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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. Pfirozena biodiverzita
skupiny a prehled jednotlivych vyvojovych linii.

4. Ochrana netopyru, soucasna rizika.
5. Echolokace

Ddraz na metodické souvislosti a case examples



Vyznam a rizika letount jako modelu

letouni - netopyfi - 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.

[?ohoda 0 ochrané netopyru v Evropé (EUROBATS), dodatkem
Umluvy o ochrané stéhovavych druhd volné zZijicich zivo€ichu (Bonska umluva).

kadavery po kO|IZI S automobllovou dopravou

Leptonycteris obaiené pylem Agave



Vyznam a rizika letounu jako modelu

Ale...
obtizné dostupné udaje o biologii = mnoho neznamého = strach
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zasadni rozdilnosti v urovni poznani - migra¢ni koridory netopyra a ptaku

Netopyri Ptaci
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Zdroje informaci

domaci knihy - Poznavame nase savce, Létajici savci, Nasi netopyri, A tribute to
bats

zahraniCni knihy - atlasy poznavaci, distribu¢ni
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 literatura v ¢eskych zemich

;l nccjnl';n Ii‘vrmul pl;.nlin‘m for integration of regional bat studies with the h“‘,xm\; in care of two |\|UIL"\~|UH.|| employees. Thanks to them CESON started a large-
of then newly establishes Environment Ministry (including international projects scale programme of a strict control upon current rebuilding projects which might
such as EL I.{( )BATS) and in care for continuity of the long-la ng monitoring lhrcfn bat run\l\. and spread its focus onto huge numb:
nl'umlcrurmnulInhcmucul;l.lhc('/cchuslt{\ ak BatConservation Trust(Ceskoslovensk bodies engaged in these projects.

\pnlg‘{‘n:\.\l pro ochranu netopyri — CES ) was esta A ed. After a split
of former Czechoslovakia into the Czech Republic and S.Io\'ak in 1993, the regiona|
scope of CESON is restricted to the Czech Republie ts role in Slovakia
was taken by a newly established Slovak Bat Conse: on Society (SON)

er of local and regional

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 achievements
of young bat students with the F.A Kolenati award), annual field meetings and

ch Bat Conservation Trust
ination platform of bat research and bat conservation in
ormer Czechoslovakia, since 1993 in the Czech Republic

gation with SON,



https://ceson.org/publikace.php

st UVOD

cesky / english

AKTUALITY

Kalendar akci
Mezinarodni noc pro netopyry
Programy pro $koly
Projekty

Vespertilio
Krouzkovaci databaze
Monitoring populaci
Monitoring panelakd
Prizkumy a posudky
Rekonstrukce budov
Netopyfi a stromy
Echolokace

Péce o Ukryty
Fotogalerie

Tiskové zpravy

Ke staZeni

Lokality (hledani)
Migrace netopyrdi

Skupina:
Nas soused netopyr

Kterou z aktivit pro vefejnost byste
uvitali rozsifit?
Celkem hlasovalo 21883.
Speciélni seminafe
— 46.7% (10211)
Obecné osvétove akce

— 27.4% (5997)

~&" O ORGANIZACI ~&" PORADNA ~o" ODKAZY

Vespertilio

Poslani:

Casopis je zaméfen jak na aktualni zpravy z vizkumné innosti a vyménu namétl k vizkumné i ochranafské praxi

v chiropterologické problematice, tak zejména na aspekt seridzniho odborného periodika, pfinasejicino studie

nejen s lokdini tematikou, ale i obsahlejsi prace v mezinarodnim kontextu. Vespertilio je standardni odborny

recenzovany Easopis, kdy je kaZdy rukopis hodnocen ve standardnim procesu recenzniho fizeni s dvéma nezévislymi oponenty. Casopis vychazi od roku 1995,
ma rocni periodicitu a ISSN 1213-6123. Vydavatelem je Ceska spoleénost pro ochranu netopyri — CESON.

