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Subclass Prototherla ...
Order Monotremata
{Subclass Allotheria . . .
1Order Multltuberculata
Mammalia of Uncertain Subclass
{Order Triconodonta .
Subclass Theria ..
tInfraclass Pantothena ..
1{Order Pantotheria .
{Order Symmeétrodonta .
Infraclass Metatheria . . .
Order Marsupialia . .
Superfam. Dldelphmdea
tSuperfam. Borhyaenoidea
Superfam. Dasyuroidea .
Superfam. Perameloidea
Superfam. Caenolestoidea . .
Superfam. Phalangermdea .
Infraclass Eutheria . . .

Cohort Unguiculata . .
Order Insectivora . . . Class MAMI\I/I{./(\)LIA Linnaeus, 1758, p. 14.
Subclass PROTOTHERIA Gill, 1872, p. vi.
gﬁ;zsg;m’rlzﬂzz}ﬁ?:xmdea Order MONOTREMATA Bonaparte, 1838, p. 110 (=Ornithodelphia De Blain-
Superf y Ch hl d ©o ville, 1834, fide Palmer, 1904, p. 780). Monotremes.
uperiam. socnloroigea . Fam. Tachyglossidae Gill, 1872, p. 27 (=Echidnidae Burnett, 1830b,
p. 365). Pleist.—R.; Aus. Spiny ‘‘anteaters,’” echidnas.
Tachyglossus Illiger, 1811 (=Echidna Cuvier, 1798, nec Forster,
1788). Pleist.—R.; Aus.
Zaglossus Gill, May 5, 1877 (=Proechidna Gervais, Nov. 30,
1877). R.; New Guinea.
Fam. Ornithorhynchidae Burnett, 1830b, p. 365 (=Ornithoryncina
Gray, 1825, p. 343). Pleist—R.; Aus. Duckbills, platypuses.
Ornithorhynchus Blumenbach, 1800 (=_Platypus Shaw, 1799,
nec Herbst, 1793). Pleist.—R.; Aus.
tSubclass ALLOTHERIA Marsh, 1880, p. 239.
tOrder MULTITUBERCULATA Cope, 1884a, p. 687.
tFam. Plagiaulacidae Gill, 1872, p. 27. [Including tBolodontidae Osborn,
1887, p. 3.] U. Juras.; N.A. U. Juras.-L. Cretac.; Eu.
tPlagiaulax Falconer, 1857. U. Juras.; Eu.
tBolodon Owen, 1871. U. Juras.; Eu.
tCtenacodon Marsh, 1879. U. Juras.; Eu., N.A.
{Psalodon Simpson, 1926. U. Juras.; N. A
tLoxaulax Simpson, 1928a. L. Cretac Eu.




Mammalian phylogeny: shaking the tree

Michael J. Novacek

Recent palaeontological discoveries and the correspondence between molecular and morphological results
Mesozoic Cenozoic provide fresh insight on the deep structure of mammalian phylogeny. This new wave of research, however,

130 120 110 100 90 | 40 30 20 10 has yet to resolve some important issues.
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Molecular phylogenetics and the
origins of placental mammals

William J. Murphy* 7, Eduardo Eizirik*: 7, Warren E. Johnson*,
Ya Ping Zhangs, Oliver A. Ryder/| & Stephen J. 0’Brien*

| Microchroptera

| Megachiroptera

Cavia *
Hydrochaerus
Agouti

Erathiz

Myocast
Dinomys

Hystrix

| vocaphalus *
Mus *

Rsttus

Dipodomys
— Tamias *

— Muscerdinus

fagus *

fylobatas
Homo *
Macaca * Anthropoldaa
Ateles *
Callimico
phalus */ *
Lamurformes

Tarsifformes

Sirenia

Procav

Echinops *

+— Didaiphis *

L— Macropus *

Perissodactyla

Camivora

FPholidota

Chiroptera

'Eulipotyphla’

