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Australosphenida

167 Myr !l 170-190 Myr

Monotremata  Teinolophos - 123Myr

Marsupialia Sinodelphys - 125Myr

Boreosphenida Placentalia Eomaia - 125Myr

Vejcorodi

Zivorodi
Vaénati
Placentdalové

Ambondro, Auskribosphenos (Madagaskar) — 167 Myr — predkové ptakofitnych (Monotremata)
s tribosfenickymi zuby ze stfedni jury — Gondwansky puvod! - srov. s Boreosphenida z
Laurasie (spodni kfida)



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

A iaaie JUrassic maminai mom
Madagascar

John J, Flynn*, J. Michael Parrisht, Berthe Rakotosamimanana,
William F. Simpson* & André R, Wyss§

* Department of Geology, Field Museum of Natural History, Chicago,
Minots 60605, USA

t Department of Biological Sciences, Northern [llinois Univeristy, DeKalb, .
MMineis 60115, USA

¥ Département de Paléontologie et Anthropologie Biologique,

Université d’Antananarivo, Antananarivo 101, Madagascar

§ Department of Geological Sciences, University of California, Santa Barbara,
California 93106, USA

The lower molars of tribosphenic mammals (marsupials, placen- |
tals and their extinct allies) are marked, primitively, by a basined |
heel (talonid) acting as the mortar to the pestle of a large inner |
cusp (protocone) on the opposing upper teeth. Here we report the |
earliest tribosphenic mammal found so far, three lower teeth ina |
jaw fragment from Middle Jurassic (Bathonian, —167 £ 2 Myr)'
sediments of northwest Madagascar. This specimen extends the
stratigraphic range of the Tribosphenida by some 25 million years,
more than doubling the age of the oldest mammal known from
Madagascar’, and representing only the second pre-Plio/Pleisto-
cene terrestrial mammal known from the island. Although it
indicates a more ancient diversification of the Triposphenida
than previously thought, this find fails to confirm molecular-

$ . . . Figure 3 The hotolype of £ 1 cchisal views. a, Stereapair; b, lingual; ¢, labial symmetrodant me
clock-based models proposing a Middle Jurassic divergence of 4 Detail of m1 talonid in lingual equal 1 mm in a-c, '|r-1"' {mmind. across the fing
mmupials and P]ECﬂﬂ'ﬂ]s,. In addition, it offers a gliﬂfIPﬁﬂ of The nremolar is dominaled by a large, : usp that i flanked posters- (and  are d
mammal evolution on the southern continents dl.ll'i.ng the | presumabily antero-) lingually t all Ii. The :-'fl.'.er 0 CLS :1||:. Holocier o
reiderabd smalier than e metaconids (cusp c) in typical (obluse-angled eptocristid, which

Middle thruugh Late Jurassic, countering the prevailing view" of |
a northern origin for tribosphenic mammals. S e s : £4 ® 1999 Macmillan Magazine

BER 1999 whww.nabire. coum
|



Fylogeneze Zijicich savcu

—— Laurasiatheria

Boreoeutheria

, —— Euarchontoglires
Placentalia —

95-115 Myr —— Xenarthra
Atlantogenata
—— Afrotheria
Australidelphia
Marsupialia —
//// »Ameridelphia“

Murphy et al. 2007



Vejcorodi (Prototheria)

scapula

Ptakofitni (Monotremata)

ZpUsob rozmnozovani a Upravy urogenitalni soustavy, kloaka,

pletenec pfedni koncetiny (procoracoid, coracoid, interclavicula),
sklerotizovany prstenec v oku, pfestavba Celisti, ztrata zubu, :
ostruhy na zadnich koncetinach e \ég(ufﬂ"’:‘\w%f

G

pro._:;oracoid. é: _1 )

interclavicle

« Jezuroviti (Tachyglossidae)

2 rody, 4 druhy
Tachyglossus, Zaglossus

+ Ptakopyskoviti (Ornithorhynchidae)

1 druh
ptakopysk (Ornithorhynchus anatinus)




PROTOTHERTA - vejcorodi

Monotremata - ptakoritni (4 druhy) - kloaka (Fec.: monos + tremos = jedind
dira), vejcorodost

- plazi znaky: procoracoid+coracoid, volnd kréni zebra, vakové kosti (epipubes,
obé pohlavi), koZzni vak jen samice jeZzur, jednoduchy mozek, jind stavba oka
(3 ocni vicka), mald vejce s kozovitym obalem (14x16 mm);

