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IX. Tetrapoda - ¢tyrfnozci

Vznik

» svrchni devon (otepleni)

* predpoklady:
» zvySovdni obsahu kysliku v atmosfére, zvedani pevniny
a Ustup more, zvySovani potravni nabidky na sousi (rozvoj
vegetace)

» schopnost pohybu po sousi a dychdni vzdusného kysliku,

adaptace k méné stabilnimu prostredi, ochrana pred ztrdtou
vody



IX. Tetrapoda - étyfnozci
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IX. Tetrapoda - ¢tyrfnozci

Devon
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Euramerica = Laurussia

Alaska

DEVON

@g 350 mil. let
A

Groénland
Amerique du Mord

LAURENTIA

cansigavie

Fc BALTICA

X T

Mouvelle Angleterme

AVALONIA &~

Anciennes montagnes Calédoni- KGICdOHS ké vr'ésnéni

j_,.,..--"" Limites des paléocontinent formant Laurussia

Q Contours des terres actuelles 5




B Actinistia
Sarcopteryagii Dipnomorpha{

Choanata _E } ,,RhipidiSﬁG“

Dipnoi

Tetrapoda




IX. Tetrapoda - ¢tyrfnozci

- predkové: . Rhipidistia® - Osteolepiformes (Eusthenopteron, 385 Myr,
Kanada), Panderichthyida (Elpistostegalia) (Panderichthys, 380 Myr,
Lotyssko, E/pistostege, 380 Myr, Kanada) - svrchni devon

- prechod k tetrapodim: svrchni devon - Tiktaalik (375 Myr, S Kanada,
2006), Sauripterus (370 Myr, Pennsylvania, 1998, paprsky - 8 prsti),
Elginerpeton (368 Myr, Skotsko), Obruchevichthys (368 Myr, Litva,
Rusko - jen ¢dst mandibuly), Metaxygnathus (365 Myr, J Aus)

* nejstarsi Tetrapoda: Densignathus (365 Myr, jen CcCelist, USA),
Hynerpeton (360-365 Myr, USA, predace) Acanthostega (8+7, 360
Myr, Grénsko, 1987), Ichthyostega (7, 363 Myr, Grénsko), Tulerpeton
(6, Tula, Rusko, zna¢né rozsireni, jiz Reptiliomorpha - Anthracosauria,
marinni sedimenty), jinak sladkovodni sedimenty

4-legged
fish vertebrates




Tetrapoda

Modre - operkuldrni kosti
Zelené - postparietdlni kosti

Tetrapodomorpha



Tetrapoda

Modre - operkuldrni kosti
Zelené - postparietdlni kosti

Tetrapodomorpha



Tiktaalik

/ malé,oénice ' \ ) \

umisténé dorzalng  krk  Pletenec lopatkovy Zebra plocha

silné prodlouzeny
¢enich




Nature, 440(6), 2006: 757-771.



IX. Tetrapoda - ¢tyrfnozci

Ichthyostega had a “fishy” skull and a lateral
line (!), but the number of bones was reduced.

New Ichthyostega reconstruction from Ahlberg et al. 2005



Lotysski

- subdukeni zony souse i mélka epikontinentalni more



IX. Tetrapoda - ¢tyfnozci

Plesiomorfie
* choany » plicni vaky - plice
+ sekunddrni autostylie » prestavba srdce a obloukd
* labyrintodontni zuby aorty

Apomorfie

- pdrova chiropterygia, vymizeni nepdrovych ploutvi a paprsku

- monospondyIni obratle, artikulace obratlt, kloubni spojeni lebky s
pateri (krcni obratel)

+ kompaktni kosténé endokranium

- vymizeni skreli, uzavreni Zabernich stérbin, hyomandibulare -
collumela

» vznik lacrimale, slzny kandlek

- tézisté téla v oblasti pdnve a zadnich koncetin, srist krizovych
obratll a pdnve, ztrdta spojeni mezi lebkou a prednimi konéetinami
» plice - trachea, larynx

+ 2 mozkové pleny

+ jazyk se zldznatym polem



IX. Tetrapoda - ¢tyfnozci
Systém

Tetrapoda

Acanthostegidae (1)

Ichthyostegidae (1) { '('fgﬂgfcbe?han“)

Tulerpeton (1) )

ppodbJ}a|

—| —— Amphibia

DPOdDJL2409

— Reptiliomorpha (v¢é. Amniota)

Devon - rané formy (Acanthostega, Ichthyostega, Tulerpeton) -
polydaktylie

Hranice devon-karbon - Romerova mezera - (25 mil. let)

Karbon - pokroéilé formy (Temnospondyli) véetné forem blizkych plazim
(Reptiliomorpha: Anthracosauria) - pentadaktylie



IX. Tetrapoda - ¢tyfnoZci

Acanthostegidae (1)
Ichthyostegidae (1)

labyrintodontni zub

télo obratle:
intercentrum + pdrova pleurocentra

diplospondylni obratle, silné kryci kosti
na lebce, silnd zebra a pletence
koncetin, kozni pancire, labyrintodontni
zuby, nestabilizovany poéet prsti - 4-8,
chybi karpdlni a tarsdlni elementy -
koncetiny jen k posunu po brise

intfercentrum

Kombinace aquatickych a terestrickych znaki

pleurocentra - pozlstatky Zaberniho apardtu
» zachovany kandlky proudového orgdnu
na hlavé
» zbytky Supin, paprsky v ocasni ploutvi,



