Fylogeneze a diverzita obratlovcu
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Vystup obratlovcu na sous
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Dychani vzdusného kysliku: plice, plicni
obéh (! zaberni tepny)

Télesna konstrukce: axialni skelet:
redukce chordy, pina téla obratlu,
pohybliva hlava (axis), hrudni koS,
autonomni pletence

Pohyb: ploutve — chiropterygium

Povrch téla: Supiny keratinizace

VyluCovani: amoniak " mocCovina " kys.
mocova

Smyslova informace: sluch, €ich
Reprodukce: vodni larva vs. dospélec,

zavislost na vodé (vnitfni oplozeni,
zarodecCné obaly)
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’ Rhi P idistia* Osteolepiformes

60 rodd, nejednotna skupina — polyfylie, jen fosilni, az 4 m Eustenopteron

Panderichthyida

Velké kosmoidni Supiny Panderychthys, Tiktaalik

uniserialni lalokovita archipterygia se

Tetrapoda
svalovinou, heterocerkni ocas

kuzelovité labyrintodontni zuby, zahyby

osifikace tél obratlli, centra: vpfedu neparoveé

intercentrum, vzadu parova pleurocentra Eustenopteron
vznik choan odlisny nez u bahnikl (2 pary nares a y Actinistia ipnoi

) ,y , ( pv ,ry _ Sarcopterygii Dipnomorpha-_ Dipno
1 par choan), 2. par nares v blizkosti o€i - vznik Choanata _I_E},,Rhipidisﬁa--
slznych kanalku (?) Tetrapoda
dermalni skelet neni redukovan jako u bahnikd, Dipnoi
nepohyblivy intrakranialni kloub, choany Usti mezi Choanata } .Rhipidistia”

vomerem, palatiny a maxilarii
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» predkové: Tetrapodomorpha

» Eusthenopteron (385 Myr, Kanada),

« Panderichthys, (380 Myr, LotySsko), Elpistostege (380 Myr, Kanada) — svrchni devon

 Tiktaalik (375 Myr, S Kanada, 2006),

 Sauripterus (370 Myr, Pennsylvania, 1998, paprsky - 8 prstu), Elginerpeton (368 Myr,
Skotsko),

* Obruchevichthys (368 Myr, Litva, Rusko — jen ¢ast mandibuly), Metaxygnathus (365
Myr, J Aus)

* nejstarsi Tetrapoda:

» Densignathus (365 Myr, jen Celist, USA),

* Hynerpeton (360-365 Myr, USA, predace)

« Acanthostega (8+7, 360 Myr, Gronsko, 1987)
 Ichthyostega (7, 363 Myr, Gronsko)
 Tulerpeton (6, Tula, Rusko)
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Eusthenopteron (svrchni devon, 1m) - dravy, Panderichthys (pozdni devon)

Osteolepis (str. dev
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TéUapoda

Sarcoptérygiens ichthyens ~ * R~
Tulerpeton
.@ Ichthyostega
Acanthostega ,

Tiktaalik
Pand hth

S . D
Eusthenopteron : .,,-.\ \ a5

Tétrapodomorphes

- Stylopode —[* [[] Humérus
gﬂ Zeugopode fadics
B Uina (cubitus)
Autopode —{ [Jili} Eléments distaux

Le squelette de la nageoire pectorale d’€usthenopte- ichthyens sont homologues de ceux des pattes des tétra-
ron, de Panderichthys, de Tiktaalik, et le membre antérieur  podes, sauf les |épidotriches, qui ne correspondent pas a des
des tétrapodes Acanthostega, Ichthyostega et Tulerpeton.  doigts modifiés (voir chapitre 2).

Tous les os de la nageoire pectorale des sarcoptérygiens
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Tt € The Mis o 10l Lomumetr Fa P omatad (@netd W i sariOuies = Supley

malé ocnice . g
umisténé dorzaing  krk  Pletenec lopatkovy Zebra plocha
a blizko sebe oddeéleny od krku a prekryvajici se

silné prodlouzeny
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head free reduced expanded
tomove hyomandibula  snout

Waterloo Farm tetrapod cleithra High latitude Devonian tetrapod
\ . 4 remains from South Africa:
evolution of the shoulder girdle

