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Dichotomous Key to the Bats of the Greater Yellowstone Network

Doug Keinath, WYNDD, dkeinath@uwyo.edu

# If this is true ... ... then go to ...
la Tail extends 1/3 or more beyond rear edge of uropatagium. 2
1b Tail does not extend more than barely beyond rear edge of uropatagium 3
2a Forearm > 50mm. [Large bat. Ears join at forehead. Pale-brown to black fur.] Nyctinomops macrotus
2b Forearm < 50mm. [Smallish bat. Ears almost joined at forehead. Gray-brown fur.] Tadarida brasiliensis
3a Conspicuous pair of white spots on shoulders and one on rump contrast with black dorsal Euderma maculatum
fur. Pink ears.
3b Lacks white dorsal spots. 4
4a At least anterior half of dorsal surface of uropatagium heavily furred. 5
4b Dorsal surface of uropatagium mostly naked or scantily furred. 7
5a Distinct white patches of fur at dorsal bases of thumbs and often on shoulders. Dorsal 6
surface of uropatagium fully furred.
5b  No white patches of fur at dorsal bases of thumbs or on shoulders. Dorsal surface of Lasionycteris noctivagans
uropatagium ranging from half to fully furred. Black dorsal fur with silver tips. Black
face and uropatagium.
6a Light colored ear distinctively edged in black. Dorsal hairs dark gray and tipped with a Lasiurus cinereus
broad band of white giving a hoary colored appearance. Forearm 46-58mm.
6b Light colored ear never edged in black. Fur bright reddish-orange to yellow in males and Lasiurus borealis
tending toward light brownish — grayish in females. Dorsal hairs never dark gray and
tipped with white, though possibly frosted. Forearm 35-45mm.
7a Dorsal fur lighter at base (pale yellow-blond) than tips (brown). Pale translucent ears 25- Antrozous pallidus
33mm long. Forearm 50-55mm. Blunt snout.
7b Dorsal fur darker at base than tips. Fur color, ear and forearm lengths highly variable. 8
8a Prominent pair of lumps above nose on each side of muzzle (see picture). Ear length 30- Corynorhinus townsendii
39mm. Slate-gray fur.
8b No lumps on nose. 9
9a Tragus short, blunt, and club-shaped. Small-bodied. Body fur medium to pale brown in Pipistrellus hesperus
contrast to jet black face and ears. Forearm 27-33mm.
9b Tragus longer and pointed 10
10a  Large, medium to dark brown bat with keeled calcar. First upper premolar at least ¥z as Eptesicus fuscus
long as canine (see diagram below). Forearm 42-51mm (wingspan 325-350mm). Tragus
rounded.
10b  Smallish bat. First upper premolar less than % as tall as canine (see diagram below). 11

]Fig. 10a. First upper premolar ¥z as
tall as canine (Eptesicus fuscus)

* Fig. 10b. First upper premolar < % as

tall as canine (Myotis spp.)
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Myotis species

BC Range: 30.0-38.0mm). Ears paler, 12-14mm long. Forehead with steep slope (Fig.