IX. Tetrapoda - ¢tyfnoZci

Acanthostega Ichthyostega
8 prsti 7 prsti




IX. Tetrapoda: Amphibia - obojZivelnici
Amphibia

» z4pésti a zandrti vytvoreno
* redukce prstl na ruce (4)
* vyvoj pres larvu

Amphlbla

TEMNO SPO_\DYLI -

NN NN NN NN NN NN NN NENNEEEEEEEEEEEEEEEEEE {l. :
. GYMNOPHONA :::

z

3 URODELA :::

%

. LEPOSPO\DYLI
...lm-rmr LISSGmPthIO

0000000000000 000000000C0OCOCO0COC AI\/INlOTA

Frost et al. (2006) - Lissamphibia = monophylum (2)
Benton (2005), Anderson (2008) - Temnospondyli + Lissamphibia = sesterské taxony



A. Temnospondyl Hypothesis

Temnaspondyli
Lissamphibia
Batrachia Lepospondyli Amniola
-E].Immplimu Sallentla Caudata

Yo

L0 gn@d B

Podle: Anderson J.S.: Focal Review: The Origin(s)
of Modern Amphibians. Evol Biol (2008) 35:231-
247



B. Lepospondyl Hypothesis

Temnasponcy Lepospondys
Lesarn
Procera
Caudala Saliantia Lysanphia Amniata

L. ﬂ & en@ 8O0

e

Podle: Anderson J.S.: Focal Review: The Origin(s) of
Modern Amphibians. Evol Biol (2008) 35:231-247



C. Polyphyly Hypothesis

Temnospandyli

Batrachia Lepospondyli Ak

O Gymnophlona

Salientia
A% T _
: ﬁkﬁh}ii&@\ 'é-_'é;lll *.II- 1 lll | -II:.'l.|'II'::II:.‘I'ﬁI ‘;j'-'-f:"_l" e

Podle: Anderson J.S.: Focal Review: The Origin(s) of
Modern Amphibians. Evol Biol (2008) 35:231-247



IX. Tetrapoda: Amphibia - obojzivelnici

Tetrapoda
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Marjanovi¢ D., Laurin M.: Fossils, Molecules, Divergence Times, and the Origin of Lissamphibians.
Syst. Biol. 56(3):369-388, 2007
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IX. Tetrapoda: Amphibia - obojzivelnici

Nectridea (1) - voda o "é’-
Wn
Microsauria (1) - sou$ 8
<
Colosteidae (1) —
Eryopoidea (1) N
——— Dissorophoidea () y -§_
— Albanerpetodontidae (1) . S| 5
=l s
. n n
Gymnophiona 2| o
3| >
5 <
— Caudata 5| =
_ o
— Anura




IX. Tetrapoda: Amphibia - obojZivelnici

Osifikace tél obratlt:
intercentrum a pleurocentra

Rani tetrapodi:
intercentrum + pleurocentra
Lepospondyili:

n= neural arch : .
herozliseno - Temnospondyli
[ spandyl
TemnOS pO ndYI I ic = intercentrurn pondy

intercentrum (ic) =y

Reptiliomorpha (Amniota):
pleurocentra (p)

Intracentrum
get bigger
and
pleurocentra
fuse to il or
are lost

@ ANTERIGR
' lehthyostega
Rhipidistia

INTERCENTEA
- —- Patras
[ 1
OO~

Benton (2005) emaores REPTiliomorpha



IX. Tetrapoda: Amphibia - obojZivelnici

— Nectridea (1) - voda

,,Lepospondyll - — Microsauria (1) - sous
(,,sr'os‘rloobvr'a’r.li 2 ) Colosteidae (1)
* rozpad na nekolik radu Eﬁggpoigﬁa%'l') )
v , evoe /1.0 Issoropnoiaea
vymrelych obojzivelniku Albanerpetodontidae (1)
- od karbonu do permu Gymnophiona
- hadovité télo . . Caudata
- osifikaéni centra obratlt Microsauria Anura

herozliSena
» zuby bez zvrasnéni

Nectridea

Microbrachis (15 cm, karbon, u Nyran)

Diplocaulus (1,3m, perm, Nectridea)

Eoscopus - lebka



http://upload.wikimedia.org/wikipedia/commons/6/61/Nectridea.JPG

IX. Tetrapoda: Amphibia - obojZivelnici

Temnospondyli — Nectridea (T) - voda

- segmentovand pdter [ Microsauria (t) - sous

- télo obratle: dom. intercentrum Colosteidae (1)

» gracilni collumela v kontaktu s E’}g’;’gfggﬁg@a )
bubinkem - prenos zvuku vzduchem Albanerpetodontidae (1)

Gymnophiona

od raného karbonu, permskd radiace

» Mastodonsaurus - spodni trias (6m) i“”da*a
[ nura
Colosteidae (T)
Colosteus

Eryopoidea (1)
karbon-perm, specializovanéjsi,
Zivot jako dnesni krokodylové

g

Eryops



http://en.wikipedia.org/wiki/File:Greererpeton_DB2.jpg

IX. Tetrapoda: Amphibia - obojZivelnici

i ) — Nectridea (T) - voda
Dlssor'ophmdea - dvouhroté zuby, — Microsauria (1) - sous

korunka oddélena od baze zubu stopkou, Colosteidae (1)

od karbonu do triasu Erycpoidean) &)

