Fylogeneze a diverzita obratlovcu

10. Amniota, Reptiliomorpha
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 kazdy obratel z 1 intercentra a 2 pleurocenter
» postupné potlaCeni intercentra a rozvoj pleurocenter az do jejichspojeni (vs
Lissamphibia) — monospondylni obratel — tj. jediné pleurocentrum)

« stabilizovany pocet Clanku prstu (2, 3, 4, 5, 4)
Neotetrapoda, Reptiliomorpha
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Anthracosauroidea;
karbonské nalezy ve vrstvach
antracitu, vodni i terestricti

Anthracosaurus

Seymouriomorpha: Seymour (Texas),
terestricti, 1 m, atlas+axis,
monokondylni lebka, koncCetiny pod
trupem, larva s proudovym organem

Seymouria

Diadectomorpha: karbon-perm, 3m,
terestricti, zuby - bylozravost
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AMNIOTA
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Mammalia ...
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Dicynodontia
Enlarged ITF;

Incisors, canines
& cheek teeth; —
Forelimbs more
developed than
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Testudines

Pan-Tesiudines
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Pappochelys Euparkeria
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Archosauriformes
— e | Antorbital and
{ - mandibular
Plesiosauria  _ilie> | fenestrae; air
 Biacodontia sac system?;
| Belly-breathing?
Sauropterygia "ﬁ (
lchthyopterygia
Euryapsida
Diapsida

Infra- and Supratemporal fenestrae;
Hindlimbs more powerful than forelimbs

Sauropsida (Reptilia)

—— Aglandular skin; Water-conserving kidneys;

hind
Synapsida
Infratemporal —— Pararepfilia
fenestra
(: _
AMNIOTA

Lissamphibia

enhanced color vision; suborbital foramen/fenestra

Amniotic egg; Claws; Live on land for entire life cycle

Tetrapoda

—}— Limbs with digits; Necks; Live on land as adults
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- Amniota - synapomorfie

® polylecitalni a telolecitalni terestrické vejce s pevnym obalem (skorapka),
extraembryonalni obaly — amnion, serosa (chorion), allantois—evidence az ve
spodnim permu

e rozdéleni srdecni komory
e vnitfni oplozeni (kopulace —neparovy parici organ samcu), pfimy vyvoj

e keratinizace epidermu —rohovinné utvary (Supiny), drapy na prstech
e regionalizace patere -kréni pater (atlas, axis)

e monokondylni lebka, spankové jamy (vice mista, rozvoj zvykaciho aparatu —
porcovani potravy), rozvoj sekundarniho patra (posun choan, ductus
nasopharyngeus — oddéleni dychacich cest od travicich)

e redukce patrovych zubU, krycich kosti dolni €elisti, septum horizontale

e treti vicko —-mzurka

e nesegmentovana ledvina typu metanefros



Amniota - plazi, ptaci a savci
zarodecCné obaly
rozmnozovani mimo vodu
drive nez plod

Amnion
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Od pozdniho karbonu (350 mil let), divergence (Kanada)
1. pozdni perm, krize, 80% amniot vymfelo

2. konec triasu, masova extinkce, nastup dinosauru
3. konec kridy, masova extinkce dinosauru

Rozmanity tvar téla:
rybojestéri
ptakojestéri

bipedni
kvadrupedni jestéri
hadi

vice nez 8000 recentnich druht

Chameleonek nejmensi - Brookesia minima (3cm),

krokodyl morsky (Crocodylus porosus) (9m)
krajta mrizkovana (Python reticulatus) (10m)
anakonda velka (10m)

Seismosaurus (40m, 55t)
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Pokryv: a) keratinizace epidermu — rohovinné utvary (Stitky, krunyre,
supiny, drapy na prstech), ve Skare i kosténé utvary (krunyre,
gastralia - krokodyli, osteoscuta - jeStéri)

b) redukce koznich zlaz

Kostra: a) téla obratll z pleurocenter, procélni obratle, kréni patef (atlas +axis),
regionalizace patere (predni: krcni, hrudni, bederni, ocasni)

b) zebra - trend - snizovani pocCtu (cela pater - hrudni pater),
druhotné zvysSeni poctu u hadu, pfedni zebra napojena ventralné
na sternum (hrudni kos), sternum chybi (hadi, zelvy)

c) lebka - tropibazicka, monokondylni, spodina - basisphenoid
(redukce parasphenoidu ryb a obojzivelnikd), pav. hodné krycich
kosti, odv. redukce dermatoskeletu, rozvoj svaloviny pohybujici
Celistmi - vznik spankovych jam a jarmovych oblouku (systém),
rozvoj sekundarniho tvrdého patra = patrové vybézky  prae-
maxillare a maxillare + palatina, mezi primarnim (spodina
neurocrania) a sekundarnim patrem ductus nasopharyngicus,
posun choan dozadu (Synapsida, Archosauromorpha - krokodyli),
redukce: patrovych zubu, krycich kosti dolni Celisti
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Dermal bones of skull root

Temporal
muscles

Lower jaw

as seen here in this diagram of an early svnapsid.

