MYYU

MYSE
ANPA

MYVO

MYCI

EPFU

Easy to confirm
definitive sequences

Difficult to confirm
definitive sequences



Specific Hand Review Steps |

1. Use automated species classifications frSonobatand Kaleidoscope and output on certair
call characteristics from these software packages (E@Mean FcDurationFcStdDeyas
noted in the Echolocation Call Characteristics Key for Montana Bats to locate sequence:!
likely to be the species of interesBest to use a relational database to do this, but this can
also be done in a spreadsheet.

2.0pen file. Ithe sequence is more than 8 s long, you can determine which portion you w
look at. If calls appear to be horizontally truncated, you can lengthen the discrimination
setting to spread them out in compressed view.
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Specific Hand Review Steps |

In compressed view, get an overview of the call shapes, frequencies, harmon
highest powered calls, etcThentogglél 2 G NBFf (GAYSE OAS
time intervalswhether or not there is variatiom frequency across the sequenc
caII types and number of bats recorded in the sequence

T —— e B B e e
' | real time

f compressee

i SIS el i SRS
e W SonoBat”_ | =
& e

e e ==

gﬂlr—r oo R
Think about all specian the phoniagroupof your species of interest and
consider geography and differentiating oallaracteristics. lthere are
characteristics that are nohdicative of thespecies ofnterestor if the sequence
IS of poorquality or lacks search phase catlstentially skip the call sequence at
this stage and jump to one of better quality where you are more likely to
definitively confirm the species.
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Specific Hand Rewew Steps 1l

e ——— ———

s :_—m : - - .-_

B

A~ A A

5. Pick a call with a strong power center (but avoid es&turated calls), harmonics
andclear searchJK I &S Ay 0 SNIAISIg&EDd (1 2! &l 2 20 kall.
Note that theautomated measurements frolSonobatare sometimes incorrect
andsomeparameters will needo be measured by hand

5. Toggled St 6SSYy RAIASATSIHNHEYSY o Kaé FyR 2217
various call measurements relative to definitive characteristics.

6. In mostcases, you will want to have multiple definitive calksossa sequence to
definitively assigma speciedo a callsequence.



Overview of Call Characteristics
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Spotted Bat Eudermamaculatum) = EUMA

EUMA real_time

EUMA _time_expanded