Redakéni rada:
vedouci redaktofi:

Petr Benda (Narodni muzeum, Praha, CZ)
Marcel Uhrin (Univrzita Pavla Jozefa Safarika v KoSiciach, SK),

Clenové:

Tomas Bartonicka (Ustav botaniky a zoologie PF, Masarykova univerzita, Brno, CZ)
Martin Celuch (Spolocnost pre ochranu netopierov na Slovensku, Bardejov, SK)
Jifi Gaisler (Ustav botaniky a zoologie PTF, Masarykova univerzita, Brno, CZ)
Vladimir Hanak (Katedra zoologie PfF, Karlova univerzita, Praha, CZ)

Ivan Horagek (Katedra zoologie PF, Karlova univerzita, Praha, CZ)

Peter Kanuch (Ustav ekoldgie lesa SAV, Zvolen, SK)

Radek Lucan (Katedra zoologie PiF, Karlova univerzita, Praha, CZ)

Antonin Reiter (Jihomoravské muzeum Znojmo, CZ)

Zdenék Rehdk (Ustav botaniky a zoologie PiF, Masarykova univerzita, Brno, CZ)

Pokyny.pro autory

1995/1, 1997/2, 1998/3, 2000/4, 2001/5, 2002/6, 2003/7, 2004/8, 2006/9-10

2007/11, 2008/12, 2010/13-14, 2011/15, 2012/16, 2014/17, 2016/18
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3RD
4TH
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6TH
7TH
8TH
9TH
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12TH
13TH
14TH
1STH

Sthinternational Bat Research Conference
% Tihe BiologyjofiBats atithe Onsetiefithe, ZstCentury, *
Erague sCzechn REPUDIICEZS-2/ 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 — tradi¢ni duirazy na specifika netopyru
(A)19.stol. H.Kuhl, Koch, Blasius, Kolenati ...

(B) Zaklady moderni chiropterologie (klasicka dila): 30-50.Iéta 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 — sité

80. leta - detektory

90. leta — DNA

LI 4 & ad
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savcu

1434 druhti (9/2021)
(1250, 2014!)
https://batnames.org/



https://batnames.org/
https://batnames.org/

Bats of the World Compiled and Edited by:

) . Nancy B. Simmons and Andrea L. Cirranello
A Taxonomic and Geographic Database American Museum of Natural History

Explore

Click the link above to explore higher-level bat taxonomy from order to genus.

Query

may be exported.

Enter search term...

Submit

Submit just published papers on new species descriptions, taxonomic revisions, first occurrences, and range

extensions for inclusion in the database. Please register first.

Name: My paper concerns a:

Your Name New species v

yourname@email.com Prochdzet... | Soubor nevybran.

Nejsem robot

Contact us: acirranello@batnames.org About Standards Privacy

Cite the database: Simmons, N.B. and A.L. Cirranello. 2020. Bat Species of Interactive web maps: Maria Brown
the World: A taxonomic and geographic database. Accessed on Background photo: M. Brock Fenton




ASM Mammal Diversity Database

Home Download the Database Explore Taxonomy Search Species

Welcome to ASM's Mammal Diversity Database

Welcome!
The Mammal Diversity Database of the American Society of Mammalogists (ASM) 1s your home base for tracking the latest
taxonomic changes to living and recently extinct (i.e., since ~1500 CE) species and higher taxa of mammals.

Here we are curating the taxonomic implications of new research publications in real time — with the goal of promoting
rigorous study of mammal biodiversity worldwide.

Species éfiﬁﬁ:féﬁfuﬁ;fs;e
Abbott's Duiker
Total 5,416 6,495 6 557 ASM - MIL

Extinct 75 96 103

Living 5,341 6,399 6 454
Domestic 0 16 19

Living wild 5,338 6,382 6435

Genera 1,230 1,314 1341
Families 153 167 167
Orders 29 27 27

About




Kaloni a vrapencoveci, Yinpterochiroptera, Pteropodiformes

Chiroptera
“Megachiroptera”
Pteropodidae

Fruit Bats — Flying Foxes
Old World Tropics

42 living genera

one extinct genus described
(other scrappy fossil bits

known)

Non-echolocating (for the
most part)




Yangochiroptera, Vespertilioniformes (zde vSak véetné Rhinolophoidea!)