- savéi znaky: srst, bezjaderné erytrocyty, ¢tyrdilné srdce, svalnatd branice,
7C, 3 sluchové kistky, druhotny Eelistni kloub, homoiotermie (30-32 °C),
koZni zlazy véetné potnich a mléénych - mlezivo);

- specidlni: v dospélosti chybi chrup, jedové rohovité ostruhy na kotnicich, dolni
Celist z jediné kosti

- stari: praptakopysk - Steropodon, Kollikodon svrchni krida (nad 110 mil. let),
Monotrematum - paleocenni ndlez z Argentiny (62 mil. let) potvrdil existenci i
mimo australskou oblast, oligomiocenni Obdurodon z Austrdlie (30-15 mil. let)

Tachyglossa - jezury - Tachyglossus aculeatus - NGuinea, Aus,
Zaglossus bruijni, Zaglossus attenboroughi, Zaglossus bartoni, T Z.

hacketti - az 1m, Ex - Austrdlie, Tasmdnie, NGuinea, rec. pajezury jen NG, 1 vejce v
docasném vaku, sdni mléka, elektricky organ - metan z mravenisté

Platypoda (Ornithorhynchidae) - ptakopysk - Ornithorhynchus anatinus
V Austrdlie a Tasmdnie,do Evropy kozka v 1798, plovaci ldna na dlanich pod prsty, chybi
boltce, jemnd kiZe na zobdkovitych Celistech, nozdra vpredu, elektrosenzitivni,
samotdrsky 0,2-2km toku, plavdni prednimi nohama, juv 4+6 dolasnych zubd, 2 vajicka,
rozmnozovdni Alois Topi¢ 1899, k ndm Josef Korensky - kozky




Monotremata Marsupialia Eutheria

Aibion| Sreropodon Kielontherium "Prokennalestes’
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Fylogenetické vztahy riznych skupin savcu - Boreosphenida

Korunové skupiny zijicich Zivorodych savct predstavuji Marsupialia
a Placentalia a jsou jednotlivé soucdsti kmenovych taxont
Metatheria a Eutheria. Kmenova skupina Boreosphenida zahrnuje
Metatheria, Eutheria a dalsi vymrelé skupiny (Aegialodontidae).

Eutheria Placentalia

tdruhohorni linie

. Marsupialia
Metatheria

tDeltatheridoidea

tAegialodontidae

Ang. boreal = severni



METATHERTIA - vacnati, nezili v Africe, az na vyjimky nemaji
alantochoridlni placentu, rodi nedokonala mldd'ata, parové epipubes
(nehomologické s vakovymi kostmi ptakoritnych), coracoid srista se
scapulou, v mlééném chrupu jen P3/3, urogenitdlni soustava (2-3
vaginy, rozeklany penis), mldd’'ata sristaji s mlécnou bradavkou,
cas’ro ve vaku Jednoduchy mozek teplota 34-36 °C

Deltatheridium (Mongolsko)

jediny recentni faxon MARSUPIALIA - vaénatci (Am, Aus + ostrovy),
vak jen samice v dobé rozmnoZzovani, nékdy slabé vyvinut nebo chybi.



Monotremata  Teinolophos - 123Myr

] Marsupialia Sinodelphys - 125Myr

Boreosphenida Placentalia Eomaia - 125Myr

Oddéleni vacnatcil od placentdll jiz na konci jury az zaédtku kridy (prred
170-190 Myr') Jeholske vrstvy v SV Ciné

nejstarsi vacnatec - Sinodelphys szalai
Delphys - z reltiny, bazadlni vanatec

15 cm, 30 g, insektivorni, arborikolni, Cina,
spodni krida, 125 Myr.

Drive nalezené fosilie:

110 Myr (S Amerika)

90 Myr (Uzbekistan)

75 Myr (Mongolsko)
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Fylogeneticky strom vacnatcu
(Marsupialia)

Lat. marsupium = vak

. Diprotodontia
270 recentnich druhd dvojitozubci

Kunovci

| Notoryctoidea i, @
vakokrti ‘

Australidelphia

Microbiotheria
kolokolo

Peramelida

bandikuti

— Caenolestidae ﬁ

~<Ameridelphia“ vacicli

Didelphidae
vacice
Kolokolo (Dromiciops gliroides) zije v J Americe (Microbiotheria)




S-:-uthﬁ}mencaﬂ _ kangaroos  Australian
carnlwores bandicoots  vombats  camisrores

( AUSTRALIAN EADIATION )

+Euwrasian : : _ 4 J Amer'|ky PF'eS AnTar'ledU dO
Intercontinental migeation 1.
Australie

matsuplals

(5. AMERICAN RADIATION )

Intercontinental migration Ze S do J Amer‘lky

tHMORTHEEREIN EADIATION
ACROS3 EURASIA




Vymreli vacnatci - J Amerika

Borhyaena (Terciér) Thylacosmilus (Terciér)




Vymreli vaénatci - Austrdlie

« Fosilni Diprotodontia (Au)

* Jiz od Oligocenu ( Pitikantia), v miocenu
nékolik podéeledi Phalangendae (nejstarsi
Palorchesinac - terestrict)

« Diprotodon (2 m) - pliocen - pozdni pleistocen
(az 6500 let BP) - + Diprotodontidae

+ Thvlacoleo carnifex (Phalangenidae) . Wakaleo
(dtto) - makrofaunivorie



Vymreli vaénatci - Austrdlie

Diprotodon (pleistocen Austrdlie) -
vel. nosoroZce, pribuzny vombatim

© DK 2001




Procoptodon - obri klokan, 3 m, 230
kg, pleistocen Austrdlie

Propleopus oscillans -
masozravy klokan

Velci vacnatci vymfeli v dusledku aridniho klimatu na konci pleistocenu, vliv Clovéka
(Aboroginci pred 35 tisici lety) — vypalovani a lov. DalSi extinkce po prichodu
Evropanu — zemédélci, introdukce placentall - kralik, kocka, lisSka
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epipubes

vacice

epipubes samce klokana

klokan

epipubes



2 pochvy 2 délohy
—— 2 mo&ovody sinus vaginalis
sinus urogenitalis 2-3 pochvy
sinus urogenitalis
\(

kloaka \/ 2 mocovody

ptakoritni vacnatci

viviparni, zloutkova placenta (jen bandikuti allantochoridlni), kratka
brezost - 8-43 dni, porod plodl - jen predni konéetiny, dlouhd laktace
(>1 mésic) a postnatdlni vyvoj mldd’'at



.Ameridelphia”

Parovani spermii v nadvarlatech

Didelphidae - valicoviti (16/70) - Am, pétiprsté konéetiny, ovijivy ocas,
omnivorni az zoofdgni, dplny polyprotodontni chrup (50 - 9 I), mldd'ata nosi
samice ha hrbeté, vak v podobé koZniho zdhybu, nesrostlé prsty, ploskochodci
(Didelphis marsupialis - opossum, od Mexika na jih)

G 13 dni, porod 5 minut,
az 25 mldd'at po 0,6 g; 13
bradavek, ve vaku 10 tydnt
pak na hrbeté

DVD - vacice



Caenolestidae - vacikoviti (3/7) - horské de&t'ové pralesy JAm,

podobni rejskim, vak jen u mldd’at!, dplny chrup (46-48), zoofdgni,
neovijivy ocas

vacCik dravy — Caenolestes caniventer

I, - velky, k lovu



Peramelida

AUSTF‘G“dCIPhiG Microbiotheria

: o T ., Dasyuroidea
Peramelida - bandikuti (20) - bazdlni linie, .praseéi

krysy", Aus+Tas, NG, dplny chrup, srist 2.-3. prstu na
zadni konceting, prava placental, az do velikosti jezevce
(vakovci a vakojezevci), vak dozadu

Notoryctoidea
Diprotodontia

Macrotis lagotis - bandikut krdlikovity




Peramelida

Microbiotheria (1) - kolokolo Microbiotheria
- horské lesy J Am, reliktni skupina, Dasyuroidea
pozlstatkem drivéjsiho spojeni mezi Notoryctoidea
gondwanskymi kontinety, pribuznost s Diprotodontia
australskymi vacnatci prokdzdna

cytogeneticky, morfologicky a Dromiciops gliroides

molekuldrné. - Kolokolo (.posel $patnych zprav")

Chilské Andy, 8-11 cm, ocas 9-13 cm, velké bubinkové vyduteé
16-31 g,



Dasyuroidea - kunovci (26/51) - Aus, zoofdgni, my$-pes, Gplny chrup, vzadu
jen 4 prsty, pozemni - vakovlkoviti (1), mravencojedoviti (numbat),
kunovcoviti: kunovec (quoll), d’dbel, vakorejsek, vakomys, vakotarbik

Peramelida
Microbiotheria
Dasyuroidea

Notoryctoidea
Diprotodontia

Posledni vakovlk uhynul v zoo na
Tasmdnii v 1936, plv. v celé Aus, NG
a Tasmanii (vytlacen dingem, vybijen
¢lovékem), otevrena tlama 1709, vak
dozadu, ale malé epipubes, vycpanina
i v NM Praha