9. Tetrapoda

Acanthostega emancipace a specializace pletencu

gunnari

To amphibians, reptiles,

Umzantsia birds and mammals

Tutusius

Tutusius

Umzantsia

" Tiktaalik

r o S e a e Tiktaalik
Eusthenopter / - Te t ra pO d s

| eg. Acanthostega

Elpistostegids
head fused eg. Tiktaalik
to shoulder E—

%._._;

| Key to shoulder bones |

. cleithrum

extent of dermal ornament
on cleithrum

clavicle
Eusthenopteron _
7 4 ¥ . scapulocoracoid
- ; foordi trom:
/ A. (2012). Gaining ground: the origin and evolution of tetrapods. Indiana University Press. osterior buttress on

A ” +, E. B., Shubin, N. H., & Jenkins Jr, F. A. (2006). A Devonian tetrapod-like fish and the evolution of the tetrapod body plan. Nature, 440(7085), 757. * P!

D N. & Ahlberg, P. E. (2018) A tetrapod fauna within the Devonian Antarctic circle. Science cleithrum

- ¥80) Basic structure and evolution of vertebrates. Academic press.

llustration by C. Harris
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even larger, expanded,
and attached to backbone

larger, attached to via sacfal nb

backbone via sacral nib

small, unattached

Ray-finned Fish

A few of the animals
in the *fish-amphibian” transition
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., Australie

Gondwana | /

mélka epikontinentalni more

LotySsko

- subdukéni zony B souse

Prestavba autopodia koncetin, pohyblivost hlavy, zména integumentu,
dychani
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 svrchni devon, 380-370 mil. let
dychani, pohyb, vyluCovani (soli, voda), rozmnozovani,
zmény smyslovych organu

 predpoklady:
 zvySovani obsahu kysliku v atmosfére, zvedani pevniny
a ustup more, zvySovani potravni nabidky na sousi (rozvoj vegetace)
» schopnost pohybu po sousi a dychani vzdusneého kysliku, adaptace k méne
stabilnimu prostrfedi, ochrana pred ztratou vody

Actinistia L |
Sarcopteryagii Dipnomorpha- Dipnoi .
Choanata _L_[ } .Rhipidistia
Tetrapoda
Gymnophiona
— Lissamphibia — Caudata
— Batrachia — |
Tetrapoda —  Anura
‘— Amniota
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Jak prechazeli na sous?

 devon — sezénni sucha (hledani vodnich zdroju?)
« kompetice o potravu
* riziko predace - recentni juvenilni ryby a obojzivelnici — mélka voda

obecné nizka predace, ale souCasne nedostatek kysliku
navic chybi opora diky mélké vodé
opakovana evoluce prstovitych ploutvi

Karbon, perm — radikalni ochlazeni klimatu a aridizace
- prodlouzeni larvalniho vyvoje

- stabilizace larvalnich znaku

redukce dermatokrania, vnéjsi zabra...

lezci (Periophthalmidae), lezouni (Anabantidae), kefickovci (Clariidae)

g
.",-
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FAD obratlovcl
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Plesiomorfie
 choany * plicni vaky — plice
« sekundarni autostylie » pfestavba srdce a obloukl aorty

* labyrintodontni zuby

Apomorfie

« parova chiropterygia, vymizeni neparovych ploutvi a paprsku

« monospondylni obratle, artikulace obratlu, kloubni spojeni lebky s patefi
(kréni obratel)

« kompaktni kosténé endokranium

« vymizeni skfeli, uzavieni zabernich stérbin, hyomandibulare — collumela

 vznik lacrimale, slzny kanalek

« tézisté téla v oblasti panve a zadnich koncetin, srust kfizovych obratlt a
panve, ztrata spojeni mezi lebkou a prednimi koncetinami

* plice — trachea, larynx

* 2 mozkove pleny

* jazyk se zlaznatym polem
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Tetrapoda

Acanthostegidae (1)

o Ichthyostegidae (1) Krytolebci”

(,Stegocephali®) -

Tulerpeton () ) s

— = )

o Amphibia =

epode.sal0aN

— Reptiliomorpha (vC. Amniota)

Devon - rané formy (Acanthostega, Ichthyostega, Tulerpeton) - polydaktylie
Hranice devon-karbon - Romerova mezera — (25 mil. let)

Karbon — pokrocilé formy (Temnospondyli) v€etné forem blizkych plaziim
(Reptiliomorpha: Anthracosauria) - pentadaktylie
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Acanthostega

prsty, ale nemél zadné kotniky ani zapésti.

kosti na koncCetinach, které vsak nebyly schopny unést vetsi vahu na sousi.
slabé pfipojena k patefi a nebyla tak schopna unést celou vahu pfi pohybu po
SOuSi.

patef byla podobna spiSe hrbetni struné nez do sebe zapadajicim obratlim,
stavéna pro odolavani mechanickym tlakim pfi plavani, ale pro pohyb po sousi
byla nevyhovuijici.

zebra byla prilis kratka na to, aby chranila vnitrni organy pri pohybu po sousi.

