¢ Primarni

viscerokranium:

mandibulare-
quadratum-
hyomandibulare
(stapes)
* Dermalni
skelet:

— Dentale,
coronoideum,
angulare,
suprangulare,
prearticulare

Non-Mammalian

Synapsida

2-3-4-5-3 (4) 2-3-3-3-3
Dentition homodont and D::;iﬁm often bztemodon:
hyodont
E;‘::lyegnus with scales Epidermis with hur
ip or ivip P (except for the
monotremes)
Threc-chambered heart Four-chambered heart with
in most left aortic arch.
Ectothermic with low Endothermic with high
metabolic rate metabolic rate
Nonmuscular diaphram Muscular diaphragm
No mammary glands Mnm_muy glands present
Relatively small, simple brain Relatively large, complex br:

Historie Mammalia:
Fosilni zaznam

* Synapsida - nejstarsi Amniota - od
stiedniho Karbonu (ca 320 My)

* Cotylosauria vs. Pelycosauria (nejhojnéjsi
skupina v permu a triasu)

Basal amniote evolution

“Cynodontia®

MAMMALIA

§

':-.c.
o — =
e

S

5 2'..

e

-
-

Pelycosauria g E 7

dol ; |
i ..;.g... ¢ Vi
il ‘. é(

[ARCHOS AURIA]
ELDURAURIA)




Synapsida

Caseasauri E

Eothyrididae 4
Caseidae +

‘arar i +

[Sphenacodontoideal

Temporalni jama mezi
squamosum, jugale, postorbitale,
occipitale orientovano vertikalné

O idae +
Edapt i +
i is +
+
+
Cutleria +

Sphenacodontidae +
Therapsida (mammals and|

Tree of Life

http://tolweb.org/access
ory/Synapsid_Classifica
tion_& Apomorphies?a
cc i

st

Sa, lar; Sp, splenial; Sq,

Synapsid skulls in lateral view. A, Cotylorhynehus, a Lower Pcmmn caecud B, Varanosaurus, a Lower Permian
c, , a Lower Permian an Upper Permian therapsid.
Redrawn from B, Berman et al. (1995); C, Romer and Price (1940), nndD Orlov (1958). Abbreviations: An,
angular; Ar, articular; Be, braincase; D, dcnlary,E cplplcrygmd F, frontal; J, jugal; L, lacrimal; M, maxilla; N,
nasal; P, parietal; P, Po, Prf, prefrontal; Pt, pterygoid; Q, quadrate; Qj,
T, tabular. Scale bars equal I cm.

The classification of synapsids may be summarized
as follows:

| “This classification and the list of apomorphics
given below is taken from recent studies by Reisz (1986), Hopson (1991), Reisz et al.
(1992), Berman et al. (1995), and Laurin and Reisz (1996), to which the readers should
refer for further information.
Caseasauria (cothyridids and cascids) exhibits the following autapomorphies:
A long external naris with an external narial shelf (Fig. 1A).
A pointed rostrum formed by the dorsal process of the premaxilla (Fig. 1A).

Caseasauria

Eothyrididae

Caseidae




Pelycosauria
* Ophiacodontia : nejprimitivné;jsi
Pelycosauria, 1-2 m, velké rostrum pfima
Celist, spankova jama mala, tropibasicka 1.

Pelycosauria: Varanopseidae Pel

Pelycosauria: Edaphosauria Pel (Am,Eu,As) 1-3m

Pelycosauria:
Sphenocodontia

Dimetrodon Pel



Pelycosauria:

Sphenocodontia

Dimetrodon Pel




Tetraceratops

Jediny therapsid z Pel

Therapsida

» Extrémné diversifikované skupina Pe2- Tr2,
herbivofi i karnivofi , lebka 3 - 100 cm

» Afrika (Karoo formation), J Rusko, Cina

Autapomorphies of Therapsida include:

Interpterygoid vacuity short (less than 20 percent of the length of the palate,
measured from its anterior end to the posterior edge of the transverse flange of the
pterygoid).

. In therapsids, the braincase remains firmly sutured to the dermal skull elements.
No more than twelve upper postcaniniform teeth). Other synapsids have at least
thirteen postcaniniform teeth.