10. Amniota

POvodni ¢tyrnozi obratlovci se Zivili
lovem a polykali korist celou. Zuby
jim slouzily zejména k tomu, aby se
jim potrava nevysmekla. Pfi presunu
na sous se objevili prvni herbivorni
obratlovci, ktefi potravu zZvykali, a
potrebovali proto silnéjsi Celistni
svaly. Spankové jamy tak umoznily
suchozemskym obratlovclm nové
zpUsoby stravovani.
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vznik spankovych jam a jarmovych obloukt

anapsidni — bez jam i oblouku, zelvy }
synapsidni — spodni jdma, spodni jarmovy oblouk nezavisly vznik
diapsidni — 2 pary spank. jam, horni jarmovy oblouk

parapsidni — horni jamy velmi vysoko

(u postfrontale, parietale, supratemporale)

euryapsidni — horni spankové jamy nize,

(u postorbitale, squamosum)

parietale

postorbitale

squamosum

qguadratojugale




Anapsidni lebka

Dorsal view of crocodilian skull
inferior temporal fenestra

Diapsidni lebka
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Synapsids Examples of
One hole behind the eye socket Modern Synapsids

Horse -
Dimetrodon- A placental
An extinct synapsid mamimal
-fﬁl Kangaroo -
" Amarsupial

y mammal

Diapsids Examples of
Two holes behind the eye socket Modern Diapsids
Prestosuchus - ' Tuatara-
An extinct diapsid A lepidosaur
reptile
Alligator-

An archosaur
reptile

{y
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Kostra:

koncCetiny — lopatkovy pletenec: scapula, procoracoid, clavicula, episternum,
panevni pletenec: illium, ischium, pubis - spojeni s patefi; chiropodium —
pétiprsté (ploutve, kridla)

Svalstvo:

redukce metamerni svaloviny, rozvoj svaloviny zpevnujici pater, svalstvo
brisniho lisu, poprvé mezizeberni svaly (dychani, plazivy pohyb hadu),
svalstvo koncCetin - jednotna stavba u vSech Amniot

Nervova soustava:
telencephalon: rozvoj striata a lateralniho pallia — dorzalni komorovy hreben,
ustredi ve stfednim mozku, rozvoj mozecku
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Smysly:
dominantni ¢ich nebo zrak, vomeronasalni (Jacobsonuv) organ (zejména u

hadu), termoreceptory (hadi, citlivost u chrestySe - 0,003° C);

zrak: dokonaly (jestéri, zelvy), akomodace zménou tvaru ¢o¢ky (corpus ciliare)
(-hadi), barevné videni (jestéri, zelvy), pohybliva vicka vCetne mzurky (jen u
hadu vi¢ka srlstaji a jsou pruhlednd);

sluch: vétsi lagena s p. basiliaris, stfedni ucho s columellou (redukce u hadu),
u nekterych i kratky zevni zvukovod s vnorenym bubinkem

Hormonalni soustava:
vsechny endokrinni zlazy vyvinuty, tyroxin - fidi i svlekani pokozky

Travici soustava:

rohovité zobakovité Celisti (zelvy), dokonalejsi jazyk (slabé - zelvy, dlouhy
vysunovatelny rozeklany - jestéfi a hadi, extrémné dlouhy u chamelednu),
zuby na Celistech i na patre (palatina,vomer, pterygoidy), akrodontni,
pleurodontni, thecodontni (alveolarni), chrup polyfiodontni, homodontni (u
hadu a krokodylu naznak heterodoncie), slinné Zlazy - patrové, jazykove,
podjazykove, retni - z nich i jedove Zlazy, velka jatra a zlucnik, kloaka
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Dychaci soustava:

plice (hladké - haterie; vpredu zrasené, vzadu hladkeé - Supinati,

u hadu redukce levé plice, alveolarni - krokodylové a zelvy; prudusnice a 2
prudusky; zvuk: sy€eni - hadi, hlas (blany a vazy v hrtanu) - gekoni,
krokodyloveé a zelvy

Cévni soustava:

dokonalejsi oddéleni ox. a red. krve, neuplna mezikomorova prepazka (u
krokodylu - foramen Panizzae), zilny splav jen u zelv, srdecni nasadec jen
haterie, ze srdce 3 tepny (P - plicni, S - levy oblouk, L - pravy oblouk aorty)

krkavice
plicni
tepna
pravy oblouk ed oX ) levy oblouk

aorty pll L aorty
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VvluCovaci soustava:

pravé ledviny - metanefros, sekundarni mocCovody, kloaka, moCovy méchyr
(zelvy, jestéri), kyselina mocCova

Pohlavni soustava:

parove gonady, u protahlych forem za sebou

samci: chamovod (Wolfova chodba), nadvarle (mesonefros), kopulacni
organ: haterie - 0, krokodyli a zelvy - neparovy penis, Supinati - rozeklany
hemipenis

samice: vejcovod (Mullerova chodba), stredni a dolni cast — tvorba
vajecnych obalu (bilek, ,papirova“ blana, kozovita blana nebo zvapenatéla
skorapka), u zivorodych dolni Cast - déloha

Ontogeneze:

vnitfni oplozeni (kopulace — neparovy pafrici organ samcu), pfimy vyvoj,
zarodecCné obaly - amnion, allantois, serosa (chorion); oviparni (vejce vzdy
na sousi, zahrabavani) - gekon 1-2, vétSina 10-20, varan a krokodyl 40-60,
hadi - 100, zelvy - stovky, ovoviviparni (slepys, u. hladka, j. Zivoroda),
viviparni (neprava zloutkova placenta - zmije, agamy, mofrsti hadi, gekoni);
prava allantochorialni placenta (u nékterych scinkt), 5 - 15 mladat
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Ekologie a etologie:

vysoka teplota, (pomaly metabolismus, hladoveéni); v chladném obdobi -
letargie (6-8°C); migrace morskych zelv (az 2000 km);