* nejstarsi fosilie — Acanthostegidae a
Ichthyostegidae

scapulaire
ceinture
pelvienne A2S

17
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Acanthostega
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Kombinace
aquatickych a terestrickych znaku

pozustatky zaberniho aparatu
zachovany kanalky postranni Cary (hlava)
zbytky Supin, paprsky v ocasni ploutvi
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zadni konCetiny nepochlzné, Ichthyostega vice terestricky
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télo obratle: diplospondylni obratle, silné kryci kosti na

Intercentrum + parova pleurocentra lebce, silna Zebra a pletence kongetin,
kozni pancire, labyrintodontni zuby,
nestabilizovany pocet prstu - 4-8, chybi
karpalni a tarsalni elementy — koncCetiny
jen k posunu po brise

iIntercentrum

Labyrintodontni zub

pleurocentra
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mohutnéni dermatoskeletu lebky a nasledna redukce redukce Zaberniho kose
s el I e A T T e mizi operkulum
A ®) © oddéleni p‘l‘ednl' konéetiny
prsty
(A) Bridge between skull

and pectoral girdle

Spiracle

Cleithrum
(dermal)

(dermal)
Scapula

) B 3
Figure 2.2 During the fish-tetrapod transition, the skull and
forelimb underwent substantial modification: reduction of
gill chamber, consolidation of skull, separation of pectoral
girdle and forelimb, and the appearance of digits. (A, B)
Eusthenopteron; (C) Acanthostega. Adapted from Jarvik
(1980) and Clack (2002a). Abbreviations as in Figure 2.1.
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rigure £3 IransTormauon OT tne SKulls Trom TISnes 10 land vertebrates, mapped onto a cladgogram with important
apomorphies.

Eusthen- Pander-

= ? Acantho- -
opteron ichthys Tiktaalik Venta- Ichthyo

stega stega stega

ég ‘ W 7 digits

! 8 digits

T
! No opercular bones

|
! No anal and dorsal fins

zmeéna prijmu potravy, endo — exo skelet

”ﬂh)

; Eusthen- Acantho- Sclero- Caudata
Polypterus Latimeria  teron stega cephalus

D tovew
mandibulae

Depressor mandibulae

No palatoquadrate abduction

a Intracranial mobility

L Elevation of skull by epaxial muscles

ﬁ Mandibular depression by sternohyoideus
W Palatoquadrate abduction

T Suction feeding

Figure 5.1 Extant phylogenetic bracket (EPB) inferring important functions in the feeding strike in bony fishes and tetrapods.
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Figure 2.7 The changing tetrapodomorph skeleton as a whole: (A) temnospondy! Eryops, (B) anthracosaur
Proterogyrinus, stem-tetrapods (C) /chthyostega and (D) Acanthostega, and tetrapodomorph fishes (E) Tiktaalik and
(F) Eusthenopteron. Fish-like features are marked in black.
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Figure 2.5 Tetrapod appendages and limbs share many features not found in other vartabrates, exemplified by
(A) Acanth (D) Ichthyostega, (B, E) Sci phalus, and (C, F) Sal dra.

(A) B) ©)

Cleithrum
Humerus

Humerus

Scapula
=
Interclavicle y
dius
Carpus (part. ossified) Radius
Uina sified
Ulna Ulna o ooy

(D) (E) (F)

Lepidotrichia

A. Pectoral fin of T Eusthenopteron B. Pectoral limb of T Acanthostega
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@) Tetrapod—air

~—

(&) Fish—water
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Apomorfie Tetrapoda

« parova chiropterygia, vymizeni neparovych ploutvi a paprsku

« monospondylni obratle, artikulace obratlt, kloubni spojeni lebky s
patefri (krcni obratel)