Albanerpetodontidae (1)
Gymnophiona

Caudata
Anura

Zygosaurus

Albanerpodontidae (1) - Allocaudata (1)
- od stredni jury do pliocenu, S Am a Evropa (kmenovy taxon
Lissamphibia)

Albanerpeton


http://upload.wikimedia.org/wikipedia/commons/2/22/Zygosaurus14DB.jpg

IX. Tetrapoda: Lissamphibia - obojzivelnici
: - .. L c hiona - ZervoRt
LlSSClmphlbIC( _ ObOJZIVZIHICI ‘r_ ymnophiona - ervori

Caudata - ocasati

- nahé slizké télo, tenka slabé rohovatéjici klize — Anura - 2dby

- ztrdta akvatickych znakl pri metamorfdze larvy: redukce ploutevniho
lemu, rozvoj parovych koncetin, larva - herbivorni, adult - carnivorni -
prestavba Ust

- 3 typy dychacich orgdni: vnéjsi a vnitfni Zdbry, plice, integument
- sladkovodni ptvod, chybi morské formy
» ektotermni, letargie: estivace, hibernace

* max.: Andrias davidianus (1,8 m, 10 kg), Conraua go//arh (40 cm, 7 kg), Cervor
Caecilia thompsoni (1,52 m) N

Eleutherodactylus iberia

- 1996, 10 mm
(Leptodactyl ldae)

* min.:
Psyllophryne didactyla
ropusenka dvouprstd
- 9,8 mm
(Brachycephalidae)

Sminthilus limbatus
bezblanka nejmensi
11,5 mm (Leptodactylidae)




IX. Tetrapoda: Lissamphibia - obojZivelnici

MOPfOloqie (Lissamphibia) Redukce dermatocrania (vlevo shora,
+ Cetné mnohobunééné slizové (i jedové) zlazy vpravo zdola)
- kozni dychani A

» osifikovand kostra, obratle amphicélni, opistocélni /‘%— -

i procélni obratle, 1. kréni obratel - atlas, axis / R
neni vytvoren, zebra zkrdcend - jen u ocasatych, [_ ik
sternum u zab

» bikondylni lebka, redukce dermatocrania (17
pdrd u ryb - 7 u obojZivelniki), primdrni patro
- bdze neurocrania, sek. autostylie, collumelq,
bez skreli

Podle: Andersson J.S.: Focal Review: The
Origin(s) of Modern Amphibians. Evol Biol
(2008) 35:231-247



IX. Tetrapoda: Lissamphibia - obojZivelnici

» lopatkové pdsmo: kryci - clavicula u Zab, ndhradni - scapula, procoracoid +
chrupavky, spojeni se sternem, bez spojeni s lebkou, na predni koncetiné 4 prsty
- pdnevni pdsmo: tenké kistky - ilium, ischium (kost), pubis (chrupavka) - pdnev
spojena s pdateri, na zadni koncetiné 5 prsti; u zab sristy - os antebrachii, os
cruris, urostyl

» svalstvo: myomery zretelné u ocasatych, velké svaly - zddovy a brisni, svalstvo

koncetin
* mozek: hemisféry koncového mozku s palliem, koordinaéni Ustredi - tectum

stredniho mozku, maly mozecek

» smysly: chemoreceptory - chut’ v dstech, hltanu, na papildch jazyka - pohdrky:
ich - nosni chodby (nares - choany), vomeronasdlni (Jacobsontv) organ;
proudovy orgadn jen u larev, ucho - velky sacculus, v lagené papilla basiliaris +
papilla amphibiorum, u Zab tympanum s columellou, u ocasatych operculum -
chvéni z lopatky ha ovdlné okénko, u ¢ervort chybi stredni ucho; oko - barevné
vidéni, posun ¢ocky od sithice (m. protractor lentis), 3 vicka (mzurka), u zab
parietdlni oko

* TS: svalnaty pohyblivy jazyk, zuby homodontni, polyfiodontni, zuby ¢asto i na
patre, larvy rohovité odontoidy, polykani zatahovdnim oénich bulev (mm.
retractor et levator bulbi), kloaka, velkd jatra se zlu¢nikem

- DS: larva - vnéjsi kozni zdbry, 3 pdry vnitfnich Zaber jen u pulct Zab, u
dospélych tenkosténné plice, pumpovdni vzduchu spodinou Ust, u Zab -
rezonanchi méchyrky samct, kozni dychdni, dychdni sliznici dstni dutiny



IX. Tetrapoda: Lissamphibia - obojzivelnici

* CS: larva - rybiho typu, ale jiz 2 siné; dospélec - plicni obéh, krkavice - oblouky
aorty (1-2 pdry) - plicnékozni tepny (a. pulmocutanae), nékdy ductus caroticus,
ductus arteriosus; Zily - kardindlni Zily, Cuvierovy chodby; nepdrova zadni a
pdrové predni duté Zily, plicni a kozni Zily Gsti do Cuvierovych chodeb a ty do L
sing, duté Zily do P siné

