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DIAPSIDA: Lepidosauromorpha

Sauropterygia

vodni formy s masivnim rozvojem

gastralii a komplexnimi ple%.
* 2 ’

nejstarsi formy

Cladiosaurus, U Perm

Sauropterygia

Nothosauria

Trias, vodni, 1-4

m 19 roda
/

Notosaurus

Plesiosauria
-

Plesiosaurus
UTrias-UKfida

Pistosaurus ~__

mTrias

Sauropterygia:
Plesiosauria

Plesiosauria: pletence na ventralni stran&, masivni gastralia

sv. _Ichthyosauria
(nepiibuzni!!!)

P adiadie s 4 &
»

Sauropterygia:
Plesiosauria

Elasmosaurus

e



(?Sauropterygia)
Placodontia
(Trias)

Henodus

Placodus

stfedné velké vodni formy,
moiskych / brakickych vod

nejasné postaveni — snad
ptibuzni Sauropterygia

Placodontia

motské / brakické formy, trias Tethys,
_ ol durofagie (schranky mlzi?), dlouhy
as, fada gastralii — podobné jako u

C
m J Notosauria a Plesiosauria

-sesterski skupina
Lepidosauromorpha
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Placodontia ’ lf

svrchni trias: I =
Placochelys, o g Tl

Psephoderma, P N

Henodus e _— g 3 -1
konvergentni vyvoj W

k zelvam et

(P savci)

Sauropsida: Diapsida:

e Lepidosauria:

- haterie Rhynchocephlia (1 spp.)

AMNIOTA

+Dinosauria a »

e +Ichthyosauria

Chelonia:

basalni skupina
Archosauria
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Chelonia = Testudines Zelvy: Chelonia
Zelvy

300 spp. 12 fam.

* Kruny¥: dermalni kost + epidermalni desky
— Carapax: neuralni desky+ costalni desky + periferni
vs. Verterbralni, pleuralni a marginalni

— Plastron: 4 pary + entoplastron vs. 6 pari

Enloglastron

g Zelvy: Chelonia
340 spp. 12(14) fam.

kostra krunyie

,‘ Hypcplaston 9

| vt

{Mesmioureg

% - ‘-«-j
Yy Hypeglastron

==,
\)}nrcmn

(5) Boews of plastron * Unikatni posice pletencti: hrudni uvniti hrudniho kose, panevni —

(2) Bones of carspace

Supramargnal Soved L sriista s carapaxem, zvétSeny coracoid
i z * Dychani — zvlastni svalové ipravy, pfidatné organy u vodnich
E (kloaka, nosni dutina)
N * Bezzubi, rohovité listy, Deficientni amelogenin
[ E * Anapsidni (ale spankovy zafez — apomorfie) a diapsidni, tympanum
i > prekryto kuzi
Vs Z * Penis neparovy, podélna kloakalni §térbina
% E * Obratle: 10 trup, 8 krk: specificka artikulace
{c) Scates of carnpace )a

Anapsidni lebka, bez zubt,

B base lebky resp. patrovy
temporalis komplex bez pevného spojeni s
mozkovnou (jen pterygoid),
neparova apertura
nozder,redukce nasala, absence
parietalniho otvoru

T

S Rib
Shoulder {1\
Z‘i girdle )

() Turtle (b) Alligator

Figure 8.30 Cross section of turtle body (a) showing the
unusual position of the appendicular skeleton inside the rib cage
(dark) compared with the external skeleton of other vertebrates
(b), illustrated by this cross section of an alligator.
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Skrytohlavi (Pleurodira) —
krk skladaji vodorovné

« Dlouh¢ zygapophysy krénich obratli,
kompletni sriist panve a krunyte

matamaty a pelomedu;
Skrytohrdli(Cryptodira) -

zatahuji hlavu (zygapophysy redukované,
panev fixovana vazy)

Testudines
3 Pleurodira Cryptodira

i ' ; V Americhelydia

E

1 1 ‘ '}ﬂowchh'
( I % - %\ Testudinoidea 1 - L T
i ‘ 2 . ] = NORTH mﬂ %::::
) i; il | | ]i-;! l:: =t o

|| B
L

—— Rrenwioanura {
JSauria 1

Amsion 2015:  the first genome-scale analysis
sequenced 2381 ultraconserved element (UCE) lodi representing a total of 1,718,154 bp|