Chiroptera
“Microchiroptera”
17 Extant Families

Microbats

Old and New Worlds —
Cosmopolitan Distribution

136 Extant Genera (At Least)
40+ extinct genera described

All known microbats are
echolocators




New species descriptions since 1989
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African rodent decadal species descriptions




Geographic Distribution of Bats

Modern World
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Distribuce druhoveé diverzity
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VétSina letounu je velmi mala, leh¢i nez 100 g, 90 % druht

Acerodon jubatus * 1100g

Frequency

1T

T
10 T 100 316 1000

median = 13.8

B Craseonycteris thonglongyai+2 g

https://www.merlintuttle.org/resources/fun-bat-facts/

MerlinTuttle.org
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Craseonycteridae

o- Pteropus
242920 | ?”‘”‘"’) . gyousenus
® Cy nopterus
B @ Nyctimene

: [B17) fal

@ Nyctens

(6173 ﬁ_

®- Embalionura

52 (58-47) [c]
i 42 (47-37) DoeH o Rhynchony cteris
Taphozous

[d]

2 2 Tonatia

Jﬁf‘? L o Aribeus
19 (23-15) e

88020 - Desmodus

55 (61-50)

42 (47-37)

) —¥— as«zaz)l

®

Pteronotus

36 (41-31)

® Noctiio

40 (46-35)

@ Furipterus

46 (51-41)

® Thy roptera

52 (57-26)

° My stacina

©- Myzopoda

Antrozous
e 1 1 M

54 (60-
i

W a7 (53-42)

km o Myotis
Tadarida

o—
50 (56-45)

o
122 (27-17) ° Eu
Natalus

20 10 0

| |

Cenozoic

K-T boundary

Miller-Butterworth et al. 2007

Pteropodidae
[s8/s8]

Rhinolophoidea
[44/56)

Emballonuroidea
[53/68]

Noctilionoidea
[75/86)

Vespertilionoidea
[41/60]

= majdonysoiaydup —

eia)danyosobuey



Thailand versus Myanmar ...
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MtDNA (n=602)
Bayesian tree (GTR+ '+])
Puechmaille et al., 2007
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Nuclear support
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Microsatellites (n=659) 5 SNPs (n=659) (
NJ tree (Da distance, Nei 1983)




Vymezeni netopyra

. L -
3 ¥
- < \ : -
B v
2
g 3
i
gy



Schopnost aktivniho letu
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to ale se.vznikem letu
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whale
dolphin
hippo
ruminant

Pg

flama

rhino

tapir

horse

cat

caniform

pangolin

- flying fox
rousette fruit bat*
false vampire bat*
phytiostomid bat*
free tailed bat*

76 shrew

Eulipotyphia | mole*
mouse*
_Jes rat*
Rodentia |, | r hystncid
T caviomorph
57 sciund*
GOMOr rabbit
pika
% flying lomur*
51 ~ tree shrev_v'
" 49 strepsirrhine
Primates* - human
r - sloth
anteater
armadilio
tenrec’
golden mole*
s.0.clephant shrow*
l.e.elephant shrew*
aardvark
sirenian
hyrax
elephant

D=0 T~D-pu~Ccor

>=IMI-<4CMOMIOW®

PON==QO0~J0T0~2CM

Xenarthra

Tubulidentata

100 90
l |

Cretaceous

vrs v

Krido-tfetihorni vymirani (K-T), hromadné vymirani tfi Ctvrtin rostlinnych a
zivocCisnych druht na Zemi.