» kompaktni kostené endokranium

vymizeni skreli, uzavreni zabernich sterbin, hyomandibulare —

collumela

vznik lacrimale, slzny kanalek

tézisté téla v oblasti panve a zadnich koncetin, srust kfizovych obratli

a panve, ztrata spojeni mezi lebkou a prednimi koncetinami

plice — trachea, larynx

« 2 mozkove pleny

* jazyk se zlaznatym polem
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(A) ®)
Jugal and
rbital
Anurans al)sposioml
G
- phw‘:ﬂn: Caudata Anura /
(crown) (crown) (crown)
Some caudates Tﬂ:‘mothpor:dyl
ypothesis
Stapes and Postparietal and
Eom'smooral absont

tympanum

Early larval
anatomy Pedicely
palate structure

Apodans

(F)

Character supporting all theories:
vertebral centra cylindrical

Figure 9.3 Which characters support which lissamphibian hypothesis? Whereas the temnospondyl and diphyly
hypotheses are based on various skeletal features, the lepospondyl hypothesis employs various absence characters
but little else. The cylindrical centra, a feature long emphasized, turned out to be indecisive.

pure 2.24 Lissamphibian characters: (A) Batrachia hypothesis (adapted from Milner 1988); (B) dorsal and (C) ventral
pws of skull of salamat_\oer Dicamptodon; (D) skeleton of Karaurus (adapted from Ivakhnenko 1978); (E) skull of
Dicamptodon in lateral view; (F) pedicellate tooth of Eocaecilia (adapted from Jenkins et al 2007).



FAD obratlovcl 9. Tetrapoda

TEMNOSPONDYLI . .

GYMNOPHONA. : ©

URODELA:; ! Lissamphibia

Amphibia
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Podle: Anderson J.S.: Focal
Review: The Origin(s) of

- - I Modern Amphibians. Evol Biol
Temnospondyli + Lissamphibia = (2008) 35:231-247

sesterské taxony
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Lepospondylni hypoteza

Temnospondyl Lepospondys
Liesamphibia
Procera
Gymnophiona Caudala Sallentia Lysorophia Amniota
- Te '3 ‘ g o . i ra "(f ;f.‘
' “,f[H\ T R AL AN A0 AR Wi 1
|¢ ‘ ?‘.5 { LI ‘1 ! :r'sl r\ \\I‘\ | | i 4 " |
\ i . 1 - ':‘- {!‘-.) | ,‘:" &.~\ ./r:n \ « 5 p. ‘

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

Temnospondyli

Batrachia

Salientia Caudata
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Lepospondyli Amniota

Gymnoghiona
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Amphibia Nectridea () 18
vytvoreno zapeésti i zanarti _ . S
redukce prstl na ruce Microsauria (T) b
larva Colosteidae (1) E_l
Leptospondyli (srostloobratli) Eryopoidea (1) o
hadoviti, nerozvinuta osifikaéni 5
centra obratlu : : S
zuby bez vrasnéni —— Dissorophoidea (f) 5' %
. =
Temnospondyla — Gymnophiona — §
segmentovana pater - g
jasna téla obratll, intercentra — Caudata @ =
1 intercentrum = 1 obratel | % =
collumela v kontaktu s bubinkem 5
zvuk $ifen vzduchem! A =:
Permska radiace — Anura ®

Amphibia = nejen Cervori, mloci, zaby ale i vyhynuli bazalni

Lissamphibia _ AR . o .
tetrapodi (krytolebci) i pfedci obojzivelniku (Temnospondyli)
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Osifikace tél obratlu:
intercentrum a pleurocentra

Rani tetrapodi:
intercentrum + pleurocentra

Lepospondyli: —
nerozliSeno I ——
Temnospondyli: i = itercentrurn
intercentrum (ic) S

Reptiliomorpha (Amniota):
pleurocentra (p)

éANl'LI'{IOH

é ANTERIOR

Rhipidistia

Benton (2005)
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_ Intercentrum

Temnospondyli

PLLURUCENTRA Temnospondy|

-O-&

Prezygapophysis

//

postzygapophysis
X

Intracentrum
get bigger
and
pleurocentra
fuse to il or
are lost

chthyostega

INTERCENTEA

Ty

a°@°z

Reptiliomorpha

Embolomeri
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— Nectridea (1) - voda

JLepospondyli (_,,stcl)s’floobratll ) — Microsauria (1) - Sous

* rozpad na nékolik fadu 7 Colosteidae (1)
vymrelych obojzivelniku Eryopoidea ()

« od karbonu do permu Dissorophoidea (1)

N Albanerpetodontidae (1)

* hadovité telo Gymnophiona

« osifikacni centra obratlu Caudata
nerozliSena Microsauria Anura

» zuby bez zvrasnéni

Nectridea

Microbrachis (15 cm, karbon, u Nyfan)

|

Diplocaulus (1,3m, perm, Nectridea)

Eoscopus — lebka



http://upload.wikimedia.org/wikipedia/commons/6/61/Nectridea.JPG
http://upload.wikimedia.org/wikipedia/commons/6/61/Nectridea.JPG
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Temnospondyli — Nectridea (T) - voda
. segmenTovand pé‘reF' I Microsauria (1) - sou$
- télo obratle: dom. intercentrum Colosteidae (1)
» gracilni collumela v kontaktu s E';ggg:;gﬁgigg )
bubinkem - prenos zvuku vzduchem Albanerpetodontidae (T)
Gymnophiona

od raného karbonu, permskd radiace

+ Mastodonsaurus - spodni trias (6m) Caudata
I Anura
Colosteidae (1)
[ Colosteus

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

Eryops



http://en.wikipedia.org/wiki/File:Greererpeton_DB2.jpg
http://en.wikipedia.org/wiki/File:Greererpeton_DB2.jpg
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_ _ — Nectridea (1) - voda
Dissorophoidea - dvouhroté zuby, korunka [ Microsauria (1) - sous
oddélena od baze zubu stopkou, od karbonu Colosteidae (1)
do triasu Eryopoidea (1)

Dissorophoidea (t)

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

Nahé slizké télo, slabé rohovatéjici kuize

Ztrata aquatickych znakl po metamorféze larvy
Rozvoj parovych koncCetin

larva herbivorni, adult — carnivorni

Sladkovodni puvod, nejsou v mofi —_ Gymnophiona
Ektotermni, hibernace, estivace

— Anura

max. Andrias davidianus (1,8 m; 10 kg)
Conraua goliath (40 cm, 7 kg)
Caecilia thompsoni (1,5 m)

min. Psyllophryne — ropuSenka — 1cm — Caudata
Sminthilus — bezblanka 11 mm
Leptodactylidae — Eleutherodactylus 1 cm
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‘mnohobunééné slizové (i jedové) zlazy — kozni dychani
~osifikovana kostra, obratle amphicoelni, opistocoelni i procoelni obratle,

*krk - 1. kréni obratel -atlas, axis neni vytvoren, zebra zkracena - jen u
ocasatych, sternum u zab

sredukce dermatokrania, sek. autostylie, collumela, bez skreli
*lopatkoveé pasmo: bez spojeni s lebkou

spanevni pasmo: tenké kastky -ilium, ischium (kost), pubis (chrupavka) —
panev spojena s patefri, u zab srusty - os antebrachii (radius, ulna), os
cruris (tibia, fibula), urostyl

smysly: chemoreceptory-chut v ustech, hltanu, na papilach jazyka -poharky;
cich —nosni chodby, vomeronasalni (Jacobsonuv) organ; proudovy organ jen
u larev, ucho -velky sacculus, u zab tympanum s columellou, u ocasatych
operculum-chvéni z lopatky na ovalné okénko, u ¢ervoru chybi stfedni ucho

ve vodé na dalku, na sousSi na blizko

oko —barevné vidéni, posun ¢oCky od sitnice, 3 vicka (mzurka), u zab parietalni
oko — ve vodé na blizko, na sousSi na dalku
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Schulterblatt

9. Tetrapoda
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TS: svalnaty pohyblivy jazyk, zuby homodontni, polyfiodontni, zuby ¢asto i na patre,
larvy rohovité odontoidy, polykani zatahovanim ocnich bulev, kloaka, velka jatra se
ZluCnikem

*DS: larva —vnéjSi kozni Zabry, 3 pary vnitfnich zaber jen u pulct zab, u dospélych
tenkosténné plice, pumpovani vzduchu spodinou ust, u Zzab — rezonanéni méchyrky
samcu, kozni dychani, dychani sliznici ustni dutiny

*CS: larva - rybiho typu, ale jiz 2 siné; dospélec —plicni obéh, plicneé kozni tepny