NG Crawford et ol /Modeculer Phylogenetics and Evolusien 83 (2015) 250-257

Chelonia: Pleurodira

¢ Matamatoviti — Chelidae
— 50 spp, dravi, vodni, 15-50 cm: JAm 3
(Chelus fimbrimatus— matamata,
Phrynomys - vousivky ;
— Au—NG (dlouhokrcky — Chelodina,
emydury - Emydura)
* Pelomedusoviti — Pelomedusinae
— 18 spp. Af, Mdg, Sey: drobni vodni
¢ Terekoviti — Podocnemidae

— 8 spp. vodni, do 100 cm (tereka), dospélé
bylozravé, JAm,
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Chelus -
matamata

Chelodina
mccordi

+Proganochelydae
(nejstarsi Zelvy)

Peltocephalus

) Podocnamiddas
Podocnemis | ) |

+Proganochelys Trias
SEAs

Podocnemidae:

+Stupendemys,
pliocen JAm
(2m)

Podocnemis tereka Erymnochelys madagascarensis

Chelonia: Cryptodira: Trionychida

» Karetkoviti — Carettochelyidae
— 1 sp.sladkovodni NAu-NG (pfedni kon¢. padlovita s drapy) , bez
epiderm. desek (karetka novoguinejska —Carettochelys insulpta)
do 70 cm
» KozZnatkoviti — Trionychidae
— 25 sp. (25-130 cm) vodni , plochy krunyf red. dermalni kosti — jen
stiedni ¢asti desek, krunyt pruzny, kozni dychéani
— SAm, Af, SAs
— kozatka africka Trionyx triunguis — az do Syrie a j Turecka

Trionychidae.‘Raphatus’ euphraticus Carettochelys NG

Trionychidae: Apalone kozatka trnitd NAm Trionyx Af
- . .

- p | Apalone




Chelonia: Cryptodira: Americhelyda

+ Kajmankoviti — Chelydridae
— 2 spp., vodni, velké (do 70 cm) Kanada az JAm - kajmanka

Chelonia: Cryptodira: Americhelyda

» Karetoviti — Chelonidae
— mofe (predni kon¢. padlovita s drapy) , velci (do 150 cm), 7 spp.
kosmopol. (kareta obrovska — Chelonia mydas — bylozrava,
hnizdisté i ve sttedomoii az 1200 vajec /10 hnizd (1x3 roky),
k.prava — Eretmochelys imbricata — drava-korysi,houby,
zelvovina)

» Kozatkoviti — Dermochelyidae

— 1 sp. Nejvétsi zelva -do 250 cm (1000 kg), kozatka velka
(Dermochelys coriacea): redukce kost,krunyte na nékolik tisic
isol. kostnich desticek, potrava: medizy, trubysi, rychli plavci,
nyni jen ca 40 tis. kusti

Chelonia mydas

Dermochelys coriacea

Kozatka

-
- Ploutve - bez drapi

Macroclemys temmincki,
Kajmanka supi USA

Chelydra serpentina k.drava

az 500 kg

27.05.15

Chelonia: Cryptodira: Americhelyda

» Klapavkoviti - Kinosternidae.
— 25 spp., JAm- SAm, vodni, mensi, vysoky carapax, déleny
plastron
* Dlouhohlavkoviti - Dermatemyiidae

— 1 sp. reliktni C-JAm (dlouhohlavka mexicka — Dermatemys
mawii) , kostény krunyf bez $vii, 65 cm
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Chelonia: Cryptodira: Testudinoidae

* Hlavcoviti — Platysternidae

— 1 sp. vikariant kajmanek v JV Cin& : hlavec plochy (Platysternon
megacephalum) 20 cm

* Emydoviti - Emydidae
Ki — 40 spp., vodni i terestricti, mensi (ale i do 60 cm) NAm -
inosternum leucostomus . .
Chrysemys picta, Trachemys scripta, Graptemys, Terrapene -
klapavka 10-15 cm N , K R
— 1 sp. Eu — Zelva baheni Emys orbicularis -

Staurotypinae
Staurotypus
salvinii

klapavec (C-S Am
3spp.) — 30 cm

Graptemys
il pseudogeographica,

Emydoviti - Emydid
—40 spp., NAm -
Chrysemys picta,
—1 sp. Eu — Zelva baheni
Emys orbicularis