CZ CM NALMA TNcogmc (many fossil bats from both New

A2 | Arlareean and Old World)

—

Wh2
Wh-l
Or4
O3
< Orellan
Or-1

g S
3 Chadronian Smm.good‘fomlﬂ bat records, 3
Ch especially from Europe and Africa
_Duchesnean

1300
| Whitneyan

320 |

-
2y

OLIGOCENE

Uintan

Bridgerian
Earliest known bats from North America

— (that we know are bats)

Wasatchian

Earliest known potential bats
from India and Europe

Clarkforkian

Tiffanian

PALEOCENE

Torrejonian

Puercan

K-T Boundary




%@ 11 extinct families of bats

Onychonycteridae
[caronycteridae
Archaeonycteridae
Palaeochiropterygidae
Hassianycteridae

Mixopterygidae
Philisidae
Tanzanycteridae
Speonycteridae
Necromantidae




70% fosilniho zaznamu chybi

ale Eocén
lcaronycteris, Palaeochiropteryx, Archaeonycteris,
Hassianycteris, Tachypteron

Wyoming, USA 52,2 mil. let
e o B (ORI . i
gl s AR R schopnost letu |
s laryngealni echolokace

Cn kosti kridla,
o e hlemyzd', kladivko...

Sy gine
jf"‘, Py
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78 JE xSt ¥ £V SR e SRS
- lcaronycteris index / ©
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MEMOLEES

SOCIETE PALEONTOLOGIQUE SUISSE

Vorese NIV (1w

CONTRIBUTION A L'ETUDE

DES

CHIROPTERES

DES TERRAINS TERTIAIRES

Pierre REVILLIOD.

DEUXIEME PARTIE

Avec 2 planches et it figures dans le texte.

1917 Palaeochiropteryx tupaiodon

GENEVE
IMPRIMERIE ALNEXT KUNDIG, HUK DU VIECY cort ke, 4

1920




Phosphorites du

geologicky utvar v jizni Francii, klasifikace stafi
suchozemskych savcu, v rozmezi pfiblizné 38 az 25
mil. let.

kostry savcu, ptaku, zelv, krokodyll, rostlin a hmyzu,
ale také mékké tkané obojzivelnik a chobotnatcu

Fosforit zachovava i nervy, obsah Zaludku. Kukly quercyovskych much se zachovaly s pupariem, ztvrdlou kazi
posledniho larvalniho instaru. Quercyovsti ¢lenovci zkamenéli rychlou fixaci vodou bohatou na fosfaty a
naslednou inkrustaci a mineralizaci.



Messel Pit (near Darmstadt, Germany)




ZEMSKE :
VEPSOUTECN Akce | 0 muzeu | Véda a wyzkum | Sluzby | Dokumenty | Pro média | Kontakt

Uvod Mavstivte nas Palac Elechtiéen Vvstawy Messel on Taour

NAVSTIVTE NAS Messel on Tour - pfirodni katastrofa po zaniku
Dietrichsteinsky palac d Inosau rlj

Biskupsky dvur

0d 6. ledna do 8. dubna 2012
Palac slechticen

Vystava 125 originald zkamenélin ze slavné némecké lokality Messel
(stat Hesensko). Od poloviny 19. stoleti na tomto misté probihala
rozsahla téiba Zivicnych jilovca, ktera skontila v 70. letech minulého
stoleti. Dnes je lokalita vzhledem k unikatnim nalezim zkamenélin pod
piisnou ochranou organizace UNESCO.

Wistavy
Messel on Tour

W utrpeni a baji

Jamim mikedem

Samotna wstava Messel on Tour je dilem kolegd z Hessisches Landesmuseum Darmstadt, ktefi maji

odborny dohled na pokracujici paleontologicky wzkum. Zkamenéliny z Messelu jedineéné dokumentuji
: rana stadia evoluce savcu. Bylo zde objeveno na 45 jejich druhl (predchidce dneZniho koné, netopyi,
Pavilon Anthropos va€ice, lemuroviti savci, hlodavei i primitivni mraveneénik). Lokalitu proslavil i objev fosilie Darwinius
Pamatnik Leoge Janacka masilllae Erclkléd:emé[ za jedqnlln z pnmic}hﬁprimé}ﬁ Eedy.r i vyvojové vétvé vedouci k Elovéku. Vedle saved je
lokalita vEhlasna nalezy ptaka, krokodyla, hadd, Zab i hmyzu.










