Mamiferos: origem, diversidade, evolugao
e biogeogratia
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Koyentathenum Diarthrognathus Mammalia
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- Tritylodontidae Tritheledontidae
/ (Ictidosauria)

Middle Triassic

Chiniquoden
Massetognathus Probainognathus

Traversodontidae Probainognathidae

Early Triassic

Diademodon \

Diademodontidae Thrinaxodon

| Thrinaxodontidae

Late Permian

Procynosuchus

Kingoria

Procynosuchidae

Cynodontia

Dicynodontia

Middle Permian

Titanophoneus Lycaenoas

Venjukovia

. Gorgonopsia
Venjukovioidea

} ";‘ W
Kingoria Therocephalia

1
Anomodontia . .
Theriodontia

. i
Eotitanosuchia

Early
Permian

Therapsida

Sphenacodontid
Pelycosauria



Tendéncias Evolutivas
nos Synapsida
1. Aumento da abertura temporal

Maior volume muscular, mais alimento ingerido
Mamiferos: perda da barra pés-orbital

Condigdo proto-cinodonte
Musculo adutor externo
Arco zigomatico
Angular
Processo corondide
Cinodonte primitivo i
(thrinaxodon) o dentsrio

Muisculo temporal

Arco zigomético

Cinodonte
derivado
(Probelesodon)

Muisculo temporal

Arco zigomético

Ossos pés-dentérios

Dentério

Miisculo masseter




Tendéncias Evolutivas
nos Synapsida

T Pp Pp
(Ip)

Primitive reptile Mammal
(captorhinomorph) (opossum)



Tendéncias Evolutivas
nos Synapsida

2. Arco temporal inferior
Arco zigomatico curvado para fora
Masseter: origem no arco, inser¢ao na mandibula




Tendéncias Evolutivas nos Synapsida

apo.

temp.m

©)

|
mass ._‘1 |
Ll—. int
add.
(d)

S.mass.m

Luangwa

Figure 4.4 The jaw musculature of cynodonts. (a) Lateral and dorsal views of the skull and jaw musculature of Procynosuchus. (b) the same

for Thrinaxodon. (c) the same for Chiniquodon (Probelesodon), with a coronal section through the temporal region. (d) Lateral view of the jaw
musculature of Luangwa, with outline of the lower jaw showing the vectors of the masseter muscle (M), temporalis musF\e (T), and reaction force
generated at the teeth (B). The triangular of forces of these three is shown, and at the left, the balance in a lransvers‘e direction achieved by the
temporalis muscle (temp) plus internal adductor muscle (int.add) acting medially and the masseter (mass) muscle acting laterally. (Kemp 1980§;
1982). d.mass.m, deep masseter muscle; int.add.m, internal adductor muscle; mass.m, masseter muscle; sag, sagittal crest; s.mass. m, superficial

Figure 4.2 Origin and functioning of the pelycosaur-grade jaw musculature. (a) Dorsal view, coronal section and lateral view of the posterior
region of an ancestral amniote skull based on Westlothiana. (b) The same for the basal pelycosaur Eothyris. (c) Lateral view of a eupelycosaur
skull with the lower temporal bar cut away (top). The same to show the deeper musculature (middle). Orientation of force of adductor
mandibuli muscle (M). (d) Lateral and medial views of lower jaw of the sphenacodontine Dimetrodon. Orientation of force of adductor
mandibuli muscle (bottom) a.keel, angular keel; apo, aponeurotic sheet; a.pt.m, anterior pterygoideus muscle; ext.add.m, external adductor
muscle; M, muscle; P.parietal; PO, postorbital; p.add.m, posterior pterygoideus muscle; SQ, squamosal; temp.fen, temporal fenestra; z, zone of masseter muscle; zyg, zygomatic arch.
weakness.



Tendéncias Evolutivas 3. Mandibula e articula¢do mandibular
Processamento de alimento e audicao

nos S ynapSIda Aumento do dentario
Articular - quadrado » dentario - esquamosal

Jaw joint ) Jaw joint [ | Dentary
4 ["] Angular

[T squamosal
[ | Articular
B Quadrate

(a) Reptilian jaw - (b) Mammalian jaw

Mlddlue — Eardrum Middle ear
Eard\rum '.,' Stapes Inrrer ear
i R AR ¢~ Inner ear
= 7%_| Stapes

Vol Incus (evolved
): from quadrate)

“ . '. ~Malleus (evolved
| k,’ iR 4| from articular)
'(c)'ReptIIlan ear bone (d) Mammallan ear bones

Dimetrodon (reptile) Morganucodon (mammal)
© 19080 Addison Wesley Longman, Inc.