Platysternon megalocephalus
- hlavec

4_‘ Mauremys leprosa —
- NW Africa- Spain
AN

Chelonia: Cryptodira: Testudinoidae o
ryp R S

* Bataguroviti — Bataguridae = Geoemydidae 7 & - i
— 65 spp. vodni i suchozemské 13-80 cm, SAs- SEu (Z.kaspicka — P . * Rhin

Mauremys caspica a M.rivulata — Balkan), nékolik spp. C Am, — —
). P ) pp WG f(\(\ *§£%§ 5
WL AN /]
A

NW Af)
* Testudoviti - Testudinidae 5

— 40 spp. suchozemské, S Eu-As, Af, Sam 15 cm — 1 m, vysoky
silny karapax, hrabavé nohy, diapsidni lebka, byloZzravost , max.
diversity v Africe, resistence (cf. moisky transport): Galapagy, SVt S
Seychely, Mdg — obii formy Geochelone, z.skalni Malacochersus 4 RN
— extrém.plochy krunyt (Eaf)

— z.vroubena Testudo marginata, z.zlutohnéda T.graeca, z. i
zelenava T.hermanni i

—




Testudo graeca

+Testudo atlas, Pliocen 2,5 m
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Avemetatarsalia
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Archosauria (s.str.)

rust nedeterminovan interepifys.disky, rozvoj fenestrace
lebky: anteorbitalni otvor, mandibularni otvor, orbita ve
tvaru obraceného trojuhelniku, zuby lateralné stlacené,
kloubni artikulace mezi calcaneus a astragalus
(ptedpoklad intertarsalniho kloubu), pubis a ilium
prodlouzeny, genitalni otvor podélny, femur s lateralni
hlavici a 4.trochanterem (disposice k bipedii), K-
strategové, hnizdo, péce o potomstvo
+,,Thecodontia“
Crocodilia
+Pterosauria
Saurischia
+Ornitischia

Archosauria:
zvétSeni a
fenestrace
viscerokrania
thecodontie
prestavby femuru
a panevni
koncetiny
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s e
Putypes Three crocodilian genomes reveal
Opossum ancestral patterns of evolution
i among archosaurs
Elephant
Dog
r
Human
e Pyt
Green sea turtle. e
g’ Chinese softshel turtle
: = P
H —— Genomickd analyza :
% ﬁmblt
i e Chichen Archosauria -
s Penguin LAl .
b Pscn radikalni omezeni
i genomické
by utraconserved yrates evoluce
ties vary, Spe Tow rat extant

5qu
structed the gencemes of the common ancestor of birds and of all
archos:
of these species is uncertain).

12 DECEMBER 2014 + YOL 344 155UE a5 1335

Archosauria .
Euparkeria
.« Longi P
,,Thecodontla ongisquama insignis
U Perm Ornithosuchus

Crocodylia - -
st trias — Rec: 22 spp. ‘ 1\
Zebra s proc. uncinati, dychani s vice systémy svald
(mezizeberni, branice/jatra, ischopubické), témér
kompletni rozdéleni srde¢ni komory,ale otvor mezi

pravou a leovou aortou (for.Panizzae) a specificka

regulace srde¢niho ob&hu pro klid/aktivitu/potapéni,
kompletni druhotné patro, hrdelni posice choan, masity
jazyk Siroce ptirosty, tekodontni zuby, lebka s masivnim
protazenym rostrem, neparovy penis, velci - K strategie
(dlouhovékost etc.), péce o hnizdo a potomstvo

specificka vokalisace, pfenaseni a hlidani juv az 2-3

roky , mozek s neopaliem, kiize bez Supin s rohovitymi
Stity

B
_ Pleistocene ,,,m;i.c
10
—~4
&
3 e
; crocodile

o
563

. —
é 2 crocodie e
=2 P
#, [T =
==
0 0.6 03 1
M?Sﬂ years ago

12 DECEMEER 3004 « VOL 346 18SUR 625 12544

‘Three crocodilian genomes reveal
ancestral patterns of evolution
among archosaurs

Genomickd analyza
Croccodylia:

Drasticka redukce
genetické diversity v
nejmladsi geologické
minulosti

=

bl'.)n{(
B - &

Crocodylia.