Vakovlk — Thylacinus cynocephalus



Dasyuroidea - kunovci (26/51) - Aus, zoofdgni, my$-pes, Gplny chrup, vzadu
jen 4 prsty, pozemni - vakovlkoviti, mravencojedoviti (numbat, 1), kunovcoviti:
kunovec (quoll), d'dbel, vakorejsek, vakomys, vakotarbik

Peramelida
Microbiotheria
Dasyuroidea
Notoryctoidea
Diprotodontia

Myrmecobius fasciatus - mravencojed Zihany
bez vaku, denni aktivita, JZ Aus, dlouhy jazyk

DVD - mravencojed



Dasyuroidea - kunovci (26/65) - Aus, zoofdgni, my$-pes, dplny chrup, vzadu
zpravidla jen 4 prsty, pozemni - vakovlkoviti, mravencojedoviti (humbat),
kunovcoviti: kunovec (quoll), d’dbel, vakorejsek, vakomys, vakotarbik, vak

dozadu nebo chybi Peramelida
63 druhil, osrstény, nechdpavy ocas, polyprodontni chrup, Microbiotheria
velké ostré Spi¢dky a stolicky, insektivorni a carnivorni Dasyuroidea

Notoryctoidea
Diprotodontia

Dasyurus viverrinus -
kunovec tecékovany, quoll,
Slakol

Sarcophilus laniarius -d dbel medvidkovity.
Tasmdnie, nejvétsi recentni vanatec, az
12 kg, télo 80 cm, jako hyena, lichenivorni




Dasyuroidea - kunovci (26/65) - Aus, zoofdgni, my$-pes, dplny chrup, vzadu
zpravidla jen 4 prsty, pozemni - vakovlkoviti, mravencojedoviti (humbat),
kunovcoviti: kunovec (quoll), d’dbel, vakorejsek, vakomys, vakotarbik

Peramelida
Microbiotheria
Dasyuroidea
Notoryctoidea
Diprotodontia

vakotarbik Antechinomys vakomy$ Antechinus



Notoryctoidea - vakokrti - (1/1), objev az 1888, dplny chrup, zakrnélé
epipubes, podzemni Zivot - zakrnélé oi, bez boltcl, vpredu silné drdpy na 3. a
4. prstu, vzadu drdpy chybi, rohovity $titek na ¢enichu, srist krénich obratli

Notoryctes typhlops -vakokr"r ' pisecny

Peramelida
Microbiotheria
Dasyuroidea

Notoryctoidea
Diprotodontia

© Mike Gillam.-.fw.;ard_ea.com



Diprotodontia - dvojitozubci
Phascolarctoidea Phascolarctidae - koaloviti
Vombatidae - vombatoviti

Phalangeroidea - mdlozubi Phalangeridae - kuskusoviti
Pseudocheiridae - possumoviti
Tarsipedidae
Petauridae - vakoveverkoviti
Burramyidae - vakoplchoviti
Acrobatidae - vakoplsikoviti

Macropodoidea Potoroidae - klokdnkoviti
Macropodidae - klokanoviti




Diprotodontia - dvojitozubci - nedplny Peramelida

diprotodontni chrup, bylozravi, 2. a 3. prst predni Microbiotheria
koncetiny redukované prerostlé spolechym Dasyuroidea
integumentem (syndaktylie) - ¢isténi srsti (i u 'E Notoryctoidea

bandikutt a vakokrtt)

: , Diprotodontia
Phascolarctoidea - redukovany ocas, vak

otevreny dozadu, vombatoviti, koaloviti

koala Phascolarctos cinnereus

potravni specialista - listy blahovi¢niku



Diprotodontia
Phascolarctidae - koaloviti

Koala Phascolarctos cinerues
foliovor Fucalyptus, E-E Au rel.

Vombati - shody (marsupium usti
dozadu, ! juv, red ocas - u arboreal!),
rozdily: zuby s kofeny, 3 Isup, specif.:
angul mandibule bez ohybu

Koala: sex dimorf, m 12 kg, f6-8 kg,
arboreal, vys.selektivni listy, kvéty, kiira
diff spp Eucalyptus, pomaly metab., 20

hod/den spi, rel. nejdel& caecum u savet,
chorioallanoicka pl., bez villii - g. 35 dni,

Vombatidae - vombatoviti

2 g. 3 spp., herb, plantigrad, hrabavi (nory),
dentice hlodavéi 11/1--2/2- 4/4 (hlodaky!)

Noéni , graminiv, social (nory - aZ 10 ind.)