» VS: larva - holonefros (Cervori), ostatni pronefros a opistonefros, dospélci jen
opistonefros bez metamerie, primdrni mo¢ovody

* PS: gonddy vedle ledvin, varlata + Wolfova chodba (vpredu jako chdmovod,
vzadu chdmomocovod, vajecniky + Miillerova chodba, bobtnajici obal vajicek,
Zlutd nebo oranzova tukova télesa, metamorfdza larvy rizena tyroxinem, u
ocasatych Casto neotenie (pedomorfdza)

* Ekol: teplota, vysoka vlhkost, chemie substratu; Zivocisna potrava, bylozravi jen
pulci, epigamni projevy, spermatofory u ocasatych, amplexus u Zab, kopulace u
cervory



IX. Tetrapoda: Lissamphibia - obojzivelnici

Lissamphibia - obojzivelnici

Gymnophiona - Cervori

—— Sirenoidea

— Caudata - ocasati— — Cryptobranchioidea

L Salamandroidea

Batrachia

Ascaphus

— Anura - zdb .
ra - zdby — Palaeobatrachia

— Neobatrachia

az 6 672 recentnich druht



Anura (frogs and toads) (5891)

Allophrynidae (1)
Alytidae (5)
Arthroleptidae (141)

Ascaphidae (2)
Bombinatoridae (10)

Brachycephalidae (44)
Brevicipitidae (27)
Bufonidae (544)
Calyptocephalellidae (4)
Centrolenidae (151)
Ceratophryidae (88)
Ceuthomantidae (3)
Craugastoridae (114)
Cycloramphidae (104)
Dendrobatidae (274)
Discoglossidae (7)
Eleutherodactylidae (202)
Heleophrynidae (6)
Hemiphractidae (94)
Hemisotidae (9)
Hylidae (889)
Hylodidae (42)
Hyperoliidae (213)
Leiopelmatidae (4)
Leiuperidae (79)
Leptodactylidae (100)
Megophryidae (148)

Microhylidae (469)
Myobatrachidae (128)

Nasikabatrachidae (1)
Pelobatidae (4)
Pelodytidae (3)
Pipidae (32)

Ranidae (1377)
Rhinophrynidae (1)
Scaphiopodidae (7)
Sooglossidae (4)
Strabomantidae (560)

Caudata (salamanders) (585)
Ambystomatidae (32)
Amphiumidae (3)
Cryptobranchidae (3)
Dicamptodontidae (4)
Hynobiidae (53)
Plethodontidae (394)
Proteidae (6)
Rhyacotritonidae (4)
Salamandridae (82)
Sirenidae (4)

Gymnophiona (caecilians) (186)
Caeciliidae (104)

Ichthyophiidae (46)
Rhinatrematidae (10)
Scolecomorphidae (6)
Typhlonectidae (13)
Uraeotyphlidae (7)



http://amphibiaweb.org/lists/Allophrynidae.shtml
http://amphibiaweb.org/lists/Alytidae.shtml
http://amphibiaweb.org/lists/Arthroleptidae.shtml
http://amphibiaweb.org/lists/Ascaphidae.shtml
http://amphibiaweb.org/lists/Bombinatoridae.shtml
http://amphibiaweb.org/lists/Brachycephalidae.shtml
http://amphibiaweb.org/lists/Brevicipitidae.shtml
http://amphibiaweb.org/lists/Bufonidae.shtml
http://amphibiaweb.org/lists/Calyptocephalellidae.shtml
http://amphibiaweb.org/lists/Centrolenidae.shtml
http://amphibiaweb.org/lists/Ceratophryidae.shtml
http://amphibiaweb.org/lists/Ceuthomantidae.shtml
http://amphibiaweb.org/lists/Craugastoridae.shtml
http://amphibiaweb.org/lists/Cycloramphidae.shtml
http://amphibiaweb.org/lists/Dendrobatidae.shtml
http://amphibiaweb.org/lists/Discoglossidae.shtml
http://amphibiaweb.org/lists/Eleutherodactylidae.shtml
http://amphibiaweb.org/lists/Heleophrynidae.shtml
http://amphibiaweb.org/lists/Hemiphractidae.shtml
http://amphibiaweb.org/lists/Hemisotidae.shtml
http://amphibiaweb.org/lists/Hylidae.shtml
http://amphibiaweb.org/lists/Hylodidae.shtml
http://amphibiaweb.org/lists/Hyperoliidae.shtml
http://amphibiaweb.org/lists/Leiopelmatidae.shtml
http://amphibiaweb.org/lists/Leiuperidae.shtml
http://amphibiaweb.org/lists/Leptodactylidae.shtml
http://amphibiaweb.org/lists/Megophryidae.shtml
http://amphibiaweb.org/lists/Microhylidae.shtml
http://amphibiaweb.org/lists/Myobatrachidae.shtml
http://amphibiaweb.org/lists/Nasikabatrachidae.shtml
http://amphibiaweb.org/lists/Pelobatidae.shtml
http://amphibiaweb.org/lists/Pelodytidae.shtml
http://amphibiaweb.org/lists/Pipidae.shtml
http://amphibiaweb.org/lists/Ranidae.shtml
http://amphibiaweb.org/lists/Rhinophrynidae.shtml
http://amphibiaweb.org/lists/Scaphiopodidae.shtml
http://amphibiaweb.org/lists/Sooglossidae.shtml
http://amphibiaweb.org/lists/Strabomantidae.shtml
http://amphibiaweb.org/lists/Ambystomatidae.shtml
http://amphibiaweb.org/lists/Amphiumidae.shtml
http://amphibiaweb.org/lists/Cryptobranchidae.shtml
http://amphibiaweb.org/lists/Dicamptodontidae.shtml
http://amphibiaweb.org/lists/Hynobiidae.shtml
http://amphibiaweb.org/lists/Plethodontidae.shtml
http://amphibiaweb.org/lists/Proteidae.shtml
http://amphibiaweb.org/lists/Rhyacotritonidae.shtml
http://amphibiaweb.org/lists/Salamandridae.shtml
http://amphibiaweb.org/lists/Sirenidae.shtml
http://amphibiaweb.org/lists/Caeciliidae.shtml
http://amphibiaweb.org/lists/Ichthyophiidae.shtml
http://amphibiaweb.org/lists/Rhinatrematidae.shtml
http://amphibiaweb.org/lists/Scolecomorphidae.shtml
http://amphibiaweb.org/lists/Typhlonectidae.shtml
http://amphibiaweb.org/lists/Uraeotyphlidae.shtml

