stem, fylogeneze a
ekologie



Stratigraficka a ¢asova tabulka

Era Utvar Spodni ¢asova
hranice
v milionech lct
Kenozoikum étvrtohory holocén 0,01
pleistocen 2
tfctihory pliocén 5)
miocén 272
oligocén 38
cocén 54
palcocén 65
Mesozoikum - druhohory kiida 135
jura 190
trias 225
mladsi perm 280
;' karbon 345
Dale 1 —
Palcozoikum - A 395
prvohory .
silur : 440
ordovik | 500
kambrium 580
Protcrozoikum - starohory 2500
Archcozoikum - prahory 3 800
Kosmické (astralni) obdobi 4750
Poznamka

Nazvy a fazenf jednotlivych éra ttvard jsou mezinarodné smluvné uréeny. Datovéni
absolutniho stéfi jednotlivych obdobi neni zatim jednotné.

.



Hlavni Stépeni a radiace ptaku

K-T
Archasoptanx ‘

Enantiomithas

Hosparomis

lehthyornis

~5800

300500

200300

100200
S1-100

1510

1-100)

200300

10020
1050

Songhirds

e.. Parrots

Diurnal Raptors
e.0. Cwls

&.. Homkills
&.7. Penguins
a.0. Mousabirds

Landfowd

Watarfowl

Tinamous

Ratitas



PALEOCEN

KRIDA

POZDNI
KRiDA

RANA
KRiDA

POZONI
JURA

MODERNI ORNITHURAE

R
™

Neagnathae
mimo pévce

bahndkovité
typy

JCHTHYORNITHIFORMES,
Gobipteryx, HESPERORNITHIFORMES
Avisaurus atd,

Pl //1\

(7] PODTRIDA ORNITHURAE

PODTRIDA SAURIURAE

Ambiortus, Gansus
Sinornis, iberomesornis atd.

Archaeopteryx {-150 mil. let}

187 mil. fet

s L OZCUZOHENT e




Archagogtanyx

Hasparomis

ichthyornis

Palaeognathae

Galliformes

e Anzeriformes

— Palacanifarmes

e Pracallariifarmes

— Gaviiformes

[ Padicipeditormas
Spherisciformes

Ciconiiformes

Ardaitae

Gruifarmes

Charadriiformes

Columibifarmes

— Falcariformes

L Strigiformes

— Caprimulgiformes

e Apodiformes
Coraciiformes

— Picifarmes

L Passeriformes




Tirarmitorrmes
Struthioritormas
Rhaifarmas
Cosuarnformes
Apterygiformes
Galliformes
_E Ansariformes
[Turnicifarmes]
Biciformas
— Coraciifermes (para)
L— Trogonifermes
Colifermes
r— Cuculdae (para)
L Opisthocomitormas
Pettaciformas
Apodiformes
Musoghagedoo
Strigiformes
Cagrnimulgilanmses
Colurrbikae
Fazseriformes
— Gruifermes
L_ Ralliformes
Frarsclicas
Charadrifermes
Falconibormes
Fodicipediformes
A Phaathontidas
Palezaniformes (pt)
Ardeidas
Scopkias
Phoericoplersdae
Threskiarnithidaa
Cooomicae {aug)
Pabpcardae (aug)
Fregatidas
Ephenisciformes
Gavilformes
Frocellariifarmes




Other Theropoda

a1

Tinamiformes

1

99

Apterygiformes
Dinornithiformes
Casuariiformes

Struthioniformes

Aepyomithiformes
— Anseriformes

18

L Galliformes

100

52

99

Gaviiformes
Podicipediformes

Sphenisciformes
_": Procellariiformes

Balaenicipitiformes

Pelecaniformes

Ardeiformes
_E Ciconiiformes

18

72

10

Gruiformes
Turniciformes

250 Ralliformes
_QE Charadriiformes

INES

— Strigiformes

61

]

100

L___ Falconiformes
— Opisthocomiformes

33

L Cuculiformes
Psittaciformes

Columbiformes

Caprimulgiformes
Apadiformes

78 Coliiformes
_2E Trogoniformes

Coraciiformes
Piciformes

Passeriformes

:>




|

Passeriformes (Oscines)ﬂ)

Vocal learners riformes (Suboscines| '.
Birds of Prey assemormes (New Zealand Wrens) &~

Waterbirds

|

Psittaciformes (Parrots) » !
Falconiformes (Falcons)

_=_|

Cariamiformes (Serlemas)

|

72 |

Coraciiformes (Bee-eaters)

-f—l Piciformes (Woodpeckers) ,/

Bucerotiformes (Hornbills)

Leptosomiformes (Cuckoo-roller)

Trogoniformes (Trogons) ;

Coliiformes (Mousebirds) )
Strigiformes (Owls)

Accipitriformes (Eagles) - w

Accipitriformes (New World Vultures)

Pelecaniformes (Pelicans) ~

Pelecaniformes (Herons) ok —

Pelecaniformes (Ibises) 7;*

Pelecaniformes (Cormorants) N
Procellariiformes (Fulmars)

Sphenisciformes (Penguins) v Ry

Gaviiformes (Loons) o

Phaethontiformes (Tropicbirds) s

Eurypygiformes (Sunbittern)

Charadriiformes (Plovers) st
Gruiformes (Cranes) £ .
Opisthocomiformes (Hoatzin)

Caprimulgiformes (Hummingbirds)
!