# If this is true ... ... then go to ...
11a Calcar keeled. (Fig. 11a) 12
11b Calcar not keeled. (Fig. 11b) 14
|2
NS
AU
Fig. 11a. Keeled calcar (go to 12) Fig. 11b. Keel absent (go to 14)
12a Body fur uniformly dark brown or grayish brown with no distinctively darker face mask. Myotis volans
Forearm 38-42mm (wingspan 250-270mm). [Underside of wing furred from side to elbow.]
12b Body fur medium to very light tan or reddish brown with clearly darker face mask. Forearm 29- 13
36mm. [Underside of wing not furred from side to elbow.]
13a Tail does NOT extend beyond uropatagium. Thumb length < 4.2mm. Braincase has an abruptly =~ Myotis californicus
rising profile (convex forehead). Length of bare snout = width across nostrils. Dorsal fur dull,
pale colored, with dark-brown face mask distinctive but less contrasting with fir. (Fig. 13a)
13b Tail often extends slightly beyond uropatagium. Thumb length > 4.2mm. No distinct rise in Mpyotis ciliolabrum
braincase profile (sloping forehead). Length across snout = 1.5 times width across nostrils.
Dorsal fur slightly shiny, pale colored, and sharply contrasting with black face mask. (Fig. 13b)
=z =
Fig. 13a. M. californicus: Rising braincase. Length of  Fig 13b. M.ciliolabrum: Shallow braincase. Length across
bare snout = width across nostrils. snout = 1.5 times width across nostrils
14a Distinct fringe of hair extending 1.0-1.5mm b¢_  nd edge of uropatagium (picture). Ears Myotis thysanodes
darkly pigmented and 16-20mm long. Belly fur light. Forearm 39-46mm.
14b Fringe absent (no more than scattered hairs on edge of uropatagium). 15
15a Ear length >17mm. 16
15b Ear length < 16mm. 17
16a Ears, wings, and uropatagium are blackish and opaque. Ear length 19-24mm. [May have Myotis evotis
an inconspicuous fringe of hairs on the posterior uropatagium.]
16b Ears, wings, and uropatagium are brownish and translucent. Ear length 17-19mm. Myotis septentrionalis
17a Dorsal body fur brown to reddish-brown, long and glossy. Forearm usually 36.5-40.5mm Myotis lucifugus
(BC Range: 33.0-40.3mm). Ears dark, 14-16mm long, with short tragus. Forehead with a
gradual slope (Fig. 17a), skull usually greater than 14mm. Ventral fur light-tipped but
never white. Foot hairs extend beyond toes.
17b Dorsal body fur brown to reddish-brown, short and dull. Forearm usually 32-36mm Myotis yumanensis

M. lucifugus: Forehead
with gradual slope

17b), skull usually less than 14mm. Ventral fur with whitish tips.

Fig. 17a. Fig. 17b.

M. yumanensis: Forehead ¢,

2z

ia
e

with steep slope | Q%Ej*’
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Draft Key to ANABAT® Echolocation Call Recordings for
Bats of the Greater Yellowstone Network

Developed by

Dougias A Keinath
Wyaming Matural Diversity Database
LIniversity of Wyorming
Laramie, Wyoming

DISCLAIMER

s is nol 2 delnnive classiicaion ey

Anabat®is a systemn designed to help users find and id entify echolocating bats by digitaly recording
those calls and plotting thern on & computer screen {please see the followdng web site for more
infommation: httnfusers Imineticorbensnabat htrmdEinabat® 20Contents 1. With the appropriate
softerare, the resulting calls can be visually analyzed to determine whattype of bat made each call.
Howeewer, these echolocation calls are notoriousky hard to distinguis h atthe species level, due o the
wide wariation in recarding quality, intra-species call marphology, and environmentally induced
frequency shitts. Correct analysis depends heavily on the accurmulated experience of the analyst.

Some bats (2.0, hoary bats, spotted hats) can readily be identified by hew users, but other species
i(e.g., myotis valans and myotis ciliolabrum) are very difficult to distinguish, even by experts. This key
is meantto provide a starting point for biologists wishing to analyze bat calls recorded in\Wyaming,
particularly inthe northwestern corner of the state, in the vicinity of vellowstone Mational Fark, Grand
Teton Mational Park and Bighorn Canyon Mational Recreation Area. Ewven with this infonnation,
many calls cannot be identified at the species lewel.

Before employing this key, users should he familiar with the general principals of call analysis (e,
ser hitp fusers minelcorbenfolossary hirn #G0ssan0. YWith such backaround information, this key
can e used to roughly classify calls and pethaps (dive nwel-recorded calls) ide ntify the particular
species making those calls. Guestionahle calls, calls of difficult to distinguish species, or those that
represent new occurrences in an area should akways be viewed by local Anahat® expeds. In
Wyoming, people should contact the Wyarming M ataral Diversity Database (Doug Keinath: 307-766-
a1 3, dieinath@@uwyn.edu) or the YWyoming Game and Fish Depardment (Martin Grenier;, =),

Analyzing hat calls can be very challenging and frustrating, butwith patience and expenence it
provides a fascinating look at our bat communities. Please letme ifyou found this document useful
ar ifyou have sugogestions for improving it.