Thecodontni zuby,

Hrdelni posice choan

Epipubické vybézky, gastralia,
brénice

Crurotarsni Uprava- lateraIni
artikulace astragalus a calcaneus

10
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A Pgre (] Liong rombikituns be e ailigaee Dhars

Whrye] s th i gl (), crntnachen of iw S

Postsuchus  Trias

Archosauria:
Crocodylia

Alligatoridae
Kratka symfysa,
Siroké rostrum

Crocodylidae

11



Alligatoridae — aligatoroviti

heterodontie: dolni zuby prekryty
horni Celisti, 4. zub- zvl. jamka,
hlava kratsi , rostrum 8irsi,
zaoblengjsi

vlastni aligatofi 2 spp. NAm a Cina

kajmani 5 spp. C-J Am

Crocodylidae — Krokodyloviti

14 spp. circumtropicti, zaspicatéla hlava , 4.md zub dobie
viditely (neni jamka) , slana a brakicka voda, maji solné
zlazy (slinné)

k.nilsky (C.niloticus), k.moisky (C.porosus) , k.Celnaty
(Osteolaemus tetraspis)- Af,

Crocodylidae

Crocodylus rhombifer - Kuba

27.05.15

Alligator mississipiensis

Gavialidae —
gavialoviti

1 sp. g.indicky
G.gangeticus

K-strat., pozdni dospivani,
rybozravy, vyrazna péce o
potomstvo, nyni jen 300 ex.

tomistoma (7.schlegeli) Sum-Bo

12



Archosauromorpha
Archosauria
Crurotarsi
Crocodylia
Ornithodira
Pterosauria
Dinosauria
Ornithischia
Saurischia
Carnosauria
Aves (Birds)

Ornithodira:

. supra-acetabularni hfeben

. antorbitalni fenestrace

. Ctvrty trochanter na femuru

oo ®mp>

27.05.15

Pterosauria — ptakojeStéri
U trias — U kiida (220-65 mil.)
ca 170 rodti

hrudni
pletenec a
pohyb kifdlem
jako u ptaku !

B Carpalia Mun]br:

Pterosauria:

uprava kifdla: specialisace karpalni
oblasti — os pteroideum (a mobilni
propatagium), prodlouzené metacarpy
a4.prst,

noha: intertarsalni
kloub (calcaneus
srusta s tibii — dtto
dinosaufi a ptaci)

Pterosauria

Rhamphorhynchoidea
U Trias — U Jura

Pterodactyloidea
M Jura — U Kfida

D) e
i S———
e <
- \Eoe

GE = \ » —

1,\02‘_,

S = y —

S —— T

.

d
W0 mm

Pterosauria (vychozi situace: Eudimorphodon) —
kratky pteroid - malé propatagium

Rhamphorhynchoidea

" Rhamphorhynchus
Dimorphodon

13
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Kiida

jen Pterodactyloidaea:
Quetzalcoatl, Pteranodon
Ctenochasma, Tapejara
etc.,

Jura
Rhamphorhynchoidea

Ptereodactyloidea
Pterodactalus

Trias

Rhamphorhynchoidea:
Eudimorphodon,
Rhamphorhynchus

)
|

Fern

i P ks ot Pmmden. 3 g (0 4 s Lot 19181 oot e L M 3

Pterodactyloidaea:

Ornithocheirus

Pterodactyloidaea:

Pteranodon
kiida

Pterodactylus
(jura)

Pterodactyloidaea:

Dsungaripterus

Gallodactylus

Pterodactyloidaea: Ornithodesmus

Gnathosaurus

14



Pterodactyloidaea:

Ctenochasma

Pterodactyloidaea:

Anurognathus

drobna insectivorni
forma — dtto
netopyr

Dinosauria

dominantni skupina
Jura-Kiida

popsano ca 1500
rodi

27.05.15

Pterodactyloidaea:  Quetzalcoatlus

Pterodactyloidaea:

Tapejara

Tyrannosaurus

15



Saurischia

R

Ornithis@f

Hium
,‘ Pubis

Ischium

Saurischtia
Ornithischtia

N O MO ~mn O
N O -S>

Isciiium

27.05.15

| = h\Saurischia
N ",fjcs' )
) \ -

pub ~

)
||{"~\,
N4
" \ )
I o g
Sauropodomorpha Theropoda
Thyreophora
@)
/7 Lesothosaurus
4 Pisanosaurus
Saurischia
Omithischia
Dinosauria
Herrerasauridae
THEROPODA Dromaeosauridae
AVES
Tyrannosauridae
SAURISCHIA
Plateosauridae
Vulcanodontidae
Brachiosauridae
Diplodocidae
DINOSAURIA