*\VS: larva — holonefros (Cervofi), ostatni pronefros a opistonefros, dospélci jen
opistonefros bez metamerie, primarni mocovody

*PS: gonady vedle ledvin, varlata + Wolfova chodba (vpfedu jako chamovod, vzadu
chamomocovod, vajeCniky + Mullerova chodba,

bobtnajici obal vajiCek, metamorféza larvy fizena tyroxinem, u ocasatych €asto
neotenie (pedomorfoza)

*Ekol: teplota, vysoka vlhkost, chemie substratu; zivoCisna potrava, bylozravi jen pulci,
epigamni projevy, spermatofory u ocasatych, amplexus u zab, kopulace u ¢ervort
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hlasova

stérbina
ozvucény
mechyrek,,,

M ou Tubo Fustachii. s irowre
eTandes, s Simmaitee, vz Vomerziboe, ¢ Zon-
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Metamorfoza — radikalni pfestavba stfeva,vytvoreni zaludku a diferenciace
epitelu (krypty)

slozity proces regulovany diversifikovanym komplexem tyreoidnich hormon
neotenie = pedomorféza, dospélci si zachovavaji znaky larev

neuplna — probéhla jen ¢asteCné, Proteidae, Cryptobranchidae - nelze uméle vyvolat
metamorfézu

uplna — dokonCena, larvy s gonadami, Amblystomatidae, Plethodontidae — Ize
vyvolat, dospélci stejni jako larvy

7/ — 8 °C — strnulost, tropy

- vodni, stromovi, suchozemsti, zZijici v zemi

- rozmnozovani vnejsi, nepfimeé vnitrni

Zzaby — 5422

ocasati — 558

cervori — 172

od roku 1985 pocet druht o0 35%,hlavné zaby



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
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druhova diverzita v tropech
malé arealy

cervori - tropy

ocasati — Laurasie
zaby - specificke

Global Otvegi;of A-T_pmb-m Speces
e > L% S
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Lissamphibia

Apomorfie

Ztrata ploutevnich paprsku - chiropterygium specifické stavby

_ pedicelatni zuby
Vymizeni neparovych ploutvi

, ., oL chybi u nékterych larev
Kloubni spojeni lebky a patere jinak apomorfie skupiny

Pfestavba hyomandibulare na sluchovou kustku (collumela)
Uvolnéni hrudniho pletence od lebky

Sternum

ZvétSeni panevniho pletence, spojeni s pateri

Zdokonaleni plic, chrupavcita vyztuha pradusnice, hrtan, jazyk
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S

reprodukce vazana na vodni prostredi

cervori— vnitfni oplozeni, larvalni vyvoj ve vajicku
ocasati — vnitfni oplozeni, larva, vnéjsi zabra
zaby — vnéjsi oplozeni, larva pulec

T e e )
)
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KlazZe - dychani, jedové Zlazy protiplisfiova a protibakterialni fce
jiné antipredacni mechanismy

pfima sekrece jedu (u ropuch)

ostnita zebra — Pleurodeles

aktivni unik — u zab

Phyllobates terribilis, pralesniCka strasliva
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https://www.youtube.com/watch?v=-
amiXWc-vmo

tanec ¢olku

https://www.youtube.com/watch?v=aPOPo
-LmQll


https://www.youtube.com/watch?v=-qmiXWc-vmo

FAD obratlovcl 9. Tetrapoda

Lissamphibia !

Gymnophiona — €ervori

—  Sjirenoidea

Caudata - ocasati — — cryptobranchioidea

. — Salamandroidea
- Batrachia =T

— Ascaphus

— Anura - zab .
y Palaeobatrachia

—— Neobatrachia
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Gymnophiona - Cervori
(Lat. Amerika, tropicka Afrika, Indle)
6 Celedi, 34 rodu

Nemaji koncetiny, Cervovity trup, krouzkovani, osifikovana kompaktni lebka, ve vodé a v pudé, silna
dolni Celist, osifikované Supiny, vnitini oplozeni, kopulace — u kloace phallodaeum, ovi i viviparie,
mladi maji zuby - vyhrabani se, ukousavani delozni sliznice matky
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Rhinatremitidae — pacervoroviti
Ichthyophiidae — Cervoroviti
Uraeotyphlidae — indocCervoroviti
Caeciliidae — cecilioviti
Scolecomorphidae — afroCervoroviti
Typhlonectidae — Cervorovcoviti - vodni

C&Lﬁ;‘:ﬁ Siphonops

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

CAUDATA - OCASATI (severni polokoule), 8-10 &eledi, 585 druhd

dlouhé télo s ocasem, pedomorfoza (neotenie)
Sirenoidea

— — Cryptobranchioidea

. Salamandroidea
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Caudata — ocasati

Cryptobranchioidea

Sirenoidea

Salamandroidea

pouze severni polokoule, 8
Celedi dlouhé télo s ocasem
neotenie

9. Tetrapoda

Hynobiidae (5;31) - pamlokoviti (Asie)
Cryptobranchidae (2;2) - velemlokoviti
(Jap, Cina, sv. S-Ameriky)

Sirenidae (2;3) - surynoviti (jv. USA)
Amphiumidae (1;3) - uhofikoviti (jv. S-
Ameriky)

Proteidae (2;6)- macaratoviti (sv. S-
Ameriky, Slovinsko)

Salamandridae (14;43) - mlokoviti
(holarctis)

Ambystomatidae (4;60)- axolotloviti (S-
Amerika, Mexiko)

Plethodontidae (20;168)- mloCikoviti

(Amerika, Evropa - Hydromantes)
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Sirenidae — surynoviti
Jv. USA

larva

Trvale neotenicti (pedomorfie), vnéjSi zabra
plochy ocas s lemem, jen predni nohy

bez viCek, rohovité liSty (zobak),

patrové zuby, bahnité vody chudé na O,
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Pamlokoviti, Hynobiidae Velemlokoviti, Cryptgbranchidae
pamlok - Hy,nobius _ velemlok - Andrias, Cina

—

A ‘3 \- } "l’«\“‘
Jap a Cina, S-Amerika, az 1,8 m
Do 15 c¢m, 5 prstd na zadni noze, funkéni plice  trvale vodni, larvy ztraceji zabra,
patrové zuby v poli¢kach nebo piiénych fadach ~ dychaji ustni sliznici a kuzi,
palearkt bez vicek, vnéjSi oplozeni,

bo¢ni kozni lem, zprohybana kize

lok - B h
pamlok - Batrachuperus velemlok - Cryptobranchus




FAD obratlovcu 9. Tetrapoda

Amphiumidae - uhorikoviti

JV S-Ameriky, az 1 m, neotenicti trvale,
dospélci bez vnéjSich zaber a s plicemi,
bez jazyka, dva pary drobnych koncetin,
zuby na Celistech i patrové zuby

vnitfni oplozeni
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Proteidae - macaratoviti macarat jeskynni - Proteus anguineus

zabronos - Necturus

} W':" .
I s ?l‘ﬁ—'?' ”{,

S ar US|

S-Amerika, Slovinsko, do 50 cm, trvale neotenicti, vnéjsi
zabry, chybi maxila, dobné koncetiny,
zabronosi 4+4 prsty, pigmentovani, s o€ima, Cervené
zabry

=8 macarati, 3+2 prsty, bez ocli, troglobiont, Dinarsky kras

== ale i pigmentace a oCi — P. anguinus parkelj (1994)- JV
Slovinsko (Jelsevnik)
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Ambystomatidae - axolotloviti

USA, Mexiko, az 35 cm, pozemni robustni, samice
rozmnozujici se gynogenezi, patroveé zuby v priénych

v
fadach, pedomorféza, larvy se Sirokou hlavou a 4 pary Fasas

zabernich sStérbin
A. mexicanum

~ larva axolotla - Ambys,tdrlna.

9. Tetrapoda




FAD obratlovcu 9. Tetrapoda

Plethodontidae - mlocCikoviti

mloCik (Plethodon) ~mloCik (Hdromantes italicus)

- o]
=¥
ot

3

LS
L
o
i’i ¥ . . - "= Amerika, Evropa, kozni dychani, bez plic,
NG 5% e - nasolabialni ryha - hledani potravy, partnera

vymrstitelny jazyk jako chameleon
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Salamandridae - mlokoviti

Holoarkticky vyskyt, ozubené ¢elisti, fady patrovych zubu protazeny dozadu, plice,
ovo, ovoviviparni, aposematické, zbarveni, svatebni zbarveni samcu
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Anura

Caudata - ocasati

‘|— Gymnophiona - Cervori
-E Anura - zaby

Ascaphidae (Archaeobatrachia)