Evoluc¢ao do ouvido

LAmina inflectada

do angular
10cm
Mammalian
0 5mm jaw joint

Quadrate

Stapes

Reptilian

jaw joint
Tympanic = reflected Manubrium
lamina of angular (= retroarticular
process)

Eozostrodon

Mammalia
Malleus
Incus
Stapes
Fenestra
vestibuli
Ectotympanic
Didelphis
Cranial Fenestra
elements vestibuli M

Quadrate

Quadratojugal

Thrinaxodon
Articular

Reflected lamina L

Fenestra
vestibuli

Dentary

Mammalia

Morganucodon

Probainognathus

of angular
(= ectotympanic)
Postdentary
bones

Thrinaxodon - Cynodontia




Evoluc¢ao do ouvido

1cm
—d

. Articular

\_~ Quadrado
Dentario~~ \/
™ Estribo
/ \ "\ Processo
\

! \ retroarticular
Lamina Timpano

inflectada

do angular

Bigorna
(= quadrado)

Timpanico

(

angular)

Estribo

Martelo
(=articular)

Manubrio

(= processo
retroarticular ou
do martelo)

Timpano

Monodelphis

Drawn to same length

Adult

Day 90

Day 60

Day 30

Day 21

Day 15

Day 7

Day 1




Evolucao do ouvido ]
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rg Figure 7.55 Evolution of the mammalian middle ear bones. From primitive pelycosaurs, to
{?_, therapsids, to the first mammals, changes in the postdentary bones are indicated along with
8 incorporation of the quadrate (incus) and articular (malleus) into the middle ear. The fossil species
used to follow these changes are shown in relationship to their occurrence in the geological record.
Abbreviations: angular (An), articular (Ar), coronoid (C), anterior coronoid (Ca), condyle of dentary
L] (Co), coronoid process (Cp), dentary (D), incus (I), malleus (Ma), prearticular (Pa), quadrate (Q),

quadratojugal (Qj), stapes (S), surangular (Sa), splenial (Sp), tympanic annulus (Ty).
Based on the research of James A. Hopson and Edgar F. Allin.




Tendéncias Evolutivas
nos Synapsida

4. Dentes

Especializacao da denticao (processamento do alimento)

Poés caninos: pré-molares (substituidos), molares (ndo substituidos)
Dentes inferiores mais proximos entre si

Difiodontia em mamiferos

canine

incisor j

premolar

Varanosaurus



Tendéncias Evolutivas
nos Synapsida

5. Palato secundario

—~.._primary -~ 3
s " palate ~
amphibian

Evita estresses no cranio (aumento da quantidade de alimento processada)
Respiracao e alimentacdao simultaneas

Ausente em pelicossauros

Incompleto em Therapsida nao-cinodontes
Completo em cinodontes derivados e mamiferos
Fusao das aberturas nasais: aumento das passagens nasais (maior taxa respiratoria)

Premaxillary

Maxillary

Palatine

Pterygoid

Scymnognathus

Internal narial opening

Premaxillary

Maxillary

Palatine

Internal narial
opening

Pterygoid

Cynognathus

Premaxilla

Intemal naras

stam reptile

mammal 4
Inspired - - : - )
air . nspired
. air
"mL ' |
b= — - pm
\\ e *- \d‘

mp NG




Tendéncias Evolutivas
nos Synapsida

5. Palato secundario

Premaxilla

Pterygoid

Primary palate

(a) Amphibian

Primary
palate Palatal
process

(b) Therapsid reptile

Premaxilla

Maxilla

. =

Palatine

£l

Primary
palate Nasopharynx

Secondary
palate

(c) Mammal



Tendéncias Evolutivas
nos Synapsida

6. Perda do forame parietal
Relacionado ao olho parietal nos répteis
Termorregulacao comportamental

Plioplatecarpus
Mosasauria



Tendéncias Evolutivas
nos Synapsida

7. Postura ereta

Ondulacio lateral

interfere na ventilacao dos pulmaes
conflito entre corrida e respiracao
m. hipoaxiais (movimento e ventilacdao): corrida curta anaerdbica

Apenas os membros se movem
Sinergismo entre locomocao e respiracao




Expansao do ilio e grande trocanter no fémur:
m. glateos (retracao das patas posteriores)
Pelicossauros: processos nas vértebras caudais (m. caudifemoral)
Flexao dorso-ventral da coluna
perda das costelas lombares (também associada ao diafragma)
Diafragma: O, adicional durante a atividade
movimento das visceras

The diaphragm
is shaped
like a parachute




Tendéncias Evolutivas
nos Synapsida

8. Reduc¢ao das cinturas

Mais peso nas patas, menos nas cinturas
Componentes ventrais
claviculas, interclaviculas e coracéides
pubis e isquio
Aumento de vértebras sacrais
[lio em forma de barra: flexdo dorso-ventral

9. Pés

Dedos mais curtos

Falanges 2-3-3-3-3

Projecao do calcaneo (gastrocnémio)
Halux oponivel (mamiferos)

10. Coluna vertebral

Perda das costelas lombares

diafragma

flexao dorso-ventral
Reducao das vértebras cervicais (maximo 7 em mamiferos)
Reducao/perda costelas cervicais

11. Cauda curta

Propulsao por acao dos membros
Base mais delgada (alteracao dos m. retratores)
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(f) Seymouria (9) Sphenodon (h) Alligator (i) Sturnus

llium llium llium

2 Obturator
foramen

Ischi
Obturator sehium

foramen

Scapulocoracoid Ischium

(K} Ichthyostega Ischium

/ Pubis X
Pubis Pubis
(a) Dimetrodon (b) Cynognathus (c) Didelphis (d) Felis

Posttemporal Posttemporal

. llium
. llium
llium

llium

. Obturator
Thyroid \ foramen
fenestra D

Obturator
foramen
Ischium

(O) Cornuboniscus {p) Acipenser (q) Lepisosteus (r) Amia

Ischium Ