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Struktura kurzu

1. Informacni zdroje. Chiropterologie jako védni obor.
Vymezeni skupiny Chiroptera. Nejstarsi fosilni
zaznam a bazalni radiace. Strukturni
charakteristiky a diverzita zakladnich adaptaci.

2.- 3. Morfologie a fylogeneze. Prirozena biodiverzita
skupiny a prehled jednotlivych vyvojovych linii.

4. Ochrana netopyru, sou€asna rizika.
5. Echolokace

Ddraz na metodické souvislosti a case examples



Vyznam a rizika letount jako modelu

letouni - netopyri - dlouhovékost, 1-2 mladata, vysoka socialita, specifické adaptace
monitoring a bioindikace - vysoka specializovanost

pravni ochrana —
vyhlaska €. 395/1992 Sb., zakon €. 114/1992 Sb., o ochrané pfirody a krajiny.
Dohoda o ochrané netopyrt v Evropé (EUROBATS), dodatkem

ey

Umluvy o ochrané st&hovavych druht volné Zijicich Zivodich(i (Bonska umluva).

kadavery po k0|IZI S automobllovou dopravou

Leptonycteris obalena pylem Agave



Vyznam a rizika letount jako modelu

Ale...
obtizné dostupné udaje o biologii = mnoho neznamého = strach

Centurio senex

v
:

<=

T
- - *
)

©B. Herman

zasadni rozdilnosti v Urovni poznani - migrac¢ni koridory netopyrt a ptaku

Netopyri Ptaci
SN . n. rezavy European bird migration network
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Zdroje informaci

domaci knihy - Poznavame nasSe savce, Létajici savci, NasSi netopyfi, A tribute to
bats

zahranicCni knihy - atlasy poznavaci, distribucni
tématické knihy - echolokace, ekologie, biogeografie

Casopisy a sborniky - Acta Chiropterologica, Acta Theriologica, Journal of
Mammalogy, Myotis, Nyctalus, Folia Zoologica, Vespertilio, Lynx, informacni letaky

a brozury

historicka Ilteratura v ¢eskych zemich

ch Bat Conservation Trust

ination platform of bat research and bat conservation in

ormer Czechoslovakia, since 1993 in the Czech Republic

.nud ofa qun al pla atform hu integration of regional bat studies with the Projects
of then newly establishes Environment Ministry (including international projects
such as EUROBATS) and in care for continuity of the long-lasting monitoring
ofunderground hibernd rcula, the Czechoslovak BatConservation Trust(C uku\h,\m\k‘

spolenost pro ochranu netopyrii — CESON) was established. After a split

of former Czechoslovakia into the Czech Republic and Slovakia in 1993, the regional
scope of CESON is restricted to the Czech Republie and its role in slm akia

was taken by a newly established Slovak Bat Conset¥ation Society (SON)

in care of two professional employees. Thanks to them CESON started a large
zramme of a strict control upon current rebuilding projects which might
vosts and spread its focus onto huge numt

ber of local and regional
gaged in these projects

For its members, CESON provides a standard platform for presentation

of particular outputs and promoting methodical innovations in study of bats
Itorganizes the annual plenary assemblies (with awarding particular achievement

ation with SON
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15th Interf I B 2t Research Conferent®
e Biolog),ofiBais; alitlie) OnseHofith e) 25 Century, »
HraguesCzech Republici23-27/ August 2010

LIST OF INTERNATIONAL BAT RESEARCH CONFERENCES

1968
1970
1972
1975
1978
1982
1985
1989
1992
1995
1998
2001
2004
2007
2010

CZECHOSLOVAKIA, HLUBOKA N. V.
THE NETHERLANDS, AMSTER DAM
YUGOSLAVIA, PLITVICE
KENYA, NAIROBI

USA, ALBUQUERQUE
NIGERIA, IFE

UK, ABERDEEN
AUSTRALIA, SYDNEY
INDIA, MADURAI

USA, BOSTON

BRAZIL, PIRENOPOLIS
MALAYSIA, BANGI
POLAND, MIKOLAJKI
MEXICO, MERIDA

CZECH REPUBLIC, PRAHA




Chiropterologie ___

... Samostatna zoologicka
disciplina ?