Messel Bats - Palaeochiropterygididae

Pierre Revilliod v roce 1917 Palaeochiropteryx tupaiodon (SMF 2022)




Geiseltal: Cecilionycteris prisca, Matthesia insolita, mladsi synonyma

obrovska variabilita ve funkénich uzpUtsobenich
modifikaci dilambdodontniho insektivorniho vzoru

paracone a metacone, posuny labidlné nebo bukalné, do 1 rady
(Freeman 1988, 1995).



Cranial Variation — Bat Family Phyllostomidae




dilambdodontni zalambdodontni

ingual

Zalambdodont Dilambdodont
atracone y
P sctaloph parastyle’
protocone paracone

stylar shelf

mesial ectoloph

hypocone?  metafone? metacone paracone -
lingual sg=fs-buceal metastyle e g
Protoconule Paracone . protocone 2
Protocone & Para- distal
Ento- | style

: Ahove: zalamhdodont and dilanhdodont upper
Pr— Meso- left molars firom Solenodon and Nesophontes,
' respectively, showing comventional cusp
Meta- assignments. From Carrell (1988). Below:
style primate upper lefi molar for comparison.
Hypoconule Metacone



STEM-EUTHERIANS Tenrec =

HYRACOIDEA
PROBOSCIDEA
SIRENIA
MACROSCELIDEA
TUBULIDENTATA
Tenrecoidea e "
Chrysochloridae } AFRODORICIDA
CINGULATA
PILOSA
LAGOMORPHA
RODENTIA
DERMOPTERA
PRIMATES
SCANDENTIA
Talpidac N
Erinaceidae
Apternodontidaet
Oligoryctidact

Parapternodontidaet JEUEIEOTRHLA
Soricidae
Solenodontidae
Nesophontidae® -
CETARTIODACTYLA Necrolestest

CHIROPTERA
PERISSODACTYLA
CARNIVORA
PHOLIDOTA

Yalkaparidont
Necrolestes® = p '4':
N

WEHING

sl alllsmbaf

STEM-METATHERIANS{

& ‘\"f

DIDELPHIMORPHIA
PAUCITUBERCULATA
MICROBIOTHERIA
DIPROTODONTIA
YALKAPARIDONTIAT
DASYUROMORPHIA
NOTORYCTEMORPHIA
PERAMELEMORPHIA

Composite phylogeny of therian mammals illustrating the occurrence of dental
zalambdodonty within Theria.



oming — Green River




Fossil Butte Member, m’

Green River Fm.

interval €

Z formace Green River ve Wyomingu pochazeji
jedny z nejzachovalejsich a nejhojnéjsich
fosilnich ryb na svété.

V okoli Kemmereru ve Wyomingu je v provozu
nékolik komercnich lomu, které produkuiji tyto
uzasné rybi fosilie eocenniho stafi (45-50
MYA).

preparace ryb
https://www.youtube.com/watch?v=685Hn4M
ROVA



https://www.youtube.com/watch?v=685Hn4MR0vA

lcaronycteris index

Do nedavna nejstarsi znama fosilie, spodni

eocen.

Uz hotovy netopyr, mj. mala redukce ulny

Evropska organizace pro jaderny vyzkum
(CERN)

Solvmg the mysterles
of bat evolutlon

NANODEVICES

REAL ECOSYSTEMS

SPEED DATING

00us s$12.

i







Icaronycteris délka 14 cm, rozpéti kfidel 37 cm.

Velmi se podobal modernim netopyriim, ale mél nékteré primitivni znaky.
*ocas byl mnohem delSi a nebyl spojen se zadnima nohama kozni blanou,
*prvni prst kfidla nesl drapek.

srelativné nespecializovanych zubu, podobné jako moderni rejsci.