Anura - zaby —  Palaeobatrachia (Mesobatrachia)

L Neobatrachia

Trias - 9 volnych obratlu a urostyl, prodlouzena paney, ztrata ocasu,
dlouhé nohy, vokalizace, vice nez 5000 druhu, 27 Celedi
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Ascaphidae - ocasatkoviti (1;2) + Leopelmatidae (1;3) (zap. S-Ameriky, N. Zéland)
Palaeobatrachia

Leiopelmatidae - leiopelmoviti (4) Pelobatidae - blatnicoviti (159)
Pipidae - pipoviti (35) Pelodytidae - blatni¢koviti (2)
Discoglossidae - kutikoviti (22)

Neobatrachia . . o
Bufonidae - ropuchoviti (544) Rhmophr'yn.udae - 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 - |étavkoviti -220) Centrolenidae - rosnénkoviti (55)
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Ascaphidae N.Zeland, USA Pipidae: Pipa J.Amerika Afrika Xenopus

.+ ocasatkoviti — I (
...-.\, T 7 A \ :

¥ 70199 TOBA AQUARIUM

ocas slouzi ke kopulaci, nemaji jazyk ]
bez kostry, amficoelni obratle opistocoelni obratle drapky na prstech




FAD obratlovcl 9. Tetrapoda
Discoglossidae - kunkoviti

_-Bombina prirostly jazyk
VA T, opistocoelni obratle

volna rudiment. Zzebra
Discoglossus

L

pfipadné Bombinatoridae,
Alytidae
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Pelobatidae - blatnicoviti, hlavné Asie Dendrobatidae - pralesniCkoviti

Pelobates  yychlipitelny jazyk, amficoelni obratle __Dendrobates, Phylobates
‘ =

Megophryidae -
pablatnicoviti, JV
Asie

Pelodytidae —
blatnickoviti,
Evropa, Kavkaz
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Ranidae - skokanoviti
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Rhacophoridae - Iétavkoviti Afrika, Asie
Rhacophorus

pénova hnizda na listech nad vodou
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Bufonidae - ropuchoviti
Anaxyurus americanus r. obrovska

> F oo ¥

4

o7

Bidderuv organ samcu

9. Tetrapoda
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Bufonidae - Atelopidae (2;31) - stf. a J-Amerika

Atelopus

B Ve
i R

- AN

Atelopus spumarius Nectophrynoides viviparous
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Hylidae - rosnic¢koviti Phyllomedusa - listovnice

Agalychnis - listovnice Afrika, Australie, J. Amerika

S -
A - - ~

>

- zuby na horni Celisti a patre

-

- : =
L e TRl YRS g ) N A 3
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Hylidae Parosnic¢koviti (Microhylidae)
Hyla - rosniCka
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Hylidae (Pelodryadidae) Australie Rheobatrachus silus - hvizdalka zaludkova
Cyclorana - hvizdalka Larvy v zaludku
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Leptodactylidae (900) - hvizdalkoviti - stf. a J-Amerika

bezblanky (Eleutherodactylus), vodnice (Telmatobius)
Eleutherodyctylus myersi

-
WNC JEF 0 O &
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Centrolenidae (4;55) — rosneénkoviti Rhinodermatidae (1;2) — nosatkoviti
J-Amerika J-Amerika
Centrolene

Vyvoj pulcu v rezonancnim
mechyrku na hrdle samce (M)

Rhinoderma darwini - nosatka vacnata
-

Centrolene ilex




FAD obratlovcu 9. Tetrapoda

Rhinophrynidae (1;1) - bachratkoviti (stf. Amerika)
Rhinophrynus dorsalis; Mexiko, hrabava , myrmecofagni | .';‘;:;.,:..\.' -

aktivni lov termitu pod povrchem

Microhylidae (58;466) — parosnickoviti (Afrike, w

a J-Amerika, Asie, Nova 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+5895
http://calphotos.berkeley.edu/cgi/img_query?query_src=aw_lists_genera_&enlarge=1111+1111+1111+3799
http://calphotos.berkeley.edu/cgi/img_query?query_src=aw_lists_genera_&enlarge=1111+1111+1111+3799
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Batrachochytrium salamandrivorans
masoveé vymirani ocasatych obojzivelniku i Zab
Kolaps populaci mloka v Belgii, Nizozemi

- Chytridiomycety
- Kontakt mezi jedinci, neni v prostredi