IX. Tetrapoda: Llssamphubm obojZivelnici

: Gymnophiona - ¢ervori
‘ — Caudata - ocasati

— Anura - zdby

Gymnophiona - Cervori

J a str. Amerika, tropicka Afrika,
Indie, od spodni jury

6 Celedi, 34 rod, 186 druhl

Bez konce’rm cervovu’ry ’rr'up zevné kr'ouzkovany osifikovand kompaktni lebka,
Zivot ve vodé nebo pldé - redukované oci, silnd dolni Celist (silny stisk), v kizZi
Casto osifikované supinky, vnitrni oplozeni, kopulace - v kloace phallodaeum,
oviparie i viviparie, mladi jedinci ozubeni - vyhrabdvani se, k ukousavani délozni
sliznice matky



IX. Tetrapoda: Lissamphibia - obojZivelnici




IX. Tetrapoda: Lissamphibia - obojZivelnici

Batrachia = Caudata + Anura: systém tympanum-
columella + operculum (lopatkové svaly) - ovalné
okénko, redukce krycich kosti lebky

Gymnophiona - ¢ervori

— Caudata - ocasati

— Anura - zdby

CAUDATA - OCASATT (severni polokoule), 8-10 Celedi, 585 druh

dlouhé télo s ocasem, pedomorféza (neotenie)
Sirenoidea

_ Salamandroidea
Sirenoidea = Sirenidae - surynoviti

— Cryptobranchioidea

Cryptobranchioidea = Cryptobranchidae - velemlokoviti

Hynobiidae - pamlokoviti

Salamandroidea = Amphiumidae - dhorikoviti

Plethodontidae - mlo¢ikoviti

Salamandridae - mlokoviti
Ambystomatidae - axolotloviti

Proteidae - macardatoviti

Frost, D. R. et al., 2006. The Amphibian Tree of Life. Bulletin of the American Museum of Natural

History:370.



IX. Tetrapoda: Lissamphibia - obojZivelnici

Sirenidae (2;3) - surynoviti
jv.USA, az Im

larva

zabrami, hadovité télo, plochy ocas s
lemem, jen predni koncetiny, bez vicek,
bez Celistnich zubl, vpredu rohovité
listy (zobdk), patrové zuby v poli¢kdch,
mezikomorovd prepdzka v srdci, asi
vneéjsi oplozeni, v bahnitych vodach
chudych na O,




IX. Tetrapoda: Lissamphibia - obojZivelnici

Sirenidae - surynoviti




IX. Tetrapoda: Lissamphibia - obojZivelnici

Cryptobranchidae (2;2) - velemlokoviti

Jap, Cina, sv. S-Ameriky, az 1,8 m,
trvale vodni, larvy ztraceji zdbra,
dychdni Ustni sliznici a kuzi, bez viéek,
vnéjsi oplozeni, zprohyband kize a
boéni kozni lem

@ John White



IX. Tetrapoda: Lissamphibia - obojZivelnici

Hynobiidae (5;31) - pamlokoviti (Asie)

do 15 cm, 5-prsté zadni nohy, funkéni plice
patrové zuby v poli¢kdch nebo pri¢nych raddch

pamlok - Batrachuperus pamlok - Hynobius

e

€ 1998 Max Sparreboom



IX. Tetrapoda: Lissamphibia - obojZivelnici

Amphiumidae (1;3) - dhorikoviti
jv. S-Ameriky, az 1 m, trvale
pedomorfni, ale v dospélosti bez
vnéjsich Zzaber a s plicemi, ale i 1
par zabernich $térbin, bez jazyka,
vicek, 2 pary drobnych koncetin s
1-3 prsty, zuby na Celistech,
patrové zuby rovnobézné s
Celistnimi, nepravé vnitrni oplozeni

dhorik - Amphiuma



IX. Tetrapoda: Lissamphibia - obojZivelnici

Plethodontidae (20;280) - mlocikoviti mlocuk (/—/yd/"omaﬂfes italicus)
Amerika, Evropa, kozni dychani, bez plic, Oy 5

patrové zuby v pri¢nych radach nebo v
liniich protaZenych dozadu, larvy se 3-4
pary z.5., nasolabidlni ryha - hledani
po’rr'avy par’rner'a 3-30 cm

mloCik (Bolitoglossa
biseriata)