Scelidosauridae
Ankylosauridae
Stegosauridae

ORNITHISCHIA Ceratopsia

Iguanodon

ORNITHOPODA \ Hadrosauridae

16



Sauropsida
Diapsida
Archosauria
DINOSAURIA :

Orhithischia

Saurischia 4

Spinosaurus

Iguanodon

Ornithoischia:

Thyreophora: stegosauii a
ankylosaufi

Ornithopoda (bipedni):
Iguanodonta a Hadrosauria

Marginocephalia:
Pachycephalosauria a

Ceratopsia

Triceratops  BS

rnitopoda: Hadrosauria

iferenciace dutych hlavovych atvari (rezonatory)

e e

27.05.15

Ornithischia

. «S"-'" Tl

e

4 Ankylosauria

Stegosauria

Goantam | Masaiovelam | Hall kam

Edmontosaurus

Kitowaurus

Tenoetosaurus. Ouransaveus

Parasaurolophus

17



MARGINOCEPHALIA

e

[

Saurischia:

Sauropoda

27.05.15

DIPLODOCOIDEA

The Graceful Giants

MACRONARIA

The Almighty Tallest

Postcranial Skeletal Preumaticity
in Sauropods tions

[

has =
e tren

FIGURE 7.6. Hypothetical confiormation of the respizatory system of a diplodocid sasropod. The Jeft forelimb, pectoral gir-
dle, and rites have bevn removed for clarisy. The bung is shown i dark gray, air sacs are Sght gray, and pesumatic dvensods
are black. Only some of the elemerns shown in this illustraion can be determined with cersainty: the mimsmum bength of
the trachea, the presence of a1 least some air sacs, and the minimum extess of the preumatic diversicula. The rest of the
respiracey system has boen reswored based ca thas of bisds. bun this remains speculative. The skelescn ts medified from
Noeman (s9855y).

18
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Figure 2. Phylogenctic. stratigraphic and geographic distribution of titasosaur species. Black-filled circles
apecaes from white-6lled carcles with black borders
indicate species from southern landmsasses. Based on data from Upchurch ef al. (2004), with
‘modifications from Wilson and Upchurch (2003) and Wilsom (20052)

Svrchni kiida — expanse kontinent(l - dominantni obraz zemé
—rozsahlé niziny, mokradni pralesy atd.

600

=
4503
50 E

» [
300|g Wreens

g Elcosrens
150|2 [ suscecesiss

[Domes s amowceses

novy typ vegetace
~
e \ | B

{ KT
1861: Solenhofen, U-Jura (230 mil.

Archaeopteryx lithographica

):
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Dromeosaurni
theropodi

Archaeopteryx

Aves

Protarchaeopteryx
Cina 270 My

27.05.15

Caudipteryx zoyi

20



Confuciornis sanctus, Cina
E-Cr, nové: stt.Jura (240 mil.)

pygostyl, zobak bez zubu
(cf. téz pohl. dimorfismus)

¢ Vznik pefi — organ socialni
signalisace (epigamni
funkce — pohlavni vybér) ?

27.05.15

gt D

genetic overts
L] Molecular patrwars

Bl s ) edio-ateral Aus

Derercron W

saunys (D). and Anchiomis (E). Blsterally branched feathers in Dikng (F)
and Snomithosacrus (G). (H) Wing fIGHE feathers with symmetricai vanes
in Anchioms. (1) Pedsi fight feathers wh asymenetrical vanss in Micro-
raptor. (3) Ractis dominant tai eathars in Confucksoms. (K) Prodmaly

Foitcte 8§ siom cets

v ]‘(‘ Jinare

Feates Staments

Commagatads

Feuer but
Megaoanrs

ribbariike tad festhers in Simicaudpteryx. (L) Phylogenetic dstribution of
major festher morphotypes (moncflamentous. radisfly branched. bilster
ally branched. symmetrical fight, and asymmetrical ight feathes) among
dinosaurs. (M) Major novel marphogenetic events and molecubar pathrays
Guring Seather vciution. These major Seathor MEABROAYDES Gan bo explaned by
seective usage of the fwe novel “Moleculy CHoUts” discussed in the test. Red
arrows fank a feather

Trasse | | Cretaceous

s
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Iberomesornis

U Jura (Spain): ozubené ptadi juv.