Ectopterygoid teeth absent. Other synapsids have small teeth (denticles) on the
ectopterygoid.

This list of autapomorphies takes into consideration the recent discovery of Tetraceratops, the oldest known
therapsid (Laurin and Reisz, 1990, 1996). Tetraceratops lacks many derived characters present in other

therapsids. Therefore, this list differs from other published lists of autapomorphies of therapsids (Hopson and
Barghusen, 1986; Gauthier ct al., 1988; Kemp, 1988; Hopson, 1991).

Tetraceratops

Therapsida: Dinocephalia

Velka mozkovna (squamosum,
masivni artic/sq/quad kloul
etc., vzpiimena posice

Deuterosauridae
(dravci),

Moschopidae (byl.
Karoo),

Tapinocephalidae




Therapsida: Titanosuchia

* Dinocephalia * Znacny rozvoj dentale - Heterodontni
unicuspidni zuby C

* Druhotné patro dobfe vyvinuto (patr. zuby)

Sklerotikalni prstenec oka
* Moderni autopodium (2-3-3-3-3 ¢lanky)
* Velciaz 4-5m

« Anomodontia

Vysoce
specialisovani
bylozravci,

40 rodl -
nejuspésnéjsi
therapsidi (zejm.
skupina
Dicynodontia) -

Therapsida: Dicynodontia Therapsida: Dicynodontia

Absence zubtl, zobaky,
monokondylni
tropibasicka lebka,
masivni pletence,
lumb.Zzebra etc.

Vesmés velci bylozravei, ve¢.
vodni (jako Zelvy)




Therapsida: Theriodontia

» Gorgonopsia
* Therocephalia
» Cynodontia:

— Cynognathidae, Diademodontoidea,
Probainognathus, Trithelodontia,
Tritylodontia, Mammala

Therapsida: Theriodonta - Gorgonopsia

* Vysoké koncetiny

+ Caninisovana dentice (u nékterych extrémné
v¢. redukce postcanint - Smilesaurus,
Scymnognathus), vysoké rostrum, prostorna
nosni dutina

* Pohybové aktivni dravci - cf. psi, Ca 1-2m,




Therapsida: Theriodonta - Cynodontia

Drobni, vyrazné heterodontni dentice, I, C,
dominuji postcaniny - vicehroté, dokonalé
druh.patro, uzavtena §térbina, for. incisivum
prox.,

Terminalni posice nozder

Efektivni Celistni kloub - valcovité quadratum,
masivni osvaleni,

Znacny rozvoj dentale - proc.coronoideus,
Redukce lumb. zeber (?zivorodost)




I'herapsida: Theriodonta - Cynodontia

Diademontoidea:

Vétsi herbivorni
formy

Morganucodon

Cynodontia: Probainognathus
Probainognathus

Cynodontia:
Tritylodonta
= Tritylodontidae

Vysoce
specialisovani
herbivofi




Therapsida: Theriodonta - Tri

Tritylodonta:
Ictidosauria

Oligokyphus squam-dent
kloub, zuby!

Srv.: Tritylodonta

Cynodontia:
Trithelodontia

Diarthrognatha:
Diarthrognathus - oba
klouby
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Docodonta / Morganucodonta:

* Morganucodon watsoni T3 Rhaet (lom Duchy, GB)

* drobny

* Postcaniny s 3 seridlnimi hroty

* 5L, 5 molariformti, premolary

» Mandibularni zafez s foramen mandibulae
(chrupavg¢ité articulare)

» Koncetiny sav¢i, pletence pokrocilé

Celkem ca 8 lokalit a rodi

UK, EU(Portugalsko)
USA, SAf, SAm

11



Docodonta

years ago, Cas
the earliest-known
mammal that had
specialized skeletal and
soft-tissue features for
swimming and teeth for
eatingfish.

Triconodonta (Jura)

* Heterodontni chrup: trituberkuldrni
postcaniny, velky P4/4, : stfizny efekt
(alterace max/md. cusptl)

« fosa temporalis na ramus mand.,

» Mastikace moderni: m.temporalis,
m.masseter, m.pterygoideus

* Vnitfni mandibuélni zétez jen nepatrny
» Etmoturbinalia, cribriformni desticka

12



Pantotheria:
Symmetrodonta (napt. Amphidontidae, Spalacotheriidae)
Eupantotheria: Amphitheriidae, Dryolestidae,
Aegialodontidae etc.