Google Scholar:

Bat 1.720.000
Mammal(s) 1.870.000
Rodent 813.000
Bird(s) 2.350.000
Fish 2.560.000

Bat Research 675.000
Mammal research 437.000
Mammalogy 64.200
Rodent research 531.000
Ornithology 133.000
Bird research 2.180.000
Ichthyology 121.000
Fish research 2.110.000



Vrchol
rozmanitosti
prizpusobeni

mezi savci
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Historie oboru — tradiéni durazy na specifika netopyru
(A)19.stol. H.KuhI, Koch, Blasius, Kolenati ...

(B) Zaklady moderni chiropterologie (klasicka dila): 30-
50.léta 20. stoleti

M.Eisentraut: Die deutsche Fledermause

G.M.Allen: Bats

A.P.Kuzyakin: LetucCije mysi

O.Ryberg: Studies on bats and bat parasites

(C) Explozivni narust informaci s novymi technikami
70. leta — site

80. leta - detektory

90. leta — DNA

LI 4 VAL &4



Letouni (Chiroptera) —
druhy nejpocetnéjsi rad
savcu

1382 druhd (9/2018)
(1250, 2014!)



New species descriptions since 1989
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African rodent decadal species descriptions







Naprosta vétSina netopyru zije v tropech




Craseonycteris thonglongyal — priklad « nej »
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Craseonycteridae

- Pteropus
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Pteropodidae
[s8/98]

Rhinolophoidea
[a4/56)

Emballonuroidea
[53/68]

Noctilionoidea
[75/86)

Vespertilionoidea
[41/60]
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Thailand versus Myanmar ...

MtDNA (n=602)
Bayesian tree (GTR+ +])
Puechmaille et al., 2007




Nuclear support
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Microsatellites (n=659) 5 SNPs (n=659) (
NJ tree (Da distance, Nei 1983)




Viymezeni (eldologicke)
netopyra




Schopnost aktivniho letu







70% fosilniho zaznamu chybi

ale Eocén
lcaronycteris, Palaeochiropteryx, Archaeonycteris,
Hassianycteris, Tachypteron

Wyoming, USA, 52,2 mya
RSSO Y B8 RV A schopnost letu |
A laryngealni echolokace

€ kosti kridla,
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MEMOLTES

SOCIETE PALEONTOLOGIQUE SUISSE

Ny se NLIV (1e)

CONTRIBUTION A L'ETUDE
CHIROPTERES

DES TERRAINS TERTIAIRES

Picrre REVILLIOD.

DEUNIEME PARTIE

Avee ¥ planches et it figures dany le texte.

1917 Palaeochiropteryx
tupaiodon Revilliod

GENEVE
RUR DU VIRUX eonL e,

IMPRIMERIE ALNERT KUN
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Messel Pit (near Darmstadt, Germany)




ZEMSKE .
VEUUGELN Akce | O muzeu | Véda a wyzkum | Sluzby | Dokumenty | Pro média | Kontakt

Uvod Mavstivie nas Palac Slechtiéen Wstawy Messel on Tour

NAVSTIVTE NAS Messel on Tour - pfirodni katastrofa po zaniku
Dietrichsteinsky palac dln nosaud rlj

Biskupsky dvur

Od 6. ledna do 8. dubna 2012
Palac slechtiéen

~ Vystava 125 originali zkamenélin ze slavné némecke lokality Messel
BE (stat Hesensko). Od poloviny 19. stoleti na tomto misté probihala

' rozsahla téiba Zivicnych jilovcd, ktera skonéila v 70. letech minulého
stoleti. Dnes je lokalita vzhledem k unikatnim nalezdm zkamenélin pod
piisnou ochranou organizace UNESCO.

Wistawy
Messel on Tour

W utrpeni a baji

Jamim mikedem

Samotna wystava Messel on Tour je dilem kolegd z Hessisches Landesmuseum Darmstadt. ktefi maji

odborny dohled na pokradujici paleontologicky wyzkum. Zkamenéliny z Messelu jedineéné dokumentuji
: rana stadia evoluce savclh. Bylo zde objeveno na 45 jejich druhl (pfedchidce dnedniho koné, netopyfi.
Pavilon Anthropos vatice, lemuroviti savei, hlodavei | primitivni mraveneénik). Lokalitu proslavil i objev fosilie Darwinius
Pamatnik Leoge Janiéka masilllae E'Dkléd?né, za jedn}u:uh::u z pnmiiihopriméfﬁ Eedy.r i vivojove vétvé vedouci k Elovéku. Vedle savcd je
lokalita vEhlasna nalezy ptaku, krokodyla, hadd, Zab i hmyzu.
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- Propalaeotherium hassiacum




