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Biogeografia

-Estudo da distribuicao geografica dos organismos (Myers &
Giller)

-Estudo dos organismos no espaco e no tempo (Cox & Moore)

- documentar e entender padrdes espaciais de diversidade
biologica; o estudo da distribuicao dos organismos no passado e no
presente (Lomolino et al.)

Como a diversidade biol6gica varia ao longo da geografia?
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“There is only one true
phylogeny of mammals, and
deciphering it is the challenge
of mammalian systematics”

Rose, 2006: 5

The Beginning of the

KENNETH D. ROSE
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The Beginning of the
Age O of Mammals

“There is only one true
phylogeny of mammals, and
deciphering it is the challenge
of mammalian systematics”

Rose, 2006: 5

Qual é essa filogenia?

RKRENNETH D. ROSE

Seremos capazes de recupera-la?
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Mammalian phylogeny: shaking the tree

Michael J. Novacek
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Molecular phylogenetics and the
origins of placental mammals

William J. Murphy*{, Eduardo Eizirik*i{, Warren E. Johnson*,
Ya Ping Zhangs, Oliver A. Ryder/| & Stephen J. 0’Brien*
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TRENDS in Ecology and Evolution Vol.19 No.8 August 2004

Phylogenetics series

Molecules consolidate the placental
mammal tree

Mark S. Springer’, Michael J. Stanhope?, Ole Madsen® and Wilfried W. de Jong® Monotremata gl Monotremata =il
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Mesozoic ; Cenozoic

The Placental Mammal Ancestor & & 4
and the Post-K-Pg Radiation TR
of Placentals
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@PLOS ‘ BIOLOGY

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'-2*
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Na regido Neotropical
1617 espécies (25%)

14 Ordens : , e : Tap:rus‘tor‘msrns (D. Cueva) - 1} 2v2

11 12

Mamiferos Brasileiros

Na América do Sul e 759 espécies
' ol Rodentia
Chiroptera

Numeros imprecisos, mas entre Pimaes
1200 e 1400 (18 e 21%) S Com

Pilosa

. 2 Cingulata
14: OrdenS . 3 ; Lagomorpha
e Sirenia
' Perissodactyla

Brasil
759 espécies (12%)

11 ordens

Gracilinanus agilis (E. Abreu-Jr.) Inia geoffrensis (E. Abreu-Jr.) Panthera onca (E. Grandisoli)
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Milli?ns

O
Years Ago

0

Pliocene

Stratum 3: Northern invaders and the
great American interchange

Oligocene

Stratum 2: Monkeys and rodents arrive,
modernization of ancient lineages

Paleocene

1 Stratum 1: Archaic South American mammals
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EVOLUTION OF MAMMALS
ON SOUTHERN CONTINENTS

Recent V. THE FOSSIL MAMMAL FAUNA OF SOUTH AMERICA

By BRYAN PATTERSON and ROSENDO PASCUAL
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* To North America in Quaternary

Fic. 4. SoutH AMERICAN MarsupriaLs: TiME RANGES AND PHYLOGENY
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TIME
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Fic. 7. EESTORATIONS OF XENARTHRANS

Recent: a, Choelepus (Bradypodidae); b, Bradypus (Bradypodidae). Pleistocene: ¢, Euphiractus (Dasypodidae); d, Dasypus (Dasypodi-
dae); e, Tolypeutes (Dasypodidae); £, Megatherium (Megathenidae); g, Glyptodon (Glyptodontidae); h, Scelidotherium (Mylodontidae);
i, Doedicurus (Glyptodontidae); J, Mj;luguﬂ (Mylodontidae). Pliocene: k, Pronothrotherium (Megatheriidae); 1, Plaina (Dasypodidae);
m, Myrmecophaga (Myrmecophagidae). Miocene: n, Proeutatus (Dasypodidae); o, Peltephilus (Dasypodidae); p, Hapalops {Mcguﬂ-mriidac;;
q. Stegotherium (Dasypodidae); r, Propalacohoplophorus (Glyptodontidae). Eocene: s, Utaetus (Dasypodidae).
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Recent
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Pleistocene !