sekundarni konzumenti - bezobratli, ryby, suchozemsti obratlovci v€etné
velkych savcu (krokodyl, had), potravni specialisté (vejcozrout),
primarni konzumenti - zelvoviti, leguani a nekteré agamy;

rozmnozZovani: u nas na jare, podnéty Cichové (feromony u hadu a jestéru),
zrakove (zbarveni, vyrustky), sluchové (vréeni krokodylu, udery krunyfu
zelv), mechanické (dotyky, kousani do nohou, ovijeni u hadu), epigamni
ceremonialy u jeStérek, ritualizované chovani - souboje samcu, utajené
oplozeni (i nékolik let); péCe o snusku - zahrabavani (zelvy, krokodylové),
hlidani (krokodylové), obtaceni télem (scinkové - olizuji vejce, krajty -
svalovy tfes); pomaly postnatalni vyvoj, pohlavni dospélost - jeStérky 3 roky,
hadi 4-5 let, krokodyli - 10 let;

dlouhovékost - slepys (33), velké Zelvy i >200 let;

ochranné chovani — zbarveni: kryptické, aposematické - krouzkovani
koralovcu), mimetické (napodobovani - krouzkovani uzovek); syCeni,
otevirani tlamy, roztahovani kr¢niho limce u kobry aj., autotomie ocasu
(jestéri), zatahovani hlavy a koncCetin do krunyre (zelvy), uték.
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Mesosauria - mali sladkovodni, 1 m, jako krokodyli, dlouha lebka, stihlé
jemné zuby, svrchni karbon - perm, Afrika + J Amerika

Mesosaurus compared to a
1.8 meter tall person.

>
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Sauropsida
Parareptilia (Anapsida) - praplazi
Pareiasauria - naprimeni koncetin, 3 m dlouzi
nemotorni bylozravci (vSezravci?), perm J Afrika, Evropa
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Amniota

Synapsida
prvni velka diverzifikace u Amniot, karbon, devon o
do pocatku druhohor dominantni skupina ‘»f
synapsidni lebka ff\x, /«— ottt
neparovy penis T S ‘/
7 s s /’—“ ) _.} __k\;‘
alveolarni plice )zﬁ’\ o |
thekodoncie a caninizace dentice W v
SYNAPSID
A e S
Sauropsida CANELN ' B
lebka tropibazickd, monokondylni, kineticka o g

parovy hemipenis — ne u Archosaurii
keratin — Supiny s tvrdym povrchem
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Sauropsida - znaky

e redukce metamerné clenéné svaloviny trupu, rozvoj svall zpeviujici pater

« poprvé dychaci mezizeberni svaly, plazivy pohyb u hadu

« svaly koncetin jednotné pro vsechny Amniota

e zrak = dominantni, srust vicek u hadu (prtihledna)

« Jacobsonliv (vomeronazalni) organ — dutina izolovana od dutiny nosni a parovy vyvod Usti do dutiny
uastni.

« termoreceptory v parovych jamkach na hlavé — hadi (chrestys az 0, 003 °C teplotni rozdil)

e sti. ucho —jedina sluchova kustka collumela

« Zelvy — rohovité pokryti Celisti, jinak zuby polyfiodontni (zmensen pocet generaci), zuby na Celisti i na
patfe (palatina, vomer, pterygoidy), homodontni (tendence k rozr@iznéni — hadi, krokodyli), akrodontni
(shora), pleurodontni (z boku), thekodontni — alveolarni (v jamkach)

e jedové Zlazy (plvodné retni slinné Zlazy)
« protahovani téla — redukce levé plice (hadi), alveolarni (krokodyl a Zelva)

« oddéleni ox. a red. krve, neupl. mezikomor. prepazka — krokodyli-foramen Panizzae, zZilny splav jen
zelvy, srdeCni nasadec jen hatérie, ze srdce 3 tepny
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Ventilace plic u obojzivelniku a plazu

Nares ; Closed
’, Closed glottis Open glottis s \
L o)
A. Nares open, glottis closed B. Glottis opens C. Nares close D. Nares open, glottis closes
FIGURE 18-14
Closed glottis Open glottis Lung ventilation in amphibians, A-0, The exchange of air in a frog. Long

arrows show air movements; short arrows, expansion and contraction of the

/ lungs and buccal cavity; open arrows, the movements of the hyoid and floor
of the buccopharyngeal cavity and pleuroperitoneal cavity. £, Drawings
from videographs of a larval salamander showing closing and opening of

E. Larval salamander glottis the glottis. {A-D, After Dejongh; E, after Brainerd.)
Diaphragmatic FIGURE 18-16
Exhalation muscle Abdominal muscles Ventilation of the lungs in a

: ‘_ caiman. Small arrows within
...................... XA the body show contraction of

different muscles; large arrows
beneath the animal, the
movements of the abdominal
wall. (Modified from Gans and
Clark.)