Messel Bats - Palaeochiropterygididae

Palaeochiropteryx tupaiodon (SMF 2022)




Geiseltal: Ceclilionycteris prisca, Matthesia insolita
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Archaeonycteris Dentition




oming — Green River

Early Eocene
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lcaronycteris index

Do nedavna nejstarsi znama fosilie,

Sp. eoceén.
Uz hotovy netopyr, cf. mj. mala
redukce ulny

Evropska organizace pro jaderny vyzkum
(CERN)

Solvmg the mysterles

of bat evolutlon

4J NANODEVICES

4 REALECOSYSTEMS

SPEED DATING
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Onychonycteris finneyi Icaronycteris index

Paratype (Private Collection)) Holotype (YPM-PU 18150)






Ale...Onychonycteris fin

1. Gunnell 2008, Nature
nema zakladni struktury nutné pro ech
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2. Veselka et al. 2010

u kalonu a neecholokujicich
stylohyal (bodcovity vybézek jazylky)
neni pevné spojen s tympanem

ale Onychonycteris spoj ma!

Diurnalni aktivita? OGi?
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Taxon

Onychonycteris finneyi
Icaronycteris index
Archaeonycteris trigonodon
Palaeochiropteryx hipaiodon
Palaeochiropteryx spiegeli
Hassianycteris messelensis
Hassianyvcteris magna
Tachypteron franzeni
Pteropodidae
Rhinopomatidae
Megadermatidae
Rhinolophidae
Emballonuridae

Nycteridae

Noctilionidae
Mormoopidae

Phyllostomidae

» comy/nature

Aspect Ratio Index

1.74 1.6

1.97 14

1.87

1.2
2.04
2.06

2.51

Tip Area Ratio

0.8
2.66

2.75 0.6
2.16-2.21

2.11

2.19

2.14

2.39

2.00

2.53

222

1.99-2.20

Tata Cnnirra

+ Extant echolocating bats
Pteropodidae .
®Eocene bats *

® Onychonycteris ‘0 .

® Rhinopoma

40

40

40

40

40

0.9 11 1.3 1.5 1.7 1.9
Tip Length Ratio

21



Cochlear Width (mm)

4.50 4+ vespertilionidas
® Onychonycteris finneyi
® [caronycteris indsx
4.00 - g
» Archasonycterfs trigoncdon
4 Palaeochiropteryx tupaiadon
3.50 - Hassianycteris messelensis
Tanzanycteris mannardf .
m Tachypteron franzeni * : '
3.00 { WP e s v A a4, oy Yy
4 Eonycteris spelaca e R LA i '
i Echolocating Rousettus . - sy P’ . A Y
2.50 - :_‘ b a
& I} A
2.00 -
1.50 -
1.00 I I L] L} L L] I I 1
5.00 7.00 9.00 11.00 13.00 15.00 17.00 19.00 21.00 23.00

Basicranial Width (mm)



87
3
99
6
97
° |os
4
86
3
83
3
74 100 —
45 2 >1 M
1 97 ?
6
100
>10|100—
53 >10 L
2
100 —
8 |
4 100
2 9 100
>10 [100—
L >10L—
6
100
8 1100 o —
9 |
100
% l100
Molecular scaffold o |10 —
o L

Tupaia
Cynocephalus
Erinaceus
Sus

Felis

/
Onychonycteris finneyi «

Icaronycteris T
Archaeonycteris t
Hassianyceris
Palaeochiropteryx t
Pteropodidae
Rhinolophidae
Hipposideridae
Rhinopomiatidae
Megadermatidae
Craseonycteridae
Emballonuridae
Nycteridae
Natalidae
Molossidae
Minopteridae
Vespertilionidae
Myzopodidae
Mystacinidae
Phyllostomidae
Mormoopidae
Thyropteridae
Noctilionidae

Furipteridae

~ Outgroups

/




Onychonycteris Dentition

ITEEETEEEEESE

Holotype ROM 55351A)



Onychonycteris Dentition
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A blind climber: The first evidence of ultrasonic echolocation in

arboreal mammals

Aleksandra A. PANYUTINA,' Alexander N. KUZNETSOV,® Ilya A. VOLODIN,* Alexei V.