=)

e R 2 e
——— e )
o,
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/ Y
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y \
\ “Rareern wry
St et
L Speerca vwe A ave
s 1wy -
Dy w. -
St et pn Cowe e St 1 by
g
St ot

b Pigure 128 Dvolution of derived charsciers of Mrds
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Oviraptor — piimé doklady inkubace
vajec v hnizdech (Gobi), diive
interpretovano jako predace vajec

inkubaéni posice (fosilni doklady): pefi
jako inkuba&ni/ochlazovaci orgén ?

22
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A bizarre Jurassic maniraptoran from China with
elongate ribbon-like feathers

Fucheng Zhang', Zhonghe Zhou', Xing Xu', Xisolin Wang' & Corwin Sulivan'

Recent codrowurian discoreie hav vy cichod cur  itcpumcnary ormamesttion a5 carly 43 he Midle 1 Lt
Anledge o he ransticn from dinonsars o Ve, et il Jandc, e proidesfrber e deme ebaing 1 thi spect
epertd o chs 10 thi trmbion e om ety well e remsaion o o v heropo B

ren grep’ . e

Mirpoes Gt 1989
ot theoped the Ovirspuroauria Avic Gt 1554 P, 2004
Piylognctc sl o & be the e tasen 10 Sctmatopiygiie et Youn 302
Epbdeossurnt

Epidecpeys o pomeses o i o sengate ibben e L

c s
P Tocmin H v

P
- caneen: o
e, . B b, inchie: . rhalmgs
- ataie s e s nd Ve o o v rchi e, spelas , errare: 6, Ui, theraci: vetabeac: .
e i - & e 7 > i wv,

A bizarre Jurassic maniraptoran theropod with
preserved evidence of membranous wings

Xing Xit,

Xiaoting Zheng,
Corwin Sullivan,
Xiaoli Wang,

Lida Xing,

Yan Wang,

Xiaomei Zhang,
Jingmai K. O'Connor,
Fucheng Zhang

& Yanhong Pan

Nature
(2015)

Yi qi gen. et sp.
A nov.

The wings of birds and their closest theropod relatives share a uniform fundamental architecture, with pinnate flight feathers as

the key componentl, 2, 3. Here we repart a new scansoriopterygid theropod, Yi gi gen. et sp. nov., based on a new specimen from

the Middle-Upper Jurassic period Tiaojishan Formation of Hebei Province, Chinad. Yi s nested phylogenetically among winged
theropods but has large stifffilamentous feathers of an unusual type on both the forelimb and hindlimb. However, the filamentous

feathers of Yi resemble. in bearing Most surprisingly, Yi has a long rod-
like bone extending from each wrist, and patches of membranous tissue preserved between the rod-like bones and the manual a- ¢, Wing of Yi, Bat Model (a), Maniraptoran Model (b), and Frog Model (c); d, bat wing; e,
digits.

pigeon wing; [, pterosaur wing; g, giant Japanese flying squirrel wing. Yellow colour indicates
styliform element in a, b, ¢, d, . and g.
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Archaeopteryx

Anchiornms

Epidexipteryx

Fig. 6. Airfolls of selected manimptorans. Arfoks (in biue) of the basal the baeal
(Anchsornis, the basal birds . Sapeornis, and Jehalomis, and a modern pigeon. Feathered airfods are
greater in numbiy and are more distally pasitioned in eary birds and ther closest theropod relatives than in
modern birds. The scansoriopterygid Epidexipteryx has stff downlike feathers (in green) on both the forelimb and
hindimb and long ribbonike feathers on the tal, the ssrodyramic functions of which remain poorly known.
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*9000 spp., 120-175 celedi
*Pévci (Passeriformes) 5000
spp.

*Ostatni (ca 28 fadu) 4000 spp.
*U nas: 220 hnizdicich spp. +
150 sezonné protahuje i zimuje
*Systematika komplikovana —
Celedi OK, struktura fadd ovSem
mnohdy provisorni — nékteré
fady spise sbérné skupiny
(kratkokridli, veslonozi,
srostloprsti, dravci)
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