Vombatus ursinus (Au.Tasm, les

Lasiorhinus latifrons - S Au arid

L.krefftii Epping Nat.Park N-Quensland










Diprotodontia - dvojitozubci
Phascolarctoidea Phascolarctidae - koaloviti
Vombatidae - vombatoviti

Phalangeroidea - mdlozubi Phalangeridae - kuskusoviti
Pseudocheiridae - possumoviti
Tarsipedidae
Petauridae - vakoveverkoviti
Burramyidae - vakoplchoviti
Acrobatidae - vakoplsikoviti

Macropodoidea Potoroidae - klokdnkoviti
Macropodidae - klokanoviti




Phalangeroidea - mdlozubi (cca 100): kuskusoviti (kuskus, Peramelida

kusu), possumoviti (possum, vakovec létavy), vakoveverkoviti, Microbiotheria
vakoplchoviti, vakoplsikoviti Dasyuroidea

Notoryctoidea
Diprotodontia

stromovi, Splhavi, s chdpavym lysym ocasem, vak dopredu

M kuskus

possum

o

DVD - possum  osrstény chdpavy ocas
medosavy

vakovec létavy |

mezi lokty a
kotniky
koZni Iétaci
bldna




kusu lis¢i

» Trichosurus vulpecula

véezravy - hmyz, ptaci vejce, mldd’'ataq, listi, plody, popelnice



Diprotodontia

Pseudocheiridae - posumoviti

N 5 g 14 spp. (rel. Petauridae, Tarsipes),
Au NG, arboricol, pomali, noéni,
foliov, M selenodont (dift
Petauridae), extr caecum,
N schizodactyl, ovijiv ocas, 2 ¢1 4

i struky 1-2 juv, Petauroides - let
/adh, Pseudocheirus - possum
" | Petauroides (=Schoinobates)
YW [{emibellideus (prechod k letu)

\ Tarsipedidae -

1 sp. SW Au: possum medosavy
(Tarsipes rostratum) 12 vs 9 g fim,
nektarivorni (striktné) , red zuby
(22), dl jazyk, ocas, arboreal, SW
Au, Juv Smg!, spermie 0.3mm
(nejvétsi u Mamm. )
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» Tarsipes rostratum Acrobates pygmaeus

possum medosavy vakoplsik létavy



Phalangeroidea - mdlozubi (cca 100): kuskusoviti (kuskus,
kusu), possumoviti (possum, vakovec létavy), vakoveverkoviti,

vakoplchoviti, vakoplsikoviti

vakoveverka |étavd - Petaurus breviceps

www.wildlifeaid.org.au

Peramelida
Microbiotheria
Dasyuroidea
Notoryctoidea
Diprotodontia

vakoplch Burramys

'*i:_
— 1
,? !

* ‘

Ix-

vakoplsik 1étavy -
Acrobates pygmaeus

-




vakoveverky

Dactylopsila trivirgata
Petarus breviceps



» Pseudocheiridae:
Petauroides

* Petauristidae:
Petaurus




o (Cercatetus nanus C.caudatiis

vakoplch drobny a v. dlouhoocasy




Diprotodontia - dvojitozubci
Phascolarctoidea Phascolarctidae - koaloviti
Vombatidae - vombatoviti

Phalangeroidea - mdlozubi Phalangeridae - kuskusoviti
Pseudocheiridae - possumoviti
Tarsipedidae
Petauridae - vakoveverkoviti
Burramyidae - vakoplchoviti
Acrobatidae - vakoplsikoviti

Macropodoidea Potoroidae - klokdnkoviti
Macropodidae - klokanoviti




Peramelida
Microbiotheria
Dasyuroidea

Macropodoidea

- klokdnkoviti - Potoroidae (9) - predci pravych klokand
lysy supinaty ocas, zachovaly spi¢dk, 34 zuby

Notoryctoidea
Diprotodontia
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Hypsiprimnodon moschatus klokdnek pizmovy

Potorous tridactylus klokanek krysi



Peramelida
Microbiotheria
Dasyuroidea

Macropodoidea

-klokanoviti (Macropodidae) (54) - 32zuby
3,0-1,2,4/1,0,2,4 diastema po chybéjicim Spicaku,
svalnaty ocas, skoky, stromové druhy dobre 3plhaji; , _
klokan rudy - d=12,8m, v=3,1Im Diprotodontia
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Notoryctoidea
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dokrky - Wallabia rufogrisea g

klokan stromovy
Dendrolagus
lumholtzi
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klokan rudy - Macropus rufus
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