Good luck!
Sincerealy,

Daug Keinath
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GRYN ANABAT® Call Key s Sl

University of Whyoming, WNDD
kHz 307-7EE-3013

EUMA Calls steq and spamee . Tl hegiming share 10 md sding e loard

LACT  ralls nisually Jowr slope atd can be hook-shaped.  Calls tend to fimrp srovmd 1 Frein_ i
trpically 17-18k. Often zimee cevreral calls st o higher feq, oot writh came shape.,

25k Bats (EPFU or LANCY .. Mext Page

~30k Bats WV TH, MYEV, COTO, or AMPLY ... See Below
Mote: [Fsequences are ot lbng and clean, marp of these can be difficult
1o tell apart aad noust then be reported singly as “"aB30k".

40k Myotis (IIVLI, RIVVO, MACT) ... Mext Page

S0k Bats (PIHE, MYV, MYCA) .. Hext Page

30k Bats [steep calls)
MYEY Calls wery steep (4, 11 = 130; ofter, 3007 and
MYTH Calls wery steep (Aslope = 1007 with boage feq. rangze WALy Spars ¢, With o tail. Fig, w35, bt varies within
(i to 20-100 in same call) and no tail. Varisble Fg, wik SRANACR Apldni ep i W0 s Tt an et e
sorre calls 1o, dropping to or beloar 25, Freq rangze a1 250. 70k
St = L , hi'Y En D 16, F7
* MYTH: Divi6,F7 60k -

Ak R
G Bl ==n
70k A
T R L Mo ke,
L oo e el 40k e
GOk -t b gt : 35k %
45k~ 30k :
40k
e
P P00 o R 5 S 11V ANPA Calle steep bt often slightbrimome omed than Y TH
L . R of BVEY and sotrienmhut “Yhicker™ Yoy little tail bt
25hk— - somwetime “dribbling off* i 2 “Tazy 57 chape. Fmin ~30k and
Finax 250, Can aleo be diffioalt to tellfroen EPFLT on chatter,
COTO Calk cteep , weak:, burre toro bapmonics. F, um -30, ybvick w1l 1y he e hetmeet calls of = 100ms .
ot can be S35, Haprorvic-bre als ofber betare en 40-50. 70k
Soenetiives ondy ore hanmonic capbmed: Tpper can look like ) ANPA: D 16, F7
500 rovotis; Lovrer can locks like steep 29 getting thivrwer ot tail, B0k —, : : : :
COn: MRS, P eompresed COTO: Divl6, F7, reaktime Elilk‘:-'l:' M i—y
bﬂl-.-’rli_lzl}"%;l!;‘ '- l:-ﬂ]ﬂ.!.‘ 45]-'.":'-_
I T ) it 40k =55t —
EOky—e—— " . S0kt P oy g G T
45k — : 45k B 1 “1‘1‘%1‘11‘1
] i L] r L] LY ,
Wkep 11T 40k, 1 30k :
Ak itk 36k Y
30K i 30k |

i harmonic brea
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25k Bats (@iled calls] o

LANC and EPFU are diffeult 1o distinguish from each other, especially in chutter.

Jdany oall fles noust be reported sdmply a5 "a B2 5",

LANO Calls are moore hilinesr thay EPFT. Slope of tail
ic more wrarishle than EPFU. M dslope ofter 10 and
fislope plots naially “dribble off *rather than fonnine “fich-
hook™ends.  Calk ravely fall helowr 25k, Calls very
Tegnlathy spaced (Frretrorcmre’?).

EPFU Calls are more omrvilinesr than LAH O, can be
ruome biliviear whet they are short i oaeep (e, ~25-400.
Slope of tail ic weny corwicterd. O flaf calle, Aslope plots
iy shonar rruarey calls warith “fehchook™ ends, Fluin often
rot mnifomm, with same calle fallimg beloa 25k, Calls

113
‘.u.-

LAND: DiviG, PG 1
40k .