Pliocene

Miocene

Macraucheniidae
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Proterotheriidae
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Eocene
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Paleocene
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Fi16. 8. SoutH AMERICAN UNGULATES OTHER THAN NOTOUNGULATES: TIME RANGES AND PHYLOGENY
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Fic. 9. REsToraTIONS OF SoutH AMERICAN UNGULATFS OTHER THAN NOTOUNGULATES

Pleistocene: a, Macrauchenia (Macraucheniidae). Miocene: b, Astrapotherium (Astrapotheriidae); ¢, Thoatherium (Prototheriidae);
d, Theosodon (Macraucheniidae). Oligocene: e, Pyrotherium (Pyrotheriidae).
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Fi1c. 10. NoTOUNGULATES: TIME RANGES AND PHYLOGENY




PLIOCENE| PLEISTOCENE

MIOCENE

EOCENE| OLIGOCENE

Fic. 11. RESTORATIONS OF NOTOUNGULATES

Pleistocene: a, Toxodon (Toxodontidae). Pliocene: b, Typotheriopsis (Mesotheriidae); ¢, Paedotherium (Hegetotheriidae).
Miocene: d, Nesodon (Toxodontidae); e, Protypotherium (Interatheriidae); f, Homalodotherium (Homalodotheriidae). Oligocene: g,
Scarrittia (Leontiniidae); h, Rhynchippus (Notohippidae). Eocene: Thomashuxleya (Isotemnidae)
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Recent

Chaetomyinae

Pleistocene

B i —
-

erinoe

Echimyinae
_ Capromyidae
Abrocomidae
Dolichotince

Cho

Pliocene

-

Myocastorinae
Cardiomyinae

Heteropsomyinae

Miocene

17

’ COY’ondeo -

-
-

JPte ” Chinchilloidea

~e~~~-~-immigrant stock

* To North America in Quaternary (only Erethizontinae and Hydrochoerinae north of Central America)
+ To Antilles
% Antilles only

Fic. 12. CAvioMORPH RODENTS: TIME RANGES AND PHYLOGENY
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From the Old World to the New World: A
of the Phylogeny and Biogeography of Hystricognath Rodents

Dorothée Huchon' and Emmanuel J. P. Douzery®

———

=== ==2-RODEN

7

Restoration of Protohydrochoerus,
the giant capybara from the
Pliocene of South America.

ica}:f ‘:}’f"‘l’,‘lr.‘gs of large fossil rodents and living mammals. On the

.hge lekt fh locene capybara Protohydrochoerus and beside it a tapir. On

small rhi € gigantic Pleistocene Telicomys which stood as high asa
rhnoceros. Telicomys may have been more closely related to the

Erethizontoidea Q

il R R .
mﬁ Chinchilloidea

Octodontoidea
\_ g '
. " Cavioidea

CAVIOMORPHA _

false paca Dinom i .
s ys than to the capybaras, although in proportions and
build it may have resembled cap)?g’aras. R
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Cebupithecia sarmientoi

PALEOSAGUI
Dente da pistas sobre mais COLOMBIA

antigo macaco das Américas
EQUADOR

1mm

A NOVA ESPECIE
scrita a partir da anélise de um Y
do, =

estimada
36 milhGes
deanos
(fim do
Eoceno)

Tamanho
Similar ao
de um sagui
0,5kg)

Alimentagao
Possivelmente
insetivoro

Onde os
fosseis foram
BRASIL  encontrados
Sitio paleontolégico
de Santa Rosa,
na Amazénia
peruana, a
oLivIA cercade 10 km
da fronteira
com o Brasil

Rafting route

A Ucayalipithecus monkey or its ancestor sailed from West Africa to
South America on the south equatorial paleocurrent (SEC). Recent data
(1) suggest that teiid lizards crossed over from South America on the
north equatorial countercurrent (NECC), eventually arriving in Eocene
Europe. Continental positions are from the Oligocene.