IX. Tetrapoda: Lissamphibia - obojZivelnici

Salamandridae (14;55) - mlokoviti

Holarktis, ozubené Celisti, opistocoelni
obratle, plice, ovo-, ovoviviparni, rady
patrovych zubl protaZeny dozadu,
aposematické zbarveni, svatebni zbarveni
samcl



IX. Tetrapoda: Lissamphibia - obojZivelnici

Salamandridae - mlokoviti zebrovmk (P/euma’e/es)




IX. Tetrapoda: Lissamphibia - obojZivelnici

Salamandridae - mlokoviti ﬁiéw T,
. o {-\\H.g__"?*z..
Triturus superspecies e
W S
o GRSEEEUS - Eynigtionary Tree showing the relationship of | | 0 : *
a R the genus Triturus, with hypothetical | Y. Salamandridae
’E—‘ ﬂ placement of T. pygmasus
= % diragieas P h > Triturus
B a7
'E Farmoratys .
B pygmagus: J
— — Ommatotriton
P — Ichtyosaura
\ (Mesotriton)
boscai
B italicus
EZ  halveticus : > Lissotriton
% widgaris
E motandon




IX. Tetrapoda: Lissamphibia - oboﬁlvelmcu

Ambystomatidae (4; 60) axolotloviti
S-Amerika, Mexiko, az 35 cm, robustni,
pozemni, samice se rozmnozuji i gynogenezi,
patrové zuby v pric¢nych raddch, larvy se
sirokou hlavou a 3 pdry vnéjsich zaber,
castd pedomorfdza
Ambystoma mexicana %
- axolot] Lake Xochimilco [N

axolotl - Ambystoma




IX. Tetrapoda: Lissamphibia - obojZivelnici

Proteidae (2;6) - macardtoviti macardt jeskynni -
Sv. S-Ameriky, Slovinsko, do 50 cm,
trvale pedomorfni, s vnéjsimi zabra-
mi, chybi maxila, drobné koncetiny,
zabronosi: 4+4 prsty, pigmentovani,
s o€ima, Cervené zdbry; macardt:

bez oci, vicek a pigmentu, 3+2

prsty, troglobiont s nepravym

vhitrnim opl., i pigmentace a oci
- P. anguinus parkelj (1994)- JV
Slovinsko (Jelsevnik)

Proteus anguinus

Zabronos - Necturus

Stet, B. and Arn‘rzen T.W. (1994) A
black non- ‘rr'oglomorphlc amphibian from
) the karst of Slovenia: Proteus anguinus
parke(/n ssp. (Urodela: Proteidae).

. Bijdragen tot de Dierkunde, 64(1), 33-53.




IX. Tetrapoda: Lissamphibia - obojZivelnici

ANURA - ZABY Gymnophiona - ¢ervori
od triasu, 9 volnych obratl + urostyl, prodlouzena ‘

pdnev, ztrdta ocasu, dlouhé nohy, skdkani, Caudata - ocasati

vokalizace, nad 5891 rec. druht, 22-38 celedu
Ascaphidae - ocasatkoviti (2)

Anura - zdby

— Palaeobatrachia

Palaeobatrachia: — Neobatrachia

Leiopelmatidae - leiopelmoviti (4) Pelobatidae - blatnicoviti (159)
Pipidae - pipoviti (35) Pelodytidae - blatnickoviti (2)
Discoglossidae - kurikoviti (22)

Neobatrachia: . . -
Bufonidae - ropuchoviti (544) Rhinophrynidae - bachratkoviti (1)

Hylidae - rosnickoviti (889) Phrynomeridae - (6) ,
Leptodactylidae - hvizdalkoviti (900)  Microhylidae - parosnickoviti (469)
Dendrobatidae - pralesni¢koviti (274) Pseudidae - Zabicoviti (5)

Ranidae - skokanoviti (1377) Rhinodermatidae - nosatkoviti (2)
(i Rhacophoridae - Iétavkoviti -220) Centrolenidae - rosnénkoviti (55)




IX. Tetrapoda: Lissamphibia - obojZivelnici

Ascaphidae (1;2) - ocasatkoviti

Ascaphus truer

zap. S-Ameriky, sestersky taxon k
ostatnim Zdbam, ocas bez kostry,
ke kopulaci, krdtka Zebra,
amficélni obratle




IX. Tetrapoda: Lissamphibia - obojZivelnici
Leiopelmatidae (1;4) - leiopelmoviti, starobyla celed’, Novy Zéland

Pipidae (5:35) - pipoviti (Afrika, J-Amerika)
bez jazyka, opistocélni obratle, zuby na horni
Celisti nebo chybi, rudimentdrni Zebra

Pipa

™ Xenopus
\~ Hymenochirus

L

3 vnitfni ps‘ry na zadnich nohdch s rohovitymi drdpky



IX. Tetrapoda: Lissamphibia - obojZivelnici
Discoglossidae (4;22) - kurikoviti (Eurasie)

tercovity prirostly jazyk, opistocélni obr., rud.
volna Zebra, (i Bombinatoridae 10+Alytidae 7)

it@ Alytes
S~

: A
- . i~
" £ i
: %&F“ o5
: e i R o
' = > '-.,II -..'.'. fr-:-'. B P “
" i * m_ v ]