\

Intercostais

\thaMlion

23
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Evolucni konflikt mezi pohybem a dychanim:
omezeni plazu & vyhodné reseni u savcu

hypaxialni svaly — Zaberni ventilace, pohyb

u amniot — lateralni ohybani — pfetlacovani vzduchu mezi plicemi
chybi branice

savci — stlaCovani plic nezavisle na pohybu

kratkodoba anaerobni (stlaceni plic) a dlouhodoba aerobni aktivita

24
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Testudines - zelvy

Fylogenetické postaveni Zelv nejasné, prislusnost k anapsidum zpochyb-

10. Amniota

novana, anapsidni lebka mohla vzniknout druhotné z lebky diapsidni —

anapsidni lebku morskych zelv nelze homologizovat s lebkou vymfelych
anapsidu (spankovy zarez), lebka ostatnich Zelv ma spodni spankovou jamu

a spodni jarmovy oblouk (mohou ale druhotné vymizet), ale nelze
homologizovat s dolni spankovou jamou a obloukem synapsidni ani
diapsidni lebky; molekularni data naznacCuji mozny vztah ke skupinam
diapsidu (Archosauromorpha, nebo dokonce Lepidosauria)

(a) morphology-1

birds ﬂ{
crocodllian§ %

mammals ’;@

(b) morphology-2

birds "{

crocodilians %

lepidosaurs /‘ﬁ_ o
I.
|
L3

|
|

turtles ?
mammals &

(c) molecules

birds ’{
crocodilians %

turtles ?

lepidosaurs ."/'3'\&,,
"
o
mammals &
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V soucasnosti jako nejpravdépodobnéjsi, vnitrni Archosauria

D. rerio G
L. chalumnae <l
g X. tropicalis %y
P. bivittatus
A. carolinensis %
A. spinifera
0.05 . P. sinensis
C. picta
C. mydas—‘
I A. mississippiensis
_‘{ A, sinensis »
T C. ivia
L T. guttata »
— G. gallus
e (), @NALINUS h‘

E M. eugenii .*
M. domestica

M. musculus

= H. sapiens

».
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Testudines (Chelonia)
Cryptodira — skrytohrdll' hlava esovité dozadu

ple2|f>morf|e Chelydridae - kajmankoviti
chybi Jacobs. org. Emydidae - emydoviti
neparovy erektivni penis, Testudinidae - Zelvoviti
kladou vejce Cheloniidae - karetoviti

Dermochelydidae - kozatkoviti
Trionychidae - koznatkoviti

apon)vorfle Dermatoemydidae - dlouhohlavkoviti
krunyr — plastron, karapax Kinosternidae - klapavkoviti
brisni zebra, chybi sternum, Carettochelyidae - karetkoviti

cast pasem nohou
alveolarni plice

Pleurodira — skrytohlavi hlava do boku

Pelomedusidae - terekoviti
Chelidae - matamatoviti
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10. Amniota
onfogeneze
rameno || | Alveolarni plice + ustni sliznice a analni
Stf’anou Seber vaky s respiracnim epitelem (kyslik z vody,
vodni Zelvy) - morské - 90 minut pod
[C vodou, sladkovodni i hibernace pod vodou
\
10 s Zebra )
¥ o < g Prim. zn.: lebka, obratle, rozmn.
/y AN Progr. zn.: tvrdé patro, nosni dutina, plice,
e svalovy §\ ) ..
){ I\ plat \Q tepny

lopatka se sune
pod Zebra

- od stf. triasu, do 4m, 305 druhd,
Proganochelys, Australochelidae,
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Outgroups
< 000 L PELOMEDUSIDAE pelomedl]zoviti
1.000 [ 199 ooconemon:  terekoviti AfrAmMad
e CHELIDAE matamaty, dlouhokréky AusAmNG
7 000 S resruomioas W . zelvoviti Evr
P eatacuRIAE ., & bataguridoviti As
1.000 5
0.980 ——  EuvoiDAE ) & emydOVitll Evr
e hlavec plochy JV-As
1.000 %
ro00 o0 sewwevoose | 4 dlouhohlavky Am
= KINDSTERNIDAE j é klapaka Am
— . k. drava Am
0.986 1.000 seipartin kajman ky
e ToOmA ——— Yeminet k. supi Am
DERMOCHELYIDAE ] % kozatky iEvr
0999 -
1000 cHELOMIDAE J % karety i Evr
CARETTOCHELYIDAE \| 3 karetky NG
1.000 2
1000 J’ 5 koznatky Am
TRIONYGHIDAE =

Fig. 1. Phylogenetic relationships between turtle major clades.
Confidence values are indicated over each branch. Branches
supports are in bold when exceeding 0.9.

10. Amniota

Guillon et al. 2012

Number of species

Pleurcdira 3579
Chelidae 25/52
Pelomedusoidea 127
Podocnemididae 58
Pelomedusidae 819
Cryptodira 192/233
Chelydridae 42
Platysternidae 1
Chelonicidea 7
Cheloniidae £
Dermochelyidas 1
Einosternoidea N26
Dermatemydidae 11
EKinosternidae 425
Testudincidea 150/171
Geoemydidae 68/72
Emydidae 39/51
Testudinidae 4343
Trionyehia ylE |
Carettochelyidae 1
Trienychidae 26030
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Chelydridae - kajmankoviti .//www.youtube.com/watch?v=D6KTvZ8
sladkovodni, S Amerika, redukovany plastron Lk D R TR

= - N
-

Chelydra serpentina - kajmanka drava

o TS {_’ b -y
/ T, ¢ {
vy



https://www.youtube.com/watch?v=D6KTvZ8pk6Y

10. Amniota
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Emydidae — emydov

FAD obratlovc
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Testudinidae — zelvoviti (50)

suchozemské, bylozrave, klenuty
robustni carapax, az 1,5 m, 200 kg

2.;*
Testudo hermanm - Z. zelenava
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Testudinidae — zelvoviti suchozemské, bylozravé, klenuty karapax

Chelonoidis nigra - z. sloni =
B (Geochelone elephantopus) [P ;/

s

(Geochelone gigantea)
- Z. obrovska
# Seychelly — atol

™ Aldabra, 150 000

Testudo graeca
T. hermanni
T. horsfieldii
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Cheloniidae — karetoviti
morské, nizky karapax