R To Europe
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Estrato 3



ATy

B2 fami
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The Great. lnfcre;!;ange:~

Some of the onimels thot moved
seath fram North America br.‘wgcd
te the camel, beoy, elephant; cat,
harse, dog, and pig familier. Animols
from the anteoter, porcering, opesiom,
slath, and ormodille fomilict were
among thase that fraveled north from
fouth Amevico. Mot of the enimels
that uied tho actw lond bridgo wore
herbivores, or auimaly thet cot plasty,

About two million yeors age, mony
Fhimaly, intluding thare in the camel,
horie, sloth, and pig familier; Ivedin
Soth North oad South Americo.
Hemberf of the opoifum fomily were
hote travelers. They reached florida
from South Americojust over one
milion yearf ag0.

Elephont

famﬂy

Family

Northemn families
Soricidae
Leporidae
Heteromyidae
Geomyidae
Sciuridae

Muridae

Felidae

Mustelidae
Mephistidae
Canidae
Procyonidae
Ursidae
Gomphotheriidae
Tapiridae

Equidae
Agoutidae
Dasyproctidae
Echimyidae
Tayassuidae
Camelidae
Cervidae
Southemn families
Dasypodidae
Pampatheriidae
Glyptodoatidae
Megalonychidae
Mylodoatidae
Megatheriidae
Bradypodidae
Myrmecophagidae
Callitrichidae
Cebidae
Hydrochoeridae
Caviidae
Toxodontidae
Didelphidae

Common name
To the South
Shrews

Rabbits

Pocket mice
Pocket gophers
Squirrels

Field mice

Cats

Otters

Skunks

Dogs

Raccoons

Bears
Elephantoids
Tapirs

Horses

Pacas

Agoutis

Spiny rats
Peccaries
Camels

Deer

To the North
Armadillos
Giant armadillos
Glyptodonts
Two-toed sloth
Ground sloth
Ground sloth
Three-toed sloth
Anteater
Tamarins, marmosets
Other primates
Capybaras
Guinea pigs
Toxodonts
Opossums




Chrons | Epochs S. American S. American American
local zones stages faunal levels

Pleistocene

Pliocene

Clenomys
chapadmalalensis

Vientelidee, Canidan.
& VOROHUEAN [Bquidse, Gomphot'dae

Camelidae

Paraglyptodan

chapadmalalensis Tayassuidae

Tiigodon gauhy Sigmodontinae

Procyonidae

Macrochorobates
scalabring

North American

Rancholabrean

Land Mammal Age

Hemphillian

North American
immigrants

GABI 4

Didelphis

Nothrotheriops
Mixotoxodon EI Salvador

Myrmecophaga

(Hydrochoerus)

parkerium), Holmesing, Dasy
Lml?nr’m'hrmm "cr(#wmafhrnrmm
Erethizon
(Giypiotheriom)

Isthmus dry

(Glossotherium)

I'ampalh rivm MEXICO
Glyptotherium, Neochoerus

MEXICO; Neochoerus S. CAROLINA

Glossotherium, Plaina
MEXICO

Titanis

Panama isfand archipelago

(Megalonyx evolves in N.A.)
<Panama uplift episode>

Pliometanastes,
Thinobadistes

Progressive blocking of
Central American Seaway
and development of
cental American volcanic
arc (from 12 Ma).