Rodentia

Lagomorpha

Primates

Dermoptera **
Primates

Scandentia

Tethytheria

Marsupialia




The delayed rise of present-day mammals

Olaf R. P. Binindq-Emonds'T, Marcel Cardillo?f, Kate E. Jones*, Ross D. E. MacPhee®, Robin M. D. Beck®,
Richard Grenyer’, Samantha A. Price®, Rutger A. Vos’, John L. Gittleman'® & Andy Purvis>*
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Phylogenetics series

TRENDS in Ecology and Evolution Vol.19 No.8 August 2004

Molecules consolidate the placental
mammal tree

Mark S. Springer', Michael J. Stanhope?, Ole Madsen® and Wilfried W. de Jong®
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Investigating Difficult Nodes in the Placental Mammal
Tree with Expanded Taxon Sampling and Thousands of
Ultraconserved Elements

Jacob A. Esselstyn*'*, Carl H. Oliveros®, Mark T. Swanson, and Brant C. Faircloth

TRICHECHIDAE Trichechus manatus
E{ PROCAVIDAE Pracavia capensis
ELEPHANTIDAE Loxodonta africana

CAENOLESTIDAE Caenolestes caniventer*
DIDELPHIDAE Monadelphis domestica
NOTORYCTIDAE Notoryctes typhlops*®

DASYURIDAE Sarcophilus harrisii
BURRAMYIDAE Cercartetus nanus*
TARSIPEDIDAE Tarsipes rostratus*
MACROPODIDAE Macropus eugenii
DASYPODIDAE Dasypus novemcinctus
MYRMECOPHAGIDAE Tamandua lerrao’actyla'ﬁ ‘
BRADYPODIDAE Bradypus variegatus*

MEGALONYCHIDAE Choloepus hoffmanni

0.03 substitutions / site

Xenarthra

ﬁ Afrotheria l

ORYCTERQOPODIDAE Orycteropus afer
MACROSCELIDIDAE E(ephanmius edwardii

CH R‘(SOCHLORIDAE Chrysochloris asiatica
r—TENREClDAE Echinops telfairi
e - TENRECIDAE Microgale drouhardi*

| ryctolagus cuniculus

OCHOTONIDAE Ochotona princeps Lagomorpha
HETEROMYIDAE Dipidomys ordii
I DIPODIDAE Jaculus jaculus
SPALACIDAE Nannospalax galili

CRICETIDAE Cricetulus griseus

MURIDAE Mus musculus

MURIDAE Rattus norvegicus
Rodentia

el

SCIURIDAE Marmota marmota

BATHYERGIDAE Heterocephalus glaber
BATHYERGIDAE Fukomys damarensis
CAVIIDAE Cavia percellus
CHINCHILLIDAE Chinchilla lanigera

)

Scandentia

Dermoptera '

Primates

ejuoydieny

DAUBENTONIIDAE Daubentonia madagascarensis
LEMURIDAE Eulemur macaco
IDAE Scapanus townsendii®
TALPIDAE Condylura cristata
ERINACEIDAE Hylomys suillus* Eulipotyphla
ORICIDAE

INDRIDAE Propithecus coquereli
SOR rocidura tansaniana’
SORICIDAE Sorex araneus 3
EMBALLONURIDAE Taphozous theobaldi*

CHEIROGALEIDAE Microcebus murinus
MORMOOPIDAE Pteronotus parnellii

TARSIIDAE Tarsius syrrchla
VESPERTILIONIDAE Miniopterus natalensis

ATELIDAE Ateles geoffroyi*
CEBIDAE Cebus capucinus
CEBIDAE Callithrix jacchus
AOTIDAE Aotus nancymaae
MANIDAE Manis javanica A

PTEROPODIDAE Pteropus alecto
RHINOLOPHIDAE Rhinolophus ferrumequinum
MEGADERMATIDAE Megaderma lyra

Chiroptera

CERCOPITHECIDAE Macaca fascicularis
MANIDAE Manis pentadactyla Pholidota

OCTODONTIDAE Octodon degus
HYLOBATIDAE Nomascus leucagenys
NANDINIIDAE Nandinia binotata* ,

