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"Understanding phylogenetic incongruence: lessons
from phyllostomid bats,"
Davalos. et. al. Biological Reviews of the
Cambridge Philosophical Society, Vol. 87:991-1024
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A whale sends out its scunds and songs...

\ /
...those sound waves reﬂek’/
off a fish swimming toward

the whale...
...and the whale uses those reflected
sound waves to determine where the
fish is and what direction it is swimming.
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52.5million years old



fagag 4l (ul lalg cilipial) & masil) 138 uld
oaai A hea ¥ okl (Y asanalll Ao 2l 13gd

S praaill Ln Balgd g avanall) 2l Jliged) Al B adadl) )3y Cigally (ELEALIS
Mg ?& ‘g.m ‘._.,S.m paaall 3¢l ‘gi araai Lalllag

32 pgrans ¥ 4l ady GALEAY (e L Jadlally oliad) B ddall ol o) cayd LSy
lghassi Ayl A8 (gl sags ¥ LIS B el dadl)l Bigalll (bl Giaay (i &

¢ okl Usd Ao 138 agidy ¥ 9 pnu

conversion evolution e L 13 ¢ Jsis o) aguans Jgla



O loloi 16ilSy ALl AUAHY (padli | gha Coaliiena (uiilS (g JEiaa ghatl 43) oo b
Ggal) Jia Guilidal) el B cpiillaial) Cpafaall ¢pallail) (s gl asdal) zLiaY)

i iy Bl

ot GIUAY B pandly JlUsadl 08 Algdudl) cilin o) Ay du Aiadla cadis) ol
Lagh dulis dllia o L8 - Jadyally gl (8 panally sligadd) oo Algfasall cilial) Jia
O Jaalesa 1309 Jadjally cigally (LA B JUgadl oo dlgiuall a > 200 (e Gl
i on possal QAR 3ng 138 s, Cauth . dudlpial) il (ayShs (gl il o
S B slom (Gl pal) dag (BN Ao jligad) 130 4 a5 Y (2058 (e S
Sligeall ol Bigal e b gl 4 dage ¥ Add ww ia o) ugatgui¥) ) cig A

dgliia agad JUgudl il cigally GALAY 2ady fadeall

Lilan) 430 aag asbiall 1igs dadall 8 Gaaal ) Cidall Lgiatladia) |gauan fslgla Ledic
Aaghll b Gganl) AiSan pe (6 Jha Llee (6] 1050 o daaly Adlaia) oa i< S8
Ciliaad) by AR udi i) A iy W pasaall o agdu saba Gl (6Y 138
Cnilida agll a8 Al agaliial aley 43y

Sliged) (pa allaal) 138 4y Lguams (LAY (ulis) B 329 o) sa glaill usY) daal
2350 \guaary (hand) GELAAY) e 2aly 2ad Wgaady Al (ulia¥) A o) ASEY ) Y guaryy

GEUAY (e (GAT alialg asB) A5) (aidal) b Lgb Jam Y (sUlg Y Lguary Jliged) 4



sk Jlsad) alsl 06 ) i s Gy gkl IS G0 (6l Lgnd dag skl
Aalida (uliaf b ALl gk Jy diilaie ARk ALYy Glisad) (A Qe AL

ey AINELLL iy S (sl LELAY (o

0% L (ol Jadhally il (B didial) aal) b agaga by Jlal) B dag Laad
Al gkl Jy dalaia Ak GaLANY Glisal) (B Gl ARl )bl Jligad) alls
Cla AL BES e (gl Jdally lually (LAY (e dilide (ulia)

ouins 1100 5gd (wlia¥) amiy eais oo L Gigeiall cludil) 4 oo DAL (LAY
Gludil) (ulial dae o S\ odagl dleas 13

ddle Ly ddall ada 41 Cludlll B aall sag daial & AUl 6l g lS ey
haa Agdl) Spial) dmlials Jauy

256h! Bl dbaasl Jalgall (& Gald b ¥ i aa (e Ol a GAUAY Gl ol
SolphllS Bydad g Aol dda

A Gl 4 diu Ggale 52 (e Al cliia 28] e Y 2am Y

¢! Ansaghl Jaliall (A (uld AT Y 3932 (e Lyl o3 liged) allas ol gylisad) Ladd

Adlad) gl A Ggale 53 e Gliall @iljds ad] (Y ag Y Sall



Cgal) Ay g g alcs) A A

b ol Ay aags Y 5gd Al il Ala oo daranal B Lelad CAlidy Cigal) ala
A5 3¢l oala B Bl add) cdlas Ll da s Y dud) Glpaill Baeal) ddall

Glih CU gd ailih asaaly JS& B Sa CAliA b oy ageiall hail) 122
a2 plodag ARy g Aullall Aigpally Jaali o AV

) 4y Bliaisl AL 4 Lt

Lilas Liadfy clulaiy 368 dulaat ca¥sS dlga (e AigSag ASiam A9 AU

A Cigall (B B oLl |galidd ams Gy 4Y e cigal) alad Al avasal) |3a

daglia lganly oluall pdae cuad B,S culiaa dalsl cilialgalld Lgiddhg Cpuai S cilualgad)
ABIS 8 Lo pu dualgd) Jaad LAY dadiyal) sliall

Jaadi dualsal) Jshaad Cigall ana uSii e oSl 9l \gTiay (e A Cilalsad) o)) i
A dlad) Laglial) Liasly adisal) Jatical)

Ao liilly (WYY waad e dalgll selaal cigall B o1l jligwll jlga aulally L

o) U

an Lgiepm i)yl clalgl) 4y 1sale g Jidsally igal) Als asanal 13 |9ald Ladic L oSl



A%, Jaih ariical) AUl ke iy cilalghl) Ae g dicliae (ho agiSe AialieS |3

cagad) Ala avaal



Casaail) 138 Cully ) T4y dnd Cililpn (e cygal) Ala gl Jala (i)

L g el ol L) a8 € U8 A Cigad) anasal Aoy o 138 S gy Y

(cigall Jia AIUS 8 Gl dles (o1) Aadll avasail) ally

Ll e mnna ale Jili as Y s Al 4 loeaig ey L (uSe e Cusal) ight

agesal) ghl) g (3ally aaailly ) 43 S5 8IS Auale Al aag5 o ghaills i)

15280 g M) avanail) dog )l agd Liad mud padags ahil) Uad ol (o3 cigal) 1agly

399 W) eM3A Jgls Lagw .AlY) il oAy ad)) aamaa

Ladla &) daallg