\ \\ \\\ \ \\‘\\\

sothetiites Tmeanlarhye cpaced (“heat beat™).
SOk

45k

EFFU: DiwviG, FEi
ik

k\\f’x\\\\ \\

a5k

Ik

40k Myotis
MEte: FOK mwots ave very Sfficult o dstrensi o

\krﬁlr

e cthey, especally in chutter. Moy coll files
st B repamded simply s Te MEOET.

MYLU iy omved slope thoogho call
(bt cfter Zet tore hilivesr @ chitter and 1y
“dribble off™ 4t the end). Clear calls ofter oaresp
fromn - 100 to just ogrer 40, O clear, calls,
diglope o, catibe ae lowr ac 40 Ingt usaalbye bigher.
Soanetites alternate omued call arith 4 rrwre
Lituear o,

MYCT Calls steep atd regmlarhy bunre o
anall “toe’ st or poct before the s,
remlting i 4 “golfchih™ or *“ 5% chaped
call. Frrerywarith a toe, calls nnalbe hame
delope,o, near 0. Clean calle naualby o T S TSR el N . O T
straighter than BIVLIT, boat can be more Lo

omvilivest than MOYWO. Calk can buame 3
wobhble i the middle of the call fasialbe =
SA0kY.  Rehvnaow: WIVCIfeed aronmd L‘L\|

. HYC: Dk iE, FT
i ]

&0

Aefanior: MIVLTT classicalby feed omrer wrat er,
bk can Teoalt i *Serobble calls

ik
80k

Tk

bl LLI: D16, F7

wegetation, Like DIV CL,

MYVO Calle steep ofter writh |
“arigghy look’™ like DWIYLTT i chatter,

Tt greater call spacing. Callstendto :.;

e rwore Livesr (or bilitesr) than
BIVLTT arud huawre lece “boe™ thar

o WYUQ:OIWIE F1

MWL Calle car bumre aowmobble high  sow g 405 5y 5 30 L0 AL L G
= ""- \1"' \\ \ \ \ i the sweep Ausaalby 250k). Aslopeds |07 111 TR L L RN
e '\ \ LS usually bigh (+ 1000t can drop to o0y :

w60, Diffioalt to distivgih fom

other 40k morotis, |

H 1 2

50k Bats Flaf féqilad calls —» PIHE. Usualy starts sy FIHE: D15, F7
Abgep Calls arenzd 50 and often ending
Staeper thar. DIHE and vy, Fnin 4t or just belovr 501 below (w45). Thick calls vith iﬂ:\\‘\\ x\'\ \\‘\_
Single calls can drop to 40k, bt not while series flat taile often with & drooping "
fcomsistertly dhoe 43k). Diffioat to distnzich fom tail. Dnmraticei=5.0me. A

each other, especialby i chitter, atud raree rnict he
reported sinphye 4 “ahS0R

MYCA s froquetty
Fume 3 flat ““toe™ ot the end,
rather than dribbling off.

Toed calls naralbebunee ol
dslope of 30ish. “Tribbling op). P CA Dl F7
calls “Temily e D aoki- '~_ R

.ﬁslupegeat&r&mm VooEo ot fw EETRS
fi.e., shove 400, ezt~ b
Behavicr: MYCAtypically gopt & 5 3+ L 1 1
feed by knigging vegetation. e P
S0k—— - E B
a5k e

MY YU Often shiner calls dropping belowr S0k (~43). Call
shape similar to BOVL U Tt thicker tail. Calls ofter ““dribble-
off™, rather thar handvg copstard toes, Doibble calls can Tumee
ficlope doamy to 40, Foa serdes there ic ofter cre call that s
flatter thar the Test.  Befamaee: WUYVTT often foed ot warater,

a0k ¥ U DG, F7

— T0k: i

L) L
1oyt Eﬂ’k\ \ \ \
Al 50k \ \ \“'\ \
T "-‘i 1“': 45k

Al e 40k
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