PTILOCERCIDAE Ptilocercus lowii*
TUPAIIDAE Tupaia chinensis
TUPAIIDAE Tupaia belangeri

CYNOCEPHALIDAE Cynocephalus volans*

95 CYNOCEPHALIDAE Galeopterus variegatus
HOMINIDAE Gorilla gorilla
FELIDAE Felis catus
HYAENIDAE Proteles cristata®
LEEUPLER\DAE Fossa fossana*
HERPESTIDAE Bdeogale nigrepes*

LORISIDAE Loris tardigradus*
HOMINIDAE Homo sapiens ﬁ
VIVERRIDAE Viverra tangalunga*
CANIDAE Canis lupus familiaris

GALAGIDAE Otolemur garnettii
HOP.‘IIN\DAETF’an paniscus
ERINACEIDAE Erinaceus europaeus
Carnivora
URSIDAE Ursus maritimus
PHOCIDAE Leptonychotes weddellii
OTARIIDAE Callorhinus ursinus®
ODOBENIDAE Odobenus rosmarus
AILURIDAE Ailurus fulgens*
PROCYONIDAE Nasua nasua®
MUSTELIDAE Musfela putorius
EQUIDAE Equus caballus
RHINOCERTIDAE Ceratotherium simum
TAPIRIDAE Tapirus terrestris*
— CAMELIDAE Vicugna pacos
54 CAMELIDAE Camelus bactrianus
SUIDAE Sus scrofa
TAYASSUIDAE Pecari tajacu®
CERVIDAE Capreolus capreolus
BO\/IDAE Bos taurus
GIRAFFIDAE Giraffa camelopardalis
ANTILOCAPRIDAE Antilocapra americana*
BALAENOF‘TER\DAE Balaenoptera bonaerensis

PHYSETERIDAE Physeter catodon ’
as* > I

yieiseine]

72

eus

Perissodactyla

Cetartiodactyla

ZIPHIDAE Mesoplodon stejnegeri*
INIIDAE Lipotes vexillifer
DELPHINIDAE Orcinus orca

MONODONTIDAE Delphinapterus leuc
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METHODS AND RESOURCES

Inferring the mammal tree: Species-level sets
of phylogenies for questions in ecology,
evolution, and conservation

Nathan S. Upham¢"-2*, Jacob A. Esselstyn®, Walter Jetz'-?*

1 MONOTREMATA
2 PAUCITUBERCULATA
3 DIDELPHIMORPHIA
¢ |4 MICROBIOTHERIA
5 NOTORYCTEMORPHIA
6 PERAMELEMORPHIA
7 DASYUROMORPHIA
8 DIPROTODONTIA
;|9 PILOSA
10 CINGULATA
11 SIRENIA
.| 12 HYRACOIDEA
13 PROBOSCIDEA
14 TUBULIDENTATA
15 MACROSCELIDEA
16 AFROSORICIDA
.| 17 EULIPOTYPHLA
18 PHOLIDOTA
19 CARNIVORA
20 PERISSODACTYLA
21 ARTIODACTYLA
22 CHIROPTERA
,:|23 DERMOPTERA
$|24 SCANDENTIA
W25 PRIMATES
26 LAGOMORPHA
27 RODENTIA

004 021 055
Tip diversification rate (species/Ma)

160 140

Diversification
rate shifts

4.0x @ up
2.0x @ down

1.1x O @O up/down

SN 5130 Xenarthra

O .

N D
12| Afrotheria

QS«
28 Solenodons 49
29 True moles (o)

30 Hedgehogs '0)

31 True shrews &
32 Cat-related (civets, hyenas) '?7
33 Dog-related (bears, seals, otters)

34 Camels, llamas

35 Pigs, peccaries

36 Whales, dolphins, hippos

37 Cattle, deer, giraffes

38 Yinpterochiroptera

39 Yangochiroptera

40 Lemurs, lorises, galagos

41 Tarsiers

42 Old World monkeys, apes

43 New World monkeys

44 Guinea pig-related

45 Squirrel-related

46 Mouse-related




Origem,
evolucao e
diversidade de
Monotremata

THE ORNITHORHYNCHUS.