J Mammal Evol (2010) 17:245-264
DOI 10.1007/s10914-010-9144-8

ORIGINAL ARTICLE

The Great American Biotic Interchange: Dispersals,
Tectonics, Climate, Sea Level and Holding Pens

Michael O. Woodburne




Oxygen isotope stratigraph . ]
Ma EPOCKNALMA GPTS xyg% 5% vs PDB opny Trans-isthmian land mammal exchanges

25

RLB i - 10.125 Ma. GABI 4 Glyptotherium, Nasua, Lutra, Canis, Leopardus (Oncifelis), Sylvilagus, Equus to S.A.
- =7 S sea level drop 70 - 120 m

'0.7 Ma. Herpailurus?, Paraceros, Pecarito S.A GABI 3
z110.8 Ma. Didelphis to N.A.

sea-level drop ca 50 - 60 m.

Irvingtonian

1.3 Ma. Nothrotheriops to N.A. sea level drop ca 50 m.
1.5 Ma. Mixotoxodon in El Salvador. sea level drop ca 70 - 90 m.

PLEISTOCENE

AN

1.8 Ma. GABI 2 Myrmecophaga to N.A. Ursidae, Felidae, Machairodontidae, Catagonus, Cervidae, Camelidae,
Tapiridae, Cuveronius, Stegomastodon to S.A. sea level drop ca 35 m.

2.2 Ma. Hydrochoerus in Florida.

- 2.4 Ma.

Interval
2.6 Ma. (9 Ersthizon to N.A. Mustelidae, Canidae, Hippidion, Onohippidium, Gomphotheriidae to S.A. s.l.d.ca35m.

: Holmesina, Dasypus, Pampatherium, Pachyarmatherium, Eremotherium to N.A. sea level drop ca 25 m.
———_ a1 1

of —— '2.7Ma. ~ Glyptotherium to NA .
— '
]

Pliocene

Nom.‘em o= 13.0 Ma. Glossotherium in Florida.
Hemisphere - ol ! sea-level drop 40 - 80 m.

3.3 Ma. Camelidae to S.A.

? Final closure of CAS

PLIOCENE

: c8 buid-up

. Pampatherium to Mexico, Tayassuidae (Platygonus) to S.A
. Glyptotherium, Neochoerus to Mexico; Neochoerus to Completion of

South Carolina Panamanian
Isthmus

GABI = Great American Biotic
Interchange
. Glossotherium, Plaina to Mexico from S A_,

:I(‘:‘g;e =" (Megalonyx from U.S.) Begins about 2.8 Ma, with major pulses at

Climatic = Titanis (Terror bird) in Texas. 1.8, 0.7 and 0.125 Ma. Virtual hiatuses
Optimum - 7 from2.4to1.8Ma, 1.8toca 0.7 Ma, 0.7 to
; 0.125 Ma.

CAS = Central American Seaway

Hemphillan

. sigmodontine rodents to S.A.




(a) North
American
Plate

P

Cocos Plate

-

Caribbean Plate

Panama Canal =
Basin

South
American
Plate

Nazca Plate

(b) Mexico

Pacific
Ocean

Atlantic
Ocean

South
American
Plate

Atrato
Basin

7 Bathyal depths

i

Neritic depths

Continental
plates

u Land

D Approximate outline of calc-alkaline
Central American volcanic arc

Ma Epoch South American ~ South American| North American
Biozones Stages Immigrants
(4}
c
(43 .
8 Lagostomus maximus Platan
0.0117 £ Hominidae
B 0‘126 E. (Amerhippus) neagaeus Lujanian Leporidae
Megatherium am .
egaihenun | Bonaerian
=04 B 0000 el UICNOMYS KIBQUGVICHI ..o
Gomphoteriidae
® Tapiridae
=05 § Cervidae
— S .
=~0,78 » Mesotherium cristatum Enscnadan Urs_'dae
=1 g Felidae
Mephitidae
=2 - Ctenomys Sanandresiar
- chapadmalensis c
.................................... (0 sesssesscessnsssnsnnne .
58 < Canidae
' A. (Akodon) lorenzinii e huear MUS'tC“daC
...................................... = Equidae
-3 Plat Camelidae
2 Tayassuidae
S
e 4 D___ ...................................................................
; Eumysops laeviplicatus Montehermosan
=5,333
Cricetidae
(]
D s
-6 8
o
=
7 Macrochorobates sp Huayquerian Procyonidae
-8