(
L
-

| W ooon e ol
RO S e
|. . . s : :. - .._' q.’:' = ‘ I.‘-*\‘.

s " . ’ Jl\ﬁ

Bombina



IX. Tetrapoda: Lissamphibia - obojZivelnici

Pelobatidae (14;159) - blatnicoviti
Procélni a amficélni obr., zuby jen v
horni Celisti, vychlipitelny jazyk
Pelobates (1.4)

Megophrys nasuta - pablatnice
Megophryidae (11; 148)

J Asie

i

Scaphiopodidae (2;7)
Scaphiopus - blatnice

USA, vyvoj - 14 dnt

Pelodytidae (1;3) - blatni¢ koviti
Evropa, Kavkaz




IX. Tetrapoda: Lissamphibia - obojZivelnici

Bufonidae (19;380) - ropuchoviti (Evropa, Afrika, Asie, str. a J-Am, Burfo)
Anaxyrus americanus (Bufo) Epidalea calamita

-

¥ = 9‘@ Marfin Sandéra.

b A
s -

Pseudepidalea viridis

2 g .
v K s
»
~ 1.

Zavaliti, parotidy, procoelni obr., L 0 S i G
bezzubad Usta, vychlipitelny jazyk, Bidderlv orgdn samci - larvdlni tkan vaj




IX. Tetrapoda: Lissamphibia - obojZivelnici

Bufonidae - Atelopidae (2;31) - str. a J-Amerika

Atelopus




IX. Tetrapoda: Lissamphibia - obojZivelnici

Hylidae (891) - rosnickoviti  Na konci prsti kruhové prisavky
Agalychnis - listovnice (arborikolni), $tihlé, pestre zbarvené,
e procélni obr., zuby na horni Celisti a patre

Phyllomedusa - listovnice

-
-

(l\/\;.rohyl i da)




IX. Tetrapoda: Lissamphibia - obojZivelnici

Hyla - rosnicka




IX. Tetrapoda: Lissamphibia - obojzivelnici

Hylidae (Pelodryadidae) - Austrdlie  :Leptodactylidae (900) -
Cyclorana - hrabalka hVIzdalkovm str. a J-Amerika

theobafrachus silus - hvizdalka Zzaludkova

Ceratophrys
ornata

o ct:égwrld"



IX. Tetrapoda: Lissamphibia - obojZivelnici
Leptodactylidae (900) - hvizdalkoviti - stf. a J-Amerika

bezblanky (E/eutherodactylus), vodnice ( Te/matobius)
E/eufherodyc fy/us myersi

S :
e L e
’ o LB -~ aa o
‘1\
ar,

Eleutherodyctylus petersorum
- e Pseudophryne

corroboree




IX. Tetrapoda: Lissamphibia - obojZivelnici
Dendr'oba’rldae (3; 175) pr'alesnlc koviti - dendrobatoviti (str. a J-Am)
Dendrobates (Oophaga) lehmanni

myrmekovorni; ,.krmnd" vaji¢ka pulctim, Sipovy jed




IX. Tetrapoda: Lissamphibia - obojZivelnici

Ranidae (44;650) - skokanoviti (Afrika, Asie, Aus, Rana - vdude)
Rana temporaria Rana dalmatina

Ay

N : : |
- Conraua goliath %
vr' {.-:,' -.l':';: _ . +h ; ] A

= i o SN

Lithobates p/p/hs P_e/oph/ax kl. esculenta

. -o"é

%

i -

Dlouhé nohy, ozubend horni ¢elist a
patro, vymrstitelny jazyk, procélni
obratle, posledni ale amficélni




IX. Tetrapoda: Lissamphibia - obojZivelnici
Rhacophoridae (18;220) - létavkoviti (Afrika, Asie, Madagaskar)

' Polypedates leucomystax
Rhacophorus Mantidactylus pulcher YP Y.

. ) _— o -‘._
.\ _’--J ~
\:\'\ C‘\

pénovd hnizda na listech
prodlouzené prsty s blanami nad vodou




IX. Tetrapoda: Lissamphibia - obojZivelnici

Centrolenidae (4;55) - rosnénkoviti  Rhinodermatidae (1;2) - nosatkoviti
J-Amerika J-Amerika

Centrolene

Vyvoj pulct v rezonané nim
méchyrku na hrdle samce

(M)

Rhinoderma darwini - nosatka vaénata
> oy

Centrolene ilex




IX. Tetrapoda: Lissamphibia - obojZivelnici

a J-Amerika, Asie, Novad Guinea), otylky

Pseudidae (2;12) - Zabicoviti (J. Amerika) do Hylidae



http://calphotos.berkeley.edu/cgi/img_query?query_src=aw_lists_genera_&enlarge=1111+1111+1111+5895
http://calphotos.berkeley.edu/cgi/img_query?query_src=aw_lists_genera_&enlarge=1111+1111+1111+3799

Class: Amphibia (6638 sp.)
Order: Anura (5858 sp.)

Family: Allophrynidae (1 sp.)

Family: Alytidae (12 sp.)

Family: Aromobatidae (100 sp.)