« savci s triangularnim
uspofadanim cuspti na
postcaninech,

* Prvnijizs
Morganucodonem
Jura 1: Kuehnotheriidae
(Symmetrodonta s.str.
nebo piedkovska skupina
Pantotheria, sesterska
Morganucodon?)

Haramyidae - Jura 1

* Vicehrbolkaté stolicky s
centralni fossou - pouze
isol. zuby

Haramyidae=Microlestidae
=Microleptidae (G, CH,
GB)

¢ Ptilodus

PROTOTHERIA THERIA

(5 o 1
Monotremota  wETATHERIA EUTHERIA

g 1 Myituberncuiata

i Dmmlcnana =
i g
x i ! ! N
il .
= s% Pantotheric

E Therapsida

Multituberculata

Vysoce specialisovana dentice a Celistni aparat:
Veliké premaxily s 1-3 I (I12/ nejvétsi), diastema
Multituberkulatni zuby (6-3/5-3)

Chybi septomaxila

Distalni extense maxil, palatinum vytésnéno do
stiedu patra, nevstupuje do orbity

Ptevaha plasiomorfii (Mammalia i Pelycosauria)
napt. ty¢kovita cochlea, ?absence vnéjsiho
zvukovodu, ale

3 usni kistky

13



* Multitubercuata

* Gondwanatheria
« Pal/Cr Patagonie,
Indie, Madagascar,
Tanzanie

Eupantotheria

* Dryolestidae - drobni
omnivofi J-Cr

¢ Peramuridae
- Cr

14



anucodon. A Monotremata, B Theria
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Yanoconodon allini
sheds new light on
the

evolution of the
mammalian ear.
March 15, 2007

Abstract: Detachment of dible important innovation of modern .

describe a Mesozoic eutriconodont nested within crown mammals Ihut clearly illustrates this transition: the middle ear bones are connected to the.

mandible via an ossified M eckel's cartilage. The connected ear and jaw structure is similar to the embryonic pattern in modern monotremes (c

laying mammals) and placental mammals, but s a pacdomrphic feature retained in the adul, unlike in monotreme and placental adults. This

sttt rvesalt o etetion o s promamcnlio st oo  cormoted withdifet developrentsl g et ecrony)
This homoplasy of vertebral characters in the thoraco-lumbar transition and unfused

lumbar s amon carly mamils. This slmllar to the effec of homeobox gene patterning of vertebrac in modern mamimals, making it plausible

p of vertebral characters in carly manumals.
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Zaver

» Jednotlivé savCi znaky se objevuji ve
fylogenesi nezévisle

» Typickd je mozaika odvozeného stavu
nékterych znakli a ancestralniho stavu u
znak jinych

* Srv. Prototheria

Zmény mastikace

17



Cope-Osborn

tuberculosectorialni +
trituberkulatni

= tribosfénicky molar
Simpson (1936)

Klasicky obraz ¢asné evoluce savcii:

e.g. Crompton 1971

Tr3/Jural: Non-mammalian Pantotheria
(Morganucodon) vs.

Direct mammalian ancestors: Kuehneotherium

Jura 3: pretribosphenic Peramus

Cr 1: tribosphenic Aegialodon

Masivni zebra a obratle - sav¢i pohyb. modus

Cr 2/3: nejstarsi doklady Theria s.str.:
Deltatheridium , Holoclemensia, Prokennalestes

soubéZné: Multituberculata a Monotremata

Takika vSechny doklady ze severnich kontinentti:
evoluce savcil na severu

18



Obdurodon discksoni
Mio, Riversleigh Formation

Ornithorhynchus
anatinus,

Recent

Od konce 80.let — explose novych nalezti
a nazorovych prestaveb

« Shuotherium Chow et Rich, 1982 (Jura3, Cina a Anglie:
Sogogneau-Russell 1998): alternativni modelace
tribosfenického vzoru, resp. tribosfenické okluse:
,.talonid“ pfed trigonidem

« Steropodon Archer et al., 1985 (Cr3: Australia)

L e e -- pod ¢arou:

* Soubéiné: zména taxonomické dikce (i klasifikacniho usu cf.
kladistické sekvencovdni apod.): vyprazdiiovdni naplné
nomindlnich vy$Sich taxonii — konkretisace profesiondlnich
diskusi ditslednou citaci jednotlivych forem (druhit)

. Od pielomu 80. a 90. let - doklady savci z jiznich
kontinentt

Vincelestes Bonaparte, 1986 (Crl, Patagonie)

Ausktribosphenos, Bishops Rich et al. 1997,1999 (Cr1
Australia)

1999: Ambodro mahabo Flynn et al. - Jura2, Madagascar

-

—
oo The tacme tavse s e asteanmty wen on 3. Abcwstn . crom]
Lot et v, o

. et e st
Iz e Y s - ;17 .
2 Ambodro — doklada velmi
H = o s

LS Casny vznik tribosfenické

Fgar ) Crincogy 35 oot enshcs o secnd VOXSHendars rganisace, posouva
1 » e d - 0 Oli,ln ace ]’)L'omd )
B L e ikl DOCAtek Vlastnich savcl
et Dettengans, Auskindesphencs (2olh o cortested shylogenetc . . .

et 1 ,,Tribosphenida‘“ do Jury — a

R ————————— (| (ondwany !
i, Svergeng holomares) ek 3n rCCRrlly DS, Cuto-0eang Lakond
o
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Luo, Cifelli et Kielan-Jaworowska 2001:
Dual origin of tribosphenic mammals
* Australosphenida: Monotremata (incl. Steropodon),
Ausktribospehnida, Ambodro - apomorfie: spojity
cinguldarni zahyb na lingualni strané spodnich stolicek,
posledni premolar s trigonidem (tj. 5 M!?) - dtto u

i
n
L

s Obdurodon, plesiomorf: postdentdrni zarez (u
U::z Ausktribosphenos)
Zungheotherian * Boreosphenida (incl. Tribosphenida McKenna, 1975):
e —oa nemaji mesialni ani lingudlni cingulum na M/x, ale
Ristrroriam j cingularni cuspidy, etc. Biogrogr.: Cr1-N-hem., Cr3-
Ernaceus . .
i migrace do S Am, Indie a Af
Prokennalestes b Combined treq
s Ostataricm e Cmam

Didelphis

Asfaltomylos Rauhut et al. 2002 (Jura, Patagonie)

Australosphenida : monophylum

Shuotherium

Cr 1 Yixian

Formation,

China, 125
My BP

Spodni Jura 195 My (Lufeng Prov,
SW China): nejmensi druhohorni
savec, extrémné velky mozek . ” ~ - * 1999: Jeholodens
Hadroconium wui Luo, J = * (Eutriconodonta)
Crompton, Sue, 2001

http://www.digimorph.org/specimens/Hadro
codium wui/  UEASISIomuLEs
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* Nejstarsi doklad
EUTHERIA:

» Eomaia scansoria Ji et
al., 2002

Crl Cina 125 My ago (4.
50 My pied jinymi Euth.

Uprava autopodia ukazuje na §plhani a stromovy zpiisob Zivota

..nejstarsi vacnatec

An Early Cretaceous Tribosphenic Mammal and Metatherian Evolution :Yixian
Derived features of a new boreosphenidan mammal from the Lower Cretaceous Yixian Formation of China suggest that it
has a closer relationship to metatherians (including extant marsupials) than to cutherians (including extant placentals). This
fossil dates to 125 million years ago and extends the record of marsupial relatives with skeletal remains by 50 million years.
It also has many foot structures known only from climbing and tree-living extant mammals, suggesting that early crown
therians exploited diverse niches. New data from this fossil support the view that Asia was likely the center for the
diversification of the carliest metatherians and eutherians during the Early Cretaceous.

Sinodelphys szalayi is more closely related to extant marsupials than to extant§

and stem taxa of boreosphenidans in its many marsupial-like apomorphies in t

and anterior dentition

* Yixiang 2004: Repenomamus
1 m - predator juv. dinosaurt
(Psittacosaurus)
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Earliest Known Gliding Mammal,Volaticotherium antiqus

2006 China: Inner
Mongolia (Cr ?)

JURASSIC

TTES

#
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N
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PROTOTHERIA:
Monotremata
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