SPRINGER BRIEFS IN EARTH SYSTEM SCIENCES
SOUTH AMERICA AND THE SOUTHERN HEMISPHERE

7

Eduardo Pedro Tonni =

The Great
American Biotic
Interchange

A South American
Perspective




Mioceno tardio

\/ =
g L

T a0
7
NI

..
.
-l

%!

s -~
e

TR




Plioceno tardio
s

A S

et

W) g f‘!.l““_‘!uoﬁj: \

A S l'-"\/‘ -
(&
m 'Xw,.f '& '{tt:‘:/
A ,"Lr\’bb\ '\u‘p )!. b‘i'\, (‘/c"

o

AW W/l




Plioceno tardio

-

-
-

-

o

« 1
4 "
AN

f
/

-
/‘./ _
»

7 g .
i




Plioceno médio




Pleistoceno tardio - Holoceno inicial

ml T

lq/’

o i,

,-¢,, \!
W v e




Recente




Sparassodonta Carnivora

~

Litopterna

2

on
|
C,-C,
C,-C,

o
1
PB/SR esseo

3

81°C (%o VPDB)
PB/SR® @ieme asse
5*C (%o VPDB)

C

o
o
<U)

&
}_

A
o
L

(0))
[HJLH] MJENS L CIHJLH[M CIlHIJH[M™ CIHJLH[M

C
Late Miocene | EP | Pleistocene Late Miocene ~ EP Late Mi | e ) Late Miocene | EP

Artiodactyla

SCIENTIFIC
REPORTS

natureresearch

&
|

The Great American Biotic
Interchange revisited: a new
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Salinas Grandes de Hidalgo-SG
(Late Miocene, Huayquerian)

Rodentia

® Notoungulata
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Fauna de Mamiferos AS
Passado

Megafauna
Até o Plio/Pleistoceno, diversas ordens associadas a areas
abertas

Ap0s Plio/ Pleistoceno, extingao

Journal of Biogeography (J. Biogeogr.) (2004) 31, 943-957 ﬂ
{ B
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Topics in Geobiology 42

- Splendid Isolation

THE CURIOUS HISTORY OF SOUTH AMERICAN MAMMALS

George Gaylord Simpson

Thomas Defler

History of Terrestrial
Mammals in South
America

How South American Mammalian Fauna
Changed from the Mesozoic to Recent
Times




Ordem Rodentia

Mamiferos

1314 géneros

6495 espécies

Incisivos de crescimento
continuo

Fossa glenodide ’ e Pytoboyes

Z=ASTRAL
Y= RAXML |Z= A8



Rodentia

Altamente
diversificado:

Espécies
Ecologia
Evolucao

Biogeografia

GLOBAL/REGIONAL



Na América do Sul:

Familia Heteromyidae, ratos de
espinho com bolsa

Familia Sciuridae, esquilos

Familia Cricetidae, ratos e
camundongos

Varias familias de Hystricognathi,
ratos de espinho, pacas,
ouricos, etc.

ca. 750 espécies (46% das sp. de
mamiferos)




RESEARCH ARTICLE Open Access

A glimpse on the pattern of rodent

diversification: a phylogenetic approach

Pierre-Henri Fabre!2*, Lionel Hautier3, Dimitar Dimitrov! and Emmanuel J P Douzery2

CTENOHYSTRICA -

Ct : Ctenodactylidae + Diatomyidae

Hy : Hystricidae

Ba : Bathyergidae,(Petromuridae, Thryonomyidae)
Cv : Caviomorpha

Ca: Cavioidea + Erethizontidae

Oc : Octodontoidea + Chinchillidae




Arrival and Diversification of Caviomorph Rodents and Platyrrhine Primates

in South America

CELINE POUX,"2 PASCALE CHEVRET,! DOROTHEE HUCHON,® WILFRIED W. DE JONG,?