Theria

Dimetrodon
Monotremata
Metatheria

\ Eutheria

no corpus callosum,
Iarge palatal vacuities
chorioallantoic placenta,
brown adipose tissue
viviparity
hair, mammary glands,
3 ear ossicles

single temporal opening
low on side of skull
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MONOTREMATA

3 géneros

5 espécies

ORDER: MONOTREMATA

]
Pt 7s .
['wo families; 3 genera; 3 species.

E1 B

n’”’a—

Echidnas  Platypus

Vulnerable.



MONOTREMATA:
Caracteristicas Diagnosticas

Scapula

—p Anterior

Clavicle
—— Precoracoid

Interclavicle

- . ~

Platypus Eggs




MONOTREMATA:
Caracteristicas Diagnosticas

. limbs modified for digging or swimming

. ankle in males with horny spur

. no vibrissae

. epipubic bones present

. skull bird-like in shape, sutures usually obliterated by fusion of bones in

adults

. ho auditory bulla

. premaxillae separated for at least part of their length

. jugal reduced or absent

. no lacrimal
10.palate extending far posteriorly
11.no teeth in adults (adult platypus has horny pads only)
12.cloaca present (absent in other mammals, with few exceptions)
13.penis within cloaca, used only for passage of sperm
14.mammae without pendulous teats (nipples)
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Ornithorhynchus
anatinus









Tachyglossus aculetus



Zaglossus attenboroughi




Zaglossus brujini Zaglossus bartoni
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Theria

Monotremata

Dimetrodon

no corpus callosum,
large palatal vacuities

chorioallantoic placenta,
brown adipose tissue

\ Eutheria

Ig
A
Q

N —
-—
]
—
Q

=

viviparity

hair, mammary glands,
3 ear ossicles

single temporal opening
low on side of skull




Didelphidae | Didelphimorphia

Caenolestidae | Paucituberculata

)

Microbiotheriidae | Microbiotheria

\

BIUSUN YINOS

Dasyuridae

eiydiep L ury

Myrmecobiidae | Dasyuromorphia
Thylacinidae

Notoryctidae | Notoryctiomorphia
Perameloidea Peralemina
Vombatidae
Phascolarctidae

elydppiesny

Tarsipedidae
Acrobatidae
Burramyidae Diprotodontia
Pseudocheiridae
Petauridae
Phalangeridae

Potoroidae

Macropodidae

Eutheria




METATHERIA:
Caracteristicas Diagnosticas

marsupial (pouch) usually present, but absent in some forms
epipubic bones present

braincase small

jugal forming part of mandibular fossa

alisphenoid large, forming anterior part of the auditory bulla
angular process of lower jaw inflected

palatine bones with large vacuities (fenestrated)

vaginae paired

cloaca absent, or short if present

10.penis external, forked, carrying both urine and sperm
11.cerebrum relatwely small

1.
2.
3.
4.
3.
6.
7.
8.
9.










Caenolestes (Caenolestidae) lower jaw —
note enlarged anterior incisor and multiple
small posterior ones

Didelphis (Didelphidae) lower jaw — note
multiple lower incisors, all of equal size

Macropus (Macropodidae) lower jaw —
note single. enlarged lower incisor




po

Didelphis Sminthopsis Phascolarctos
(Didelphidae) (Dasyuridae) (Phascolarctidae)
Perameles ' ' Macropus
(Peramelidae) (Macropodidae)




anterior

anteraolabial cingulum

(paracinguium) paracene

stylar cusp “A"

paracrista / Paraconule

protocone
pre-protocrista

stylar cusp “B” -‘-I
(parastyle)
stylar cusp “C" _

ectoflexus <<
(median cleft)

stylar cusp "D~ ,
stylar cusp “E" — o centrocrista

(metastyle) metacrista

labial RIGHT UPPER MOLAR

TALONID| TRIGONID

paracristid
protoconid

LEFT LOWER MOLAR

metaconid
protocnstid
entoflexid

entocristid
entoconid




Didelphidae | Didelphimorphia

Caenolestidae | Paucituberculata

)

Microbiotheriidae | Microbiotheria

\

BIUSUN YINOS

Dasyuridae

eiydiep L ury

Myrmecobiidae | Dasyuromorphia
Thylacinidae

Notoryctidae | Notoryctiomorphia
Perameloidea Peralemina
Vombatidae
Phascolarctidae

elydppiesny

Tarsipedidae
Acrobatidae
Burramyidae Diprotodontia
Pseudocheiridae
Petauridae
Phalangeridae

Potoroidae

Macropodidae

Eutheria




Higher Classification and Geographic Distribution of
Recent Marsupials®

Genera Species Distribution®

DASYUROMORPHIA
Dasyuridae
Myrmecobiidae
Thylacinidae

DIDELPHIMORPHIA
Didelphidae

DIPROTODONTIA
Acrobatidae
Burramyidae
Hypsiprymnodontidae
Macropodidae
Petauridea
Phalangeridae
Phascolarctidae
Potoroidae
Pseudocheiridae
Tarsipedidae
Vombatidae

MICROBIOTHERIA
Microbiotheriidae
NOTORYCTEMORPHIA
Notoryctidae
PERAMELEMORPHIA
Chaeropodidae oW
Peramelidae ow
Thylacomyidae , oW
PAUCITUBERCULATA
Caenolestidae NW
# Numbers of genera and species after Wilson and
Reeder (2005) except as noted.
® NW = New World; OW = Old World (Sahul).
¢ After Gardner (2008).

Dasyuromorphia

22 géneros

19

Diprotodontia

39 géneros

40

Peramelemorpha

8 géneros

8

71 espécies

77

143 espécies
151

21 espécies

22



ORDEM DIDELPHIMORPHIA

18 géneros

126 espécies

Caracteres diagnosticos

diagnostic characters: combination of polyprotodonty with 5/4 incisors,

polydactyly, and small, uninflated bullae



. body small to medium

. marsupium, if present,
opening to anterior

. tail long (shorter than head-
body only in Monodelphis),
usually naked, prehensile in
some (e.qg., Caluromys,
Micoureus)

. foot posture plantigrade

. polydactylous; digits 5-5,
subequal in length

. hallux well developed,
opposable, without claw

. cranium relatively long and
slender

8. bullae relatively uninflated

9. sagittal crest often well
developed

10.zygomatic arch relatively
slender

11.paroccipital process small
12.polyprotodont; lower
incisors subequal in size,

hot procumbent
13.canines well developed
14.molars tritubercular

(tribosphenic)

dental formula:
5134

4 134 =50










Combined
Molecular + Nonmolecular
(excluding Chacodeiphys}

@ BPP

0.1
substitutions/site

Thylamys macrurus
Thylamys pusilius
Thylamys pallidior
Thylamys venustus
Lestodeiphys haifi
Gracilinanus aceramarcae
Gracilinanus microtarsus
Gracilinanus agifis
Gracilinanus emiliae
Cryptonanus unduaviensis
Cryptonanus chacoensis
Marmosops noctivagus
Marmosops impavidus
Marmosops incanus
Marmosops pinheiroi
Marmosops parvidens
Didelphis albiventris
Didelphis marsupialis
Didelphis virginiana
Philander mceithennyi
Philander opossum
Philander frenatus
Lutreolina crassicaudata
Chironectes minimus
Metachirus nudicaudatus

Marmosa robinsoni
Marmosa mexicana
Marmosa rubra
Marmosa murina
Marmosa regina
Marmosa paraguayana
Marmosa demerarae
Marmosa lepida

Tiacuatzin canescens
Monodelphis brevicaudata
Monodeiphis theresa
Monodelphis emiliae
Monodeiphis peruviana

to outgroups

Hyladelphys kalinowskii
aluromys lanatus
Caluromys philander
Caluromysiops irrupta
Glironia venusta