“Chelonia mydas - kareta obrovska (1m, 450 kg)

Caretta caretta - kareta obecnd
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Dermochelyidae - kozatkoviti

"y , " . . , Jediny recentni endotermni plaz
morské, chybi rohovity, kostény krunyr redukovan y P
malé kostic¢ky prekryté kazi
veslovité nohy

Dermochelys coriacea - kozatka velka, 2 m, 600 kg

/
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Trionychidae - koznatkoviti

30 druh, chobotovity rypec, redukce rohovinového i
kosténého krunyre

volné spojeni karapaxu a plastronu

loutvovité nohy se 3 prsty a drapy, dravé, ve sladkych i
brakickych vodach

SAm Af SAs
kozatka africka Trionyx triunguis — az do Syne a | Turecka
¥ XA e 1 e s
el W G
.-‘h‘ «J '..)’.1 ‘:"A‘¢ "r‘
- AL R S

v :’- 3 e
G At T e TR

10. Amniota
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Chelidae - matamatoviti

Chelus fimbriatus - matamata trasnita
prodlouzené rostrum, vyrlstky

sladkovodni, dlouhy krk, N. Guinea, Aus, JAm
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Ornithischia

Jeholesauns
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Figure 1| Phylogenetic relationships of early dinosaurs. Time- T. horridus—Saurischia, as newly defined. For further information
calibrated strict consensus of 94 trees from an analysis with 73 taxa and on definitions see Table 1. All subdivisions of the time pertods (white
457 characters (see Supplementary Information). A, the least Inclusive and grey bands) are scaled according to thelr relattve lengths with the
clade that includes Passer domesticus, Triceratops horridus and Diplodocus exception of the Olenekian (Early Triassic), which has been expanded
carnegli—Dinosauria, as newly defined. B, the least Inclustve clade that relative to the other subdivistons to better show the resolution within
Includes P domesficus and T. horridus—Ornithoscellda, as defined. Stlesauridze and among other non-dinoszurian dinosauromorphs.

C, the most Inclusive clade that contains D. carnegr!, but not
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Petrolacosauridae ()

Archosauria == |chthyosauria

— Sauropterygia
Ichthyosauria Archosauromorpha
druhohorni, more, panev neni pripojena k pateri '|: Lepidosauria

(jako u ryb)
posledni obratle dolll do dolniho ocasniho laloku
konvergence s delfiny
homodontni zuby (200)
velké odi, rychli lovci (3m)
parapsidni lebka
hyperfalangie

Ichthyosaurus
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Sauropterygia

Plesiosauria + Nothosauria + Placodonta
euryapsidni lebka

stejné prodlouzené koncetiny - ploutve
hyperfalangie

mala hlava a dlouhy krk

dlouhé Spicaté zuby - rybozravi, morsti, az 18 m

lysé ploché télo

Plesiosaurus

10. Amniota

Ichthyosauria
Sauropterygia
Archosauromorpha
Lepidosauria
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Archosauromorpha - siln&jsi zadni konéetiny, tendence k bipedii, prodlouzeni
bércl a ostatnich ¢asti zadni koncetiny, zména pozice bércli a predlokti - nohy sméruji
dopredu, silny ocas k vyvazovani pri bipedii, mnoho vymrelych skupin, alveolarni zuby

- thecodontni . —
Rhyncosauria ()

Prolaceriformes ()

i Proterosuchidae ()

i Erythrosuchidae ()

a Crocodylotarsi —

a Pterosauria (1)

L. Sauropodomorpha (1) —
] Saurischia _[ Herrerasauridae (1)

eydiowoinesoydly

elINesoyoIy

Ornithoscelida-{_ Tﬁ;:;;'j;g'a (:\)/es

|
elinesouiq
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Archosauromorpha

Crocodylotarsi - Phytosauridae (1) + Pseudosuchia (1) + Crocodylia, sekundarni
tvrdé patro, krurotarzalni kotnikovy kloub (ohyb mezi 2 proximalnimi tarzalii:

astragalus A — calcaneum C) Uh
REVf )

. A GO@
Archosauria U %

i

U
Crocodylotarsi - Crocodylia Dg g
e adaptace k zivotu a potapéni ve sladké vodé a k predaci: oCi a nozdry nahore,
patrova rasa, kylnaty ocas, vpredu 5 a vzadu 4 prsty, na zadnich nohou plovaci

blany, prodlouzené Celisti s naznakem heterodontniho chrupu, zuby kuzelovité,
zaklopky choan, nares a usnich otvor(

e rychly béh na sousi, u stihlych druh( i skoky, jinak pomald chlize na vztycenych
nohach

e blanita branice, alveolarni plice, i brisni zebra, 4-dilné srdce s foramen Panizzae v
mezikomoroveé prepazce, neprekryvajici se supiny, na brise kosténé osteodermy
(gastralia), neparovy penis, oviparie, rodicovska péce

e 3 Celedi, 22 druh
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Crocodylia

Crocodylidae (13, Crocodylus)
vidét je 4. zub na dolni Celisti
pri zaviené tlamé, Spicata hlava

Alligatoridae (8, Alligator, Caiman)
velky 4. zub v dolni Celisti zapada

do jamky v horni Celisti, ale prekryto
horni Celisti, zaoblena hlava
Amerika, Cina