1 Caprimulgiformes (Swifts)
Caprimulgiformes (Nightjars) ,

NEOAVES 1 |

Otidiformes (Bustards)

Musophagiformes (Turacos)

Cuculiformes (Cuckoos)

Mesitornithiformes (Mesites)

NEOGNATHAE ]

Pterocliformes (Sandgrouse)

Columbiformes (Doves)

Phoenicopteriformes (Flamingos) ...

Podicipediformes (Grebes)

GALLOANSERES I

Galliformes (Landfowl) x -

Anseriformes (Waterfowl)

Tinamiformes (Tinamous) ;

PALAMI | Struthioniformes (Ostrich) ”
Cretaceous Paleogene |
| 1 1 1 1 | ; 1 1 1 1 1
110 100 90 80 704 60 50 40 30 20 10 0

Millions of years ago

Passeri-
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Coracii-
morphae

SOAEOL}Y

Accipitri-
morphae

Pelecani-
morphae

Procellarii-
morphae
Gavii-
morphae
Phaethonti-
morphae

Cursori-
morphae

Caprimulgi-
morphae

Otidi-
morphae

Columbi-
morphae

Phoenicopteri-
morphae

(elyniuionbay) spaiqiaiepy 2109

V

eolossed
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et al. 2014,
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Taxon

Alternative proposals

Gaviiformes
Podicipediformes

Pelecaniformes
Balaenicipitidae
Scopidae
Falconimorphae
Cathartidae
Phodilidae
Phoenicopteridae
Turnicidae

Mesitornithidae

Pedionomidae
Rhynochetidae

Opisthocomidae

Pteroclidae
Caprimulgiformes

Trochilidae
Coliidae

Trogonidae

Podicipediformes, Procellariiformes
Gaviiformes, Pelecaniformes, Gruiformes,

Heliornithidae, Phoenicopteridae
Polyphyly (multiple topologies)

Ciconiiformes, Pelecaniformes

Ciconiiformes, Pelecaniformes
Polyphyly
Falconiformes, Ciconiiformes

Tytonidae, Strigidae

Anseriformes, Ciconiiformes,
Charadriiformes

Gruiformes, Galliformes; indeterminate,
basal Neornithines

Gruiformes, Cuculiformes

Gruiformes, Charadriiformes
Ardeiformes, Gruiformes

Tinamidae, Ratitae, Galliformes,
Cuculiformes, Columbidae, Pteroclide,

Rallidae, Otididae, Coliidae

Columbiformes, Galliformes,
Charadriiformes

Paraphyly or polyphyly, notably
Aegothelidae, Steatornithidae

Apodidae, Passeriformes

Cuculiformes, Coraciiformes,
Indicatoridae, Caprimulgiformes

Coliidae, Cuculiformes, Coraciiformes

Problémoveé skupiny a
jejich taxonomicka
historie




miformes



Morfologie a reprodukce

« dromaeognatni patro, crista sterni pritomna, furcula tvar U, kridla
plné vyvinuta, Spatne létaji, chybi pygostyl

* maji musculus ambiens (x vétsine Struthioniformes)

3 nebo 4 prsty

sloZzena ramfotéka, vétsinou holorhinni, nares imperviae,

ala mazova zlaza, velka slepa streva a vole

le, ruzneé velky paosten, paprsky obrysovych per nemaji
nekterych drobivy prach, 10 rucnich letek, 8 - 12 kratkych

nékterych druht ma rozsahlejsi holé

cesivni polyandrii



Fylogeneze

* Pribuzni bézcum: znaky na kostfe (mimo jiné i
dromaeognatni patro), muskulatura, struktura vajecné
rapky, v ramci ptaku unikatni karyotyp, DNA-DNA
izace a dalsi.