Family Didelphidae

Philander opossum
COIL Tymdabe Biwoe
ASM ML
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Family Didelphidae

Thylamys elegans
P L. Meserve
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Didelphis












2 e e
W it v







ORDEM PAUCITUBERCULATA

3 géneros
Caenolestes
Distribui¢do Geografica Lestoros
-Areas altas e timidas e Rhyncholestes
Florestas montadas (Cloud
forests) dos Andes da
Venezuela até Bolivia 7 espécies

- Floresta Pluvial temperada
do Chile

Caracteres diagnosticos
diagnostic characters: combination of polydactyly (digits 5-5, subequal in

length) and diprotodonty (medial lower incisors greatly enlarged and strongly
procumbent).




other characters:

body small (15-28 cm), shrew-like

NO marsupium

tail long, sparsely haired

foot posture plantigrade

hallux present, weakly opposable, with claw
cranium elongate

no sagittal crest

zygomatic arch relatively slender

9. paroccipital process very small

10. canines may be well developed or reduced in size
11.upper molars quadrituberculate, with moderately developed hypocone
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dental formula:
4 1 34

34134 =46-48
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Family Caenolestidae
Rhyncholestes raphanurus

I L Meserve
ASML MR

Family Cacnolestidae
Rhyncholestes raphanurus

P L Meserve
ASM - ML










Lestoros Rhyncholestes



ORDEM MICROBIOTHERIA

Microbiotheria
Microbiotheriidae

1 género

no sagittal crest

s e no supraorbital elongated T
2 espécies =~ 9 or postorbital  premaxilla
&

MR auditory bulla
Processes N
~ large, inflated,
: divided into
> 3 compartments
v g/

incisors broad and spatulate

Caracteres diagnosticos

diagnostic characters: combination of polyprotodonty with 5/4 incisors,
polydactyly, and greatly inflated bullae with the inclusion of the entotympanic

bone




E 2

Dromiciops gliroides
Monito del monte

Distribuicao Geogréfica

- Florestas temperadas do
Chile e Argentina



dgeneral characters:

size small, mouse-like

tail furred to tip except for naked ventral strip near tip

tail prehensile, about as long as head and body length

marsupium present

toes polydactylous

no sagittal crest

bullae greatly inflated, together two-thirds as wide as braincase
incisors 5/4, as in Didelphidae

polyprotodont; lower incisors subequal in size, medial pair not procumbent
10.canines relatively small

11.molars tritubercular (tribosphenic)
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3.
4.
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6.
1.
8.
9.

dental formula:
5134

4134 =50
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Alpha taxonomy of Dromiciops (Microbiotheriidae) with the
description of 2 new species of monito del monte

GuiLLERMO D’ELiA.* NATALI HURTADO., AND ALEJANDRO D’ ANATRO

Historical biogeography and post-glacial
sl recolonization of South American

temperate rain forest by the relictual

marsupial Dromiciops gliroides

Christopher M. T. Himes'*, Milton H. Gallardo® and G. J. Kenagy'

Genomic diversity and demographic history of the Dromiciops genus
(Marsupialia: Microbiotheriidae)

Julian F. Quintero-Galvis »”"", Pablo Saenz-Agudelo ?, Guillermo C. Amico , Soledad Vazquez °,

Aaron B.A. Shafer“, Roberto F. Nespolo *%"%
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METATHERIA X EUTHERIA

Sucesso Adaptativo

Radiacao funcional

locomocao/ dieta - diverso
Morfologia

conservada - variada
Tamanho corpéreo

pequeno - grande
Comportamento social

nao social /social
Diversidade

pequena/elevada



METATHERIA X EUTHERIA

Eutheria superior a Metatheria?
Reproducao
Encéfalo
Comportamento
Plasticidade: reproducao/ territorialidade
Defesa
Cariologia
Endotermia

Sucesso reprodutivo



Parallel evolution of marsupial and placental mammals

ast-tailed ma

mulg

Animals are not shown to relative scale. © 2005 Encyclopadia Britannica, Inc.