Gavialidae (4, Gavialis, Tomistoma)
dlouhé uzké Celisti, predni zuby
vyklonéné

krokodyl

10. Amniota

aligator




FAD obratlovct 10. Amniota

Crocodylidae Alligatoridae
Crocodylus Alligator

Mee

Gavialidae
Gavialis

'.'.}‘;q"
/11’1'\’£ '

’Hr;‘/;y,l

®Josh More/CC BY-NC-ND 2.0






Archosauria

Ornithodira
mezotarzalni kotnikovy kloub
mezi distalni a proximalni fadou tarzalii

Pterosauria - ptakojestéri
prodlouzeny 4. prst

pobrezi, ryby, hmyz,

plankton, mali, srst? endotermni

EbL

ALIBIO

wieas04

wnibejedoluseig

wniBejedoly
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10. Amniota

Tupandactylus imperator

Tapejara, stit jako kormidlo
v uchu gyroskop

Germanodactylus
i

Ctenochasma

Gnathosaurus

Pteranodon ingens

Pteranodon
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Pterosauria (1) — velikost vrabce az rozpeti K
12 m (65 kg) - Quetzalcoatlus

3 w’
Pterodactylus

Average estimate of Argentavis compared
with the lower estimate of the pterosaur
Quetzalcoatlus. 1.8 meter tall person
included for greater clarity.

The griffenfly Meganeura is next to the person

to represent one of the largest flying invertebrates

Argentavis

Quetzalcoatlus

| a4z Meganeura

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
DIMENSIONS IN METERS © www.prehistoric-wildlife.com
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PTEROSAURIA AVES

PR

Alcione elainus +

Simurghia robusta Vegavis 1aai

+
Maastricht

aff. Quetzalcoatlus Ornithurine
Barbaridactylus
grandis
Sidi Chennane
azhdarchid
Phosphatodraco
mauretanicus
Arambourgiania philadelphiae
Tethydraco regalis
. ¥ .
- Cimolopteryx minima ~ Ornithurine D
Hell Creek - *
pteranodontian Tance Cimolopteryx petra  Palintropus retusus
azhdarchid -+ +
" ' Hatzeg Ornithurine E  ¢y,0m0rmis major
azhdarchid +

Ornithurine A Ornithurine F

+ .t

Cimolopteryx rara Cimolopteryx maxima

Quetzalcoatlus + *

sp. Javelina Ornithurine B Enantiornithine A

Hatzegopteryx

thambema Merignon sl
Ornith c
Quetzalcoatlus Hell Creek azhdarchid ] * il
northropt azhdarchid B ;
10 meters azhdarchid Avisaurus archibaldi

Homo
sapiens
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Dinosauria (1) = Ornithoscelida (Ornitischia+ Theropoda) a Saurischia (Sauropodomorpha +
Herrerasauridae) pfidatné obratle v kfizové patefi — bipedie

Ornitischia (1) - dozadu sméfujici os pubis, byloZravi v bazinach, rodiCovska péc€e o snusku,
prevazné kvadrupedni, stegosaufi, ankylosaufi, kachni (bipedni hadrosaufi)(Ornithopoda) a
rohati jeStéri (Ceratopsia)

hum

Saurischia

nurned headd

l’,‘"
(A 7 of fermur

pubesy

|‘Chium
{femut
‘a)
vhum
nbia
fibula
prepubic .
process asttagaius
ischium \ Ornithischia calcaneum

pubs

metatarsals 24

. Os pubis dozadu
H)



FAD obratlovct 10. Amniota

Ornithoscelida - os pubis sméruje dozadu,
bylozravi, peCuji o mladata, kvadrupedni, Stegosaurus, Triceratops, Hadrosaurus

urus compared to a 1.8 meter tall person. u@e mmbamd Mthal.Gmatertall PG'SOfl-
- ! ] ‘

0 12 3 “ 7 B a
DIMENSIONS IN METERS © e Srehistoric-wikaie.com

Tsintaosaurus Edi
imontosaurus
Late Cretaceous; Late Cretaceous;

China North America 400 |

\ Hypacrosaurus
Late Cretaceous;
i} North Ameri

Olorotitan \ 3 Brachylophosaurus 3
4 Late Cretaceous; 1 . ¥ Corythosaurus
& late Cretaceous;
North America

?

Maiasaura
Cretaceous; Parasaurolophus
Montana Late Cnmepu-;

@Udo M. Savalli
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Theropoda - drobni hbiti i velci karnivorni dinosaufri + ptaci, tenkosténné duté
kosti, Tyrannosaurus, svrchni trias

Ceratosauridae () - Ceratosaurus
Theropoda Carnosauridae (t) - Tyrannosaurus

Ornithomimisauridae (1)

Maniraptora (1) =Aves

Deinocheirus (Ornithomimisauridae)
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Nejen pefi ale i...

Saurischia—the dinosaur group that includes the theropods (including velociraptors and
tyrannosaurs) and also the great sauropods (the largest land animals ever to walk the Earth,
some formerly called “brontosaurs”)—had the incredibly efficient respiratory systems that

distinguish birds today from all other animals.

Plicni vaky

E Q,  They Had Feathers: Is the World Ready to See Dinosaurs as They Really Were?




FAD obratlovct 10. Amniota

Theropoda

Oviraptosauridae (1)

Maniraptora () — Troodontidae (f)

Dromaeosauridae (T)
Velociraptor, Microraptor

——— Aves

_ Velociraptor
Microraptor
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Saurischia

ranni jako bipedni masozravci, pokrocili kvadrupedni bylozravci

dopredni os pubis, mohutna Zvykaci svalovina

Sauropodomorpha - mala hlava dlouhy krk, asi teplokrevni, Diplodocidae, Brachiosauridae

L

Brachiosauru

- .