96 Apteryx
asuarius
62 Dromaius

X Crypturellus
- ” Tinamus Tinamiformes

e

Eudromia
Nothoprocta
Rhea
Struthio

i
sauwoyuoiyini§

blll




| Passeriformes (Oscines)ﬂ)ﬁ
ey [ ot i @ o
Wasronde y asseriformes (New Zealand Wrens) I morphae |8
| Psittaciformes (Parrots) * = 9
ﬁ_ | Falconiformes (Falcons) § ‘3
Carlamiformes (Seriemas) =
I Coraciiformes (Bee-eaters) E
-f—l Piciformes (Woodpeckers) ,/ §
1 =[] Bucerotiformes (Hornbills) % & Coraci ’g
Trogoniformes (Trogons) morphae " §
l Leptosomiformes (Cuckoo-roller) ﬁ §‘ %
| Coliiformes (Mousebirds) 2 < |2
L Strigiformes (Owls) ) 3
T Accipitriformes (Eagles) - w Accipitri-
l Accipitriformes (New World Vultures) morphae
“n' | Pelecaniformes (Pelicans) ~ 9 }
; Pelecaniformes (Herons) o, — ) §
Pelecaniformes (Ibises) g~ morphae § o
3 | Pelecaniformes (Cormorants) & 3 a
| Procellariiformes (Fulmars) / Procellarii- §.
o Sphenisciformes (Penguins) ———ls morphae >
| I Gaviiformes (Loons) P ﬁ:‘:::h " _§
| Phaethontiformes (Tropicbirds) 3{\ Phaethonti- g
| Eurypygiformes (Sunbittern) morphae E
Charadriiformes (Plovers) s Cuiréon: &
i!‘s ! Gruiformes (Cranes) ;‘. morphae
| Opisthocomiformes (Hoatzin)
| Caprimulgiformes (Hummingbirds)
: Caprimulgiformes (Swifts) Caprimulgi-
| Caprimulgiformes (Nightjars) , morphae
NEOAVES e | Otidiformes (Bustards)
2 2 Musophagiformes (Turacos) v Otidi-
I Cuculiformes (Cuckoos) Noptes
| Mesitornithiformes (Mesites) o)
NEOGNATHAE | Pterocliformes (Sandgrouse) fn‘::'p'::'e' %
Columbiformes (Doves) 3
| Phoenicopteriformes (Flamingos) ... Phoenicopteri- §
| Podicipediformes (Grebes) & morphae
0 l Galliformes (Landfowl) x -
mﬂi?l - Anseriformes (Waterfowl) .
Tinamiformes (Tinamous) ‘

et al. 2014,
lych genomii

PALAMI | Struthioniformes (Ostrich) ”
Cretaceous Paleogene |

| 1 1 1 1 | ; 1 1 1 1 1

110 100 90 80 704 60 50 40 30 20 10 0

Millions of years ago




Tinamidae
(9/47)



Tinaminae Rhynchotinae

* nozdry uprostred zobaku * nozdry na bazi zobaku
* lesni « stepni
» Tinamus, Nothocercus, Crypturellus * Rhynchotus, Nothoprocta, Nothura,
« 3/29 Taoniscus, Eudromia, Tinamotis
« 6/18

pturellus parvirostris




Tinamidae




pcercus bonapartel




thioniformes
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Morfologie

« dromaeognatni patro
* neschopni letu, kridla redukovana
crista sterni chybi

akoidy splynulé se scapulami, claviculy redukované
hybéji (chybi furcula)

ice (peri vSude, naznak apterii u Apteryx)

J (hamuli)

nares imperviae, holorhinni

e emu a Kiwi).



Odlisné znaky v ramci radu

prsty | karotidy | paosten | RSD RL RP eutaxie
lonidae 2 Obeée - - 16 50-60 +
3 L - - 12 0 +
Obée + + red. 0 -
s + + red. 0 -
- + 3-4 0 +

i letky, RP — rydovaci pera




Reprodukcni systémy

Inkubace: samec (Apteryx haastii i samice)

ruthionidae — sekvencni polyandrie - monogamie

ae — sekvencni polyandrie a simultanni polygynie
— sekvencni polyandrie
ekvencni polyandrie



Fylogeneze

e Vvzajemna pribuznost jednotlivych Celedi dosud
castecne sporna, Struthio a Rhea jsou sesterské
skupiny, stejne tak Dromaius a Casuarius. Sporna je
ribuznost rodu Apteryx: bud jako sesterska skupina
yvajicich australskych (Sibley & Ahlquist 1990)

0 sesterska skupina vSech ostatnich

81, Dyke & Van Tuinen 2004).




Pribuznost skupin v ramci radu
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Pribuznost s ostatnimi ptaky

speckled Mousebard

Barm Owl
- Dovamy Woodpecker
steller's Jay
Adelie Penguin M eoaves
r Scale-throated Hernmt
22 Red-throated Loon

jq Clark's Grebe
Lesser Flamingo

Least Auklet

101 Smooih-hilled Anmi

100 = Indian Peafowl
l

Qf (ual

Wattled Brush-Turkey
G Sickle-winged Guan
96 Mute Swan

Wood Duck

Southern Screamser

— T
Cassowary Paleognaths

Cirey Tinamaou

Galloanserae

— (.01 substrtutions/site




Struthionidae
(1/1)



Struthionidae
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Rheidae
(2/2)



Rheidae
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Casuariidae
(1/3)



Casuariidae
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Dromaiidae
(1/1)



Dromaiidae
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Dromaius




Apterygidae
(1/3)



Apterygidae




australis