ABRAMOV* and Irina B. SOLDATOVA’

'Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences, Moscow, Russia, “Department of Vertebrate Zoology,
Faculty of Biology, Lomonosov Moscow State University, Moscow, Russia, "Scientific Research Department, Moscow Zoo,
Moscow, Russia, *Zoological Institute, Russian Academy of Sciences, Saint Petersburg, Russia and “Joint Vietnam-Russian Tropical

Research and Technological Centre, Hanoi, Vietnam

Figure 3 Eye structure in Diphlomys chap-
ensis. () Section parallel to the optic axis
stained according to Mallory represents
extensive folding of retina. (b) Section
through the optic axis stained according to
Mallory at different magnifications: (b1}
general eye composition, (b2) elose-up
view of the retina and (b3) close-up view
of the retinal fold. (c) Longitudinal section
of the aptic nerve at its exit out of retina
stained with hematoxylin-eosin shows gli-
osis of the optic nerve. AC, anterior cham-
ber; Ch, choreid; Co, cornea; GCL, gan-
glion cell layer; 1. iris; INL, inner nuclear
layer; L, lens; NFL. nerve fiber layer: ON,
optic nerve; ONL, outer nuclear layer (rod
nuclei); P, pigment epithelium; R, retina; S
selera. Scale bars 0.1 mm

Figure 2 The waveforms, spectrograms
and power spectrum (¢) representing
acoustic patterns and acoustic variables
measured from the vocal pulses of Tiph-

lomys chapensis. (a) Natural sequence of

pulses, of which the first 4 comprise a typi-
cal bout; period, the period between pulses.
(b) and (c) A pulse without echo; fmax, the
maximum fundamental frequency; fmin,
the minimum fundamental frequency:
bandw, the pulse bandwidth; dur, the pulse
duration; disttomax, the duration to the
pulse maximum amplitude; fpeak, the peak
frequency. (d) A pulse with weak echo. (e)
A pulse with strong echo.

Figure 1 Vietnamese pygmy dormouse 7yphlomys chapen-
sis. Its reduced eyes are reflected in the generic name, which
means “the blind mouse.”



Létani: omezeni telesné velikosti
Letouni: 1.9 g - 1.5 kg

Ptaci: 1.5 g - 16 kg Hmyz: 0.01 -200 g
Pterosauri 4 g - 100 kg
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Pteropus vampyrus
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Chiroptera — nejmensi genom
mezi savcl

« 1.63pgin
Lophostoma 161
carrikeri to 3.17 pg o
In Rhinopoma % 101
hardwickii , s .
averaging 2.35 pg * 2 average
0.02SE. - H | l

° PterOpOdidae: R 25 30 35
variabilita velikosti genome size (pe)
genomu vyrazné oenats of the el Prosanocidan (black bare: peosent

study) and 62 species from six families of microbats (grey

omezena bars, Gregory 2009).



Letouni jsou vyluCneé nocni

m.j. i z energetickych duvodu:

Pefi — izolace proti
prehrivani

Furcula —\Q ¢

‘ ,-" http://www.birdforum.net/opus/images/

Velka plocha neizolovaného
povrchu —riziko denniho
prehfivani .

http://www.diimages.com/discover /previews/976/35802109.JPG



Heterotermie, denni strnulost, hibernace
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Fig.5. 5patial memory and navigation im echolocating bats. (A) Example of long-range migration by the
bat P. nathusii. Straight lines correspond to individual bats that were banded in Eastern Europe and then
recaptured as far as Croatia, Italy, and France (adapted with permission from ref. 54). (B) S5patial memory
for 2D flight paths, on the centimeter scale: echolocating bats (M. lyra) were trained to fly through an array
ofwires, and two bats flew through the wires without touching them on =85% of trials ("'pra”); when the
wires were moved by 4 or even 2 cm, the bats showed a significant drop in performance on days 1-2,
followed by slow recovery. Data were measured from ref. 100 and reanalyzed. Error bars, mean = 5EM,
computed over all wire-shift trials in these two bats. () Place fields of three "place cells,” recorded from
the hippocampus of big brown bats, a small bat species weighing =15 g, as the animal was crawling in a
rectangular arena (103). Blue color, no spiking activity; red, maximum activity of the neuron (data

recorded by N.U.).