" Diplodocus

Large Apatosaurus compared Brontosaur
to a 1.8 meter tall person.

7
|

T
i
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Lepidosauria

10. Amniota

rohovité Supiny, autotomie ocasu, odstavajici koncetiny, diapsidni lebka,
akrodontni a pleurodontni zuby, cca 8000 druht

Lepidosauria -

Toxicofera

Jones et al. 2013

Gekkota

- Squamata™

Scincoidea

[ Anguimorpha —

Lacertoidea -

Sphenodontida

—— Amphisbaenia

Lacertidae
Helodermatidae

Acrodonta

Anguidae
Varanidae
Chamaeleonidae
Agamidae

Pleurodonta

Iguania

Serpentes —

Typhlopidae
Boidae
Pythonidae

Viperidae
— Elapidae
—— Colubridae
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Sphenodontida - haterie - diapsidni lebka s hornim
| dolnim jarmovym obloukem, temenni oko, patrové zuby, reliktni skupina,
od spodniho triasu

Squamata — supinati - chybi dolni jarmovy oblouk - intrakranialni kinéze,
chybi tvrdé patro, Jacobsonuv organ v kosténém pouzdfe, rozeklany jazyk,
hemipenis, prodlouzeny trup, zkraceneé az chybéjici koncCetiny - plazivy
pohyb, procélni obratle, taskovité Supiny
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Sphenodontida - haterie (,,Rhynchocephalia®, Holapsida)
diapsidni lebka s hornim i dolnim jarmovym obloukem, temenni oko, patrové zuby

Sphenodon punctatus - haterie novozélandska (tuatara), kréni a brisni Zzebra,
amficoelni obratle, zachovalé temenni oko, 60 cm, nocni, od triasu, doziva se az
100 let

S. guentheri
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Squamata — Supinati
Gekkota — prisavky a pfisavneé liSty na prstech, noCni, i vokalizace, amphicélni obratle,
parovy vajecny zub, Gekkonidae - gekonoviti (Gekko, Tarentola, Hemidactylus,
Phelsuma)
Scincoidea — hladka klze, ve Skafe osteoscuta, protahly valcovity trup, drobné az
chybéjici koncetiny, plochy jazyk s prekryvajicimi se Supinami, Scincidae - scinkoviti
(Scincus, Chalcides, Eumeces, Ablepharus, 1500 druht)

10. Amniota

Lacertoidea — Lacertidae + Amphisbaenia - pahadi (bez koncetin, podzemni, tropicti)

Lacertidae - jeStérkoviti (Lacerta, Podarcis, Zootoca - 250 druht), Amphisbaenia —
pahadi (4 Celedi)

Anguimorpha - slepySoviti (Anguidae) + korovcoviti (Helodermatidae) a varanoviti
(Varanidae), dobre vyvinuté koncetiny s vyjimkou slepySovitych, Anguidae -
slepysoviti (slepys Anguis, blavori Ophisaurus, Pseudopus, 100 spp.),Helodermatidae
- korovcoviti (korovci Heloderma), Varanidae - varanoviti (Varanus, 50 druhu)

Acrodonta - akrodontni zuby, Chamaeleonidae - chamelednoviti (Chamaeleo,

Brookesia), 3+2, 2+3, Agamidae - agamoviti (Agama, Uromastyx, Moloch, Draco), +1
pleurodontni zub

Pleurodonta - Iguania — pleurodontni zuby, Iguanidae - leguanoviti (leguani Iguana,
Conolophus, Amblyrhynchus, baziliSek Basilliscus, anolisové Anolis)

Serpentes (Ophidia) - hadi, vetSinou uplna ztrata konCetin vCetné pasem, jen 1 plice,

diapsidni lebka bez jafrmovych obloukl - streptostylie, rozeklany jazyk - detekce pachd,
polyfyleticky taxon?
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Squamata - Supinati

Jestéri: jen horni jafmovy oblouk, autotomie ocasu, CasteCna streptostylie,
bubinek zachovan, pohybliva vicka

Gekko gecko - gekon obrovsky
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Scincidae — scinkoviti (1290) Eumeces inexpectatus - scink
scink

Eumeces fasciatus - scink
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Amphisbaenia - pahadi (dvouplazi) Lacertidoidea
1 par drobnych koncetin nebo bez koncetin, krouzkovana klize, podzemni, tropicti (J-Amerika),
hlavovy konec podobny ocasnimu, plazi se v obou smérech i svisle

5}’ " . o *‘ \‘s ‘J.. i ' = y '.'.‘.- ; ;' . "l\:. .l “es -
. ff?"v. . ' Bipes-dvojnozka o v w0 W
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Anguimorpha - ¢el. Anguidae gel. Varanidae

ran komodsky =

g >
Varanus komodoensis:

&

»

2 .' Eg’ = i'}?é' 2o 5 wikad
Varanus gouldii - varan Gouldav
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Anguimorpha
Helodermatidae — korovcoviti (2)

Photo By DSE

A scleroglossan: Heloderma suspectum, the Gila
monster—one of only two venomous lizards

Heloderma suspectum
korovec jedovaty

H. horridum

K. mexicky

10. Amniota
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Acrodonta
Chamaeleonidae — chameleonoviti (160)

Chamaeleo gracilis

Chamaeleo jacksonii

Brookesia sp.