*spal zavéSeny hlavou dolu a zadnima nohama se pfidrZzoval vétve stromu.
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Onychonycteris finneyi Icaronycteris index

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



Ale...Onychonycteris finneyi

1. Greg Gunnell 2008, Nature
nema zakladni struktury nutné pro echolokaci
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fossil hunter, dies at 63

2. Veselka et al. 2010

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

ale Onychonycteris spoj ma!
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Onychonycteris Dentition
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Holotype ROM 55351A)
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Green lacewings and bats. A) Early
Eocene Nothochrysinae
(Adamsochrysa aspera) from
McAbee, BC, Canada (composite
image). B) Modern Chrysopinae
(Chrysoperla carnea) forewing,
tympanum at wing base (arrow)
(wing brown, not light green from
preservation in ethanol). C) Close-
up of B, showing detail of tympanum
(arrow, expanded portion of the
radial vein). D) Early Eocene bat
Icaronycteris index from the Green
River Formation, Wyoming, U.S.A.

Green lacewings and climate. A) Winter
temperatures (coldest quarter mean
temperature, CQMT) of Chrysopinae and
Nothochrysinae habitats. B) Mean
annual temperatures (MAT) of
Chrysopinae and Nothochrysinae and
Nothochrysinae genera. C) MAT of
Cenozoic fossil sites bearing
Chrysopidae. D) Modern Nothochrysinae
distribution. E) Modern Chrysopinae
distribution. Red: Nothochrysinae
climates and occurrences. Blue,
Chrysopinae climates and occurrences.
Black, neither (major Eocene fossil
insect-bearing localities with well-defined
climates and no Chrysopidae fossils).
McAbee, Republic, Green River, and
Messel show multiple climatic estimates



Taxon Aspect Ratio Index 16

7 + Extant echolocating bats
Onychonycteris finneyi 1.74 o i
14 - eropodidas P
Icaronycteris index 1.97 ®Eocene bats
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Archaeonycteris trigonodon 1.87 = 1.2 A ® Onychonycteris %
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Palaeochiropteryx hupaiodon 2.04 o ¢ Rhinopoma

o1 ®
Palaeochiropteryx spiegeli 2.06 <L

o
Hassianycteris messelensis 2.51 = 0.8 -
Hassianycteris magna 2.66

0.6 -
Tachypteron franzeni 2.75 Py .'
PterOPOdjdae 2.16-2.21 0.4 T T T T T T 1
0.7 0.9 1.1 1.3 1.5 1.7 1.9 21

Rhinopomatidae 2.11
Megadermatidae 2.19
Rhinolophidae 2.14
Emballonuridae 2.39
Nycteridae 2.00
Noctilionidae 2.53
Mormoopidae 2.22
Phyllostomidae 1.99-2.20
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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 Evelution, 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 1 Vietnamese pygmy dormouse Typhlomys chapen-
sis. Its reduced eyes are reflected in the generic name, which
means “the blind mouse.”

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

— }—--- +— -I— — — -F————'——r— ———————— P— —f—] 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-

—b| |-i— priod 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
7 nuclei); P, pigment epithelium; R, retina; S
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Figure 2 The waveforms, spectrograms
and power spectrum (¢) representing

c i b d a acoustic patterns and acoustic variables

580 —‘l |"— distiomax measured from the vocal pulses of Tiph-

- 00 | {(JNF:I'S. {'hfapm.i.u's. [ﬂ]. fflalural anuence c![

E pulses, of which the first 4 comprise a typi-

= IR0 4 «cal bout; period, the period between pulses.