AND EMMANUEL J. P. DOUZERY!
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CaviomorphajF

cEous[pal E0c Joul mo v

lupaia
Cynocephalus
Ochotona
Lepus
Oryctolagus
Marmota
Aplodontia
Dryomys
Glis

Castor
Dipodomys
Thomomys
Anomalurus
Dipus
Tachyoryctes
Mus

Rattus
Massoutiera
Trichys
Bathyergus
Thryonomys
Petromus
Erethizon
Cavia
Agouti
Chinchilla
Dinomys
Echimys
Octodon




COMMENTS ON RECENT ADVANCES
IN UNDERSTANDING SIGMODONTINE
PHYLOGENY AND EVOLUTION

Guillermo D’Elial#

sigmodontine genera entered the continent). Three
main alternative hypotheses have been advanced
regarding these two 1ssues. 1) A single undifferen-
tiated sigmodontine stock entered South America

after the Panamamian LLand Bridge arose |(Simpson,

1969). 2) Sigmodontine rodents differentiated at the

generic level in Central and North America,| and

later entered South America after the Panamanian
Land Bridge arose (Patterson and Pascual, 1972;
Baskin 1978; Jacobs and Lindsay, 1984). 3) Some-

time 1n the Miocene, well before the Panamanian

Land Bridge arose, a single undifferentiated
sigmodontine stock entered South America by
overwater dispersal either from the Old World
(Hershkovitz, 1972; 1993) or from North America
(Marshall, 1979; Reig 1984; 1986).



DISTRIBUICAO GEOGRAFICA E HISTORIA EVOLUTIVA
DOS ROEDORES MUROIDEOS SULAMERICANOS
(CRICETIDAE: SIGMODONTINAE) THE EVOLUTION OF MAMMALS ON

(Geographic Distribution and Evolutionary History of South SOUTHERN CONTINENTS

American Muroids, Cricetidae: Sigmodontinae) ) )
(T he final paper in this series will appear in the June issue)
VI. THE RECENT MAMMALS OF THE NEOTROPICAL
Osvaldo A. Reig REGION: A ZOOGEOGRAPHIC AND ECOLOGICAL
REVIEW

By PHILIP HERSHKOVITZ

A —

BOREAL
AMERICA

Upg:’:qDCRF;?ENFAS INTERCONTINENTAL
"RETACEOUS
EARLY TERTIARY / EXCHANGES

_ MIDDLE - LATE TERTIARY

SOUTH
AMERICA

| MODERN FAUNAS
| LATE TERTIARY - RECENT |

-

D




Museomics of tree squirrels: a dense taxon
sampling of mitogenomes reveals hidden
diversity, phenotypic convergence, and the
need of a taxonomic overhaul

Edson Fiedler de Abreu-Jr'*"", Silvia E. Pavan™"', Mirian T. N. Tsuchiya™*, Don E. Wilson”,

Alexandre R. Percequillo1 and Jesus E. Maldonadol_s Characters Groups  Allen (1915) Moore (1959) Thorington et al. Vivo and Present study

12 (2012) Carmignotto
i (2015)

GCE = Zzzgf:igus I A I Tamiasciurus I Tamiasciurus I Tamiasciurus

M [ macrotis

M O anomalus
%D O iis Sciurus Sciurus
O M vulgaris
GCD [ ] griseus D Il Hesperosciurus I Hesperosciurus
1 W aberti Sciurus

I B arizonensis Sciurus
B W nayaritensis
Parasciurus

I Tamiasciurus

W W niger Parasciurus
H W alleni
I W oculatus

[ M carolinensis W F
OO arfari | I Microsciurus I Microsciurus I Microsciurus I Microsciurus I Microsciurus

[ @ “species 1”
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