Chamaeleo pardalis
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Acrodonta Draco taeniopterus - draCek

r

Agamidae — agamoviti (380)
Chlamydosaurus kingi - a. limcova

Moloch horridus — m. ostnity
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Iguania
Iguanidae - legudnoviti (600) Anolis spp. (160)

Iguana iguana
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Serpentes (Ophidia) - hadi (had 2950 druh)

e vétsSinou Uplna ztrata koncetin véetné pasem, jen prava plice, diapsidni lebka
bez horniho jarmového oblouku - extrémni streptostylie (quadratum k lebce
jen vazy, volnost), rozeklany jazyk - detekce pachd, redukce stfredniho ucha,
srostla prahlednd vicka, akomodace posunem cocky, pohybliva Zebra se
pripojuji ke vSem obratltiim s vyjimkou ocasnich a prvnich krcnich, plazivy
pohyb pomoci zeber a brisni svaloviny

epolyfyleticky taxon? - systém nejednotny

Scolecophidia - podzemni (slepaci aj.)

Alethinophidia - ostatni
Henophidia - plivodnéjsi (hroznysoviti aj.)
Caenophidia - pokrocilejsi (uzovkoviti, zmijoviti aj.)

e maxilarni zuby - taxonomicky znak
aglyphni: isodontni, proterodontni, opisthodontni
glyphni (jedové): proteroglyphni, opisthoglyphni, solenoglyphni



extrémni streptostylie

http://www.youtube.com/watch?v=hJTw1JL2T
Ek



https://www.youtube.com/watch?v=hJTw1JL2TEk
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Serpentes (Ophidia) - hadi

Scolecophidea

10. Amniota

. , \ ~= Anomalepididae slepdikoviti
Typhlopoidea - slepaci / .
Q\_ Leptotyphlopidae slepanoviti
Typhlopidae slepakoviti
[y ﬁggggg_cm‘us valejSoviti
Amaﬂws JAm vinejSoviti
Smles --------------
C Tropidophis pahroznyskoviti
. ) 1 Trachyboa
Alethinophidea _ / ey
Tropidophljﬂac Loxocemus krajtovkoviti
Bvthonl L
— (e | B o
S / Xenopels.., | 3 veovitl -
Anilioidea Macrostomata Ve cyrmmw g As vinejSoviti
— iUropeltidae : §
/ Erycinae = hroznyskoviti
Booidea Boinae § hrozny3Soviti
Exiliboa B¢ Mexiko, k Tropidophiidae
Ungaliophis pahroznySovKkoviti
Ungaliophiidae Bolyeriidae hroznySovkoviti
Acrochoraus bradavi¢nikoviti
- . , Viperidae zmijoviti
Xenophidia - uzovkovci y zemé&zmijoviti
Caenophidea Colubridae uzovkoviti
Colubroidea = Elapidae koralovcoviti
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Scolecophidia - slepdci

Serpentes < ,Henophidia" - hroznysi (
Alethinophidia
Caenophidia - uzovkovci

Boidae - hroznysoviti
Pythonidae - krajtoviti
Viperidae - zmijoviti
<~ Elapidae - kordlovcoviti
Colubridae - uzovkoviti

Viperidae - zmijoviti

Elapidae - kordlovcoviti

Colubridae - uzovkoviti
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Systém Caenophidia

Pyron et al. 2010

0.2 subst./site .

10. Amniota

Acrochordoidea

a7
97

100

100
100

62/
74

9s/| |
9N
89/ A
100

99
100

100/100

Xenodermatidae

Pareatidae

100/100

Azemiopinae

100
81187 Crotalinae
100/100

100100 [ Elapidae

_@ Pseudoxyrhophiinae

89/76 | Aparallactinae

Viperinae

Homalopsidae

67/98 | Atractaspidinae

Lamprophiinae

Lamprophiidae incertae sedis

Pseudaspidinae

i

96/
100

20
74/

Calamariinae
52/

1001100 | Prosymninae

—« Lamprophiidae incertae sedis

Viperidae

Lamprophiidae

Scaphiodontophiinae

99/100 | Grayiinae

Colubrinae

Colubridae



Zuby hadu: modifikované slinné zlazy
aglyphni opisthoglyphni

proteroglyphni solenoglyphni
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SRR etk b ron
Typhlopidae - slepakoviti

podzemni, zakrnélé o¢i mala hlava, 220 druht
v Evropé jen na Balkané, Kypru

e ...j.({nun-—‘!
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Boidae - hroznysoviti
zachovana panev i zbytek femuru (prichycovaci drapky u kloaky samct)
obé plice funkcni, Skrtici, ovoviviparni

Boa constrictor Eunectes murinus
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Pythonidae - krajtoviti
jen Stary svét, zuby i na mezicelisti, oviparni
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Colubridae - uzovkoviti
pres 1800 druh(, 15-400 cm, opistoglifni zuby, bez panve a levé plice
koralovky Lampropeltis, vejcozrout Dasypeltis, Boiga

polyfylie
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Elapidae - koralovcoviti
proteroglyfni zuby, napadna kresba, denni

mimoaustralsti - kobry Naja, mamba
Dendroaspis,bungar Bungarus, koralovec
Micrurus

australsti - taipan Oxyuranus, pakobry

vinozilové - morsti
vodnari Pelamis, veslovity ocas
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Viperidae - zmijoviti
robustni s kratkym ocasem, kylnaté Supiny, svisla zornicka, solenoglyfni zuby
Bitis, Echis, Cerastes, chrestysi Crotalus, kfovinar Bothrops, ploskolebci