'i'é e (b) and (c) A pulse without echo; fmax, the
.E_ £ 200 _~| I_,_ dur 1 maximum fundamental frequency; fmin,
§ the minimum fundamental frequency:

L g 150 — fmax ) bandw, the pulse bandwidth; dur, the pulse
[ 100 c bandw ) b dumlmn,.dusllomant the du.Jr.:nan to the

1 i pulse maximum amplitude; fpeak, the peak

R0 ——— fmin frequency. (d) A pulse with weak echo. (e}

A pulse with strong echo.

w1 05 5.0 Tima (ms) 5.0 50



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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Logyg Becy Weighrp

Bats have very low resting metabolic
rates unlike most other small
mammals — what factors influence
body size in bats? That is, why are
most bats so small?

From Eisenberg, 1981




Unlike most small animals bats can live 40 years or more
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Simple Conclusion - requirements of
flight and prey detection combine to
limit body size in aerial hawking bats
(70+% under 20 g)

WBF/PRR (Hz)

~ Wing Beat Frequency

—
—
-
-
-
—
—
-

Pulse Repetition Rate
(Aerial Insectivores)

1

L g g SR [ L)
01
Body mass (kg)

Jones, 1994

Barclay & Brigham, 1991

Negativné koreluji s velikosti téla - menSi netopyfi maji vyssi WBF a PRR a vysilaji na
nizSich frekvencich

VysSi WBF — lepSi manévrovatelnost, vySsSi PRR a nizSi EF — pfesnéjSi detekce malé
pohyblivé kofristi
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From Hermsen & Hendricks, 2007

Combined molecular &
morphological tree

1) Backbone root body mass = 14 g

2) Root body mass remains constant
after common ancestor of
Archaeonycteris and remainder of
clade (2 g decrease recorded there)

3) 119 g decrease estimated from
common ancestor of bats and
Onychonycteris

4) Continuing decrease (phyletic
nanism) in body mass from
Onychonycteris to common
ancestry of crown clade

5) Pteropodidae is exception to
trend, undergoing phyletic
giantism and sharing a moderate
sized common ancestor (30 g)
with remaining chiropteran clade

6) Increases only slightly outhumber
decreases and are mostly
concentrated within lower level
clades




Xu et al., Nature, 2015

Konvergence, dinosauri prototyp
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Vznik 64 mil let (K-T), dalSi divergence (2 hlavni klady) 55 mil let



CZ CM NALMA Tf\'cogcnc (many fossil bats from both New
238 and Old World)
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Ma Epoch Ocean temperature MAT, based on leaf-margin MAP, based on leaf area| Mammal Genera

Number of
immigrants
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Ocean temperature after ref. 5
Green River Basin floras after ref. 12: Bison = Bison Basin; Clark = Clarkforkian; BMul = Big Multi; M8 = main body, Wasatch F; Lath = Latham; Sour = Sourdough;

Nil = Niland Tongue; LM. = Little Mountain. seas dry = seasonally dry.
Other floras after refs. 34 and 35. Gr = Green River. WR = Wind River, KL = Kisinger Lakes (WY). Line showing PETM MAT at 19.8 Cis from ref. 36.

Woodburne et al. 2009

Bat gap period — problém fosilizace, a také rozpoznani, ze jde o netopyry



Chiroptera —

1.63 pg (picogram) in
Lophostoma carrikeri to
3.17 pg in Rhinopoma
hardwickii ,

averaging 2.35 pg *
0.02SE.

Pteropodidae:
variabilita velikosti
genomu vyrazne
omezena

nejmensi genom
mezi savcl

16 -
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£
= mammal
g 67 AvVerage
_d_-
2- H H
0- 1 ' 1
20 25 30 35

genome size (pg)
Figure 1. Summary of genome size diversity in 43 species of
megabats of the family Pteropodidae (black bars, present

study) and 62 species from six families of microbats (grey
bars, Gregory 2009).



Letouni jsou vylucné nocCni

m.j. i z energetickych duvodu:

Pefi — izolace proti
prehrivani

Velka plocha neizolovaneho
povrchu —riziko denniho
prehfivani .

http://mww.diiimages.com/discover/previews/976/35802109.JPG