Subfamily: Allobatinae (47 sp.)
Subfamily: Anomaloglossinae (24 sp.)
Subfamily: Aromobatinae (28 sp.)

Family: Arthroleptidae (139 sp.)
Subfamily: Arthroleptinae (88 sp.)
Subfamily: Leptopelinae (51 sp.)

Family: Bombinatoridae (8 sp.)

Family: Brachycephalidae (44 sp.)

Family: Brevicipitidae (26 sp.)

Family: Bufonidae (550 sp.)

Family: Calyptocephalellidae (4 sp.)

Family: Centrolenidae (145 sp.)

Subfamily: Centroleninae (115 sp.)
Subfamily: Hyalinobatrachinae (29 sp.)

Family: Ceratobatrachidae (84 sp.)

Family: Ceratophryidae (86 sp.)
Subfamily: Batrachylinae (14 sp.)
Subfamily: Ceratophryinae (12 sp.)
Subfamily: Telmatobiinae (60 sp.)

Family: Ceuthomantidae (3 sp.)

Family: Craugastoridae (114 sp.)

Family: Cycloramphidae (101 sp.)
Subfamily: Alsodinae (67 sp.)
Subfamily: Cycloramphinae (33 sp.)

Family: Dendrobatidae (174 sp.)
Subfamily: Colostethinae (59 sp.)
Subfamily: Dendrobatinae (56 sp.)
Subfamily: Hyloxalinae (57 sp.)

Family: Dicroglossidae (170 sp.)

Subfamily: Dicroglossinae (148 sp.)
Subfamily: Occidozyginae (22 sp.)

Family: Eleutherodactylidae (201 sp.)
Subfamily: Eleutherodactylinae (194 sp.)
Subfamily: Phyzelaphryninae (7 sp.)

Family: Heleophrynidae (7 sp.)

Family: Hemiphractidae (93 sp.)

Family: Hemisotidae (9 sp.)

Family: Hylidae (891 sp.)

Subfamily: Hylinae (636 sp.)
Subfamily: Pelodryadinae (196 sp.)
Subfamily: Phyllomedusinae (59 sp.)

Family: Hylodidae (42 sp.)

Family: Hyperoliidae (208 sp.)

Family: Leiopelmatidae (6 sp.)

Family: Leiuperidae (79 sp.)

Family: Leptodactylidae (99 sp.)

Family: Limnodynastidae (44 sp.)

Family: Mantellidae (186 sp.)

Subfamily: Boophinae (70 sp.)
Subfamily: Laliostominae (4 sp.)
Subfamily: Mantellinae (112 sp.)
Family: Megophryidae (149 sp.)
Family: Micrixalidae (11 sp.)



http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=1
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=71
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=329
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=337
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=426
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=430
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=599
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=683
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=782
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=793
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=1089
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=1294
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=1387
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=1560
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=1659
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=4265
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=4303
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=4310
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=4747
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=4863
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=5136
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=5158
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=5242
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=5323
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=5483
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=5496
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=6229
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=6254
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=6564
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=6691
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=6712
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=6964
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=7232
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=7449
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=7457
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=8465
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=8606
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=8612
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=9493
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=9503
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=9528
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=9835
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=9883
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=9933
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=12894
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=13680
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=13913
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=14036
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=15140
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=15172
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=15530
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=15885
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=16090
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=16098
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=16363
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=16391
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=16933
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=17576

Family: Microhylidae (466 sp.) Family: Ranidae (342 sp.)

Subfamily: Asterophryinae (243 sp.) Family: Ranixalidae (10 sp.)

Subfamily: Cophylinae (50 sp.) Family: Rhacophoridae (319 sp.)
Subfamily: Dyscophinae (3 sp.) Subfamily: Buergeriinae (4 sp.)
Subfamily: Gastrophryninae (45 sp.) Subfamily: Rhacophorinae (315 sp.)
Subfamily: Hoplophryninae (3 sp.) Family: Rhinophrynidae (1 sp.)

Subfamily: Kalophryninae (15 sp.) Family: Scaphiopodidae (7 sp.)
Subfamily: Melanobatrachinae (1 sp.) Family: Sooglossidae (4 sp.)

Subfamily: Microhylinae (69 sp.) Family: Strabomantidae (562 sp.)
Subfamily: Otophryninae (3 sp.) Subfamily: Holoadeninae (45 sp.)
Subfamily: Phrynomerinae (5 sp.) Subfamily: Strabomantinae (517 sp.)

Subfamily: Scaphiophryninae (10 sp.)
Family: Myobatrachidae (85 sp.)
Family: Nasikabatrachidae (1 sp.)
Family: Nyctibatrachidae (17 sp.)
Family: Pelobatidae (4 sp.)
Family: Pelodytidae (3 sp.)
Family: Petropedetidae (18 sp.)
Family: Phrynobatrachidae (80 sp.)
Family: Pipidae (32 sp.)
Family: Ptychadenidae (53 sp.)
Family: Pyxicephalidae (68 sp.)
Subfamily: Cacosterninae (63 sp.)
Subfamily: Pyxicephalinae (5 sp.)



http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=17613
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=17696
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=18264
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=18396
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=18423
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=18634
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=18643
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=18692
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=18696
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=19007
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=19015
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=19050
http://research.amnh.org/vz/herpetology/amphibia/?action=references&id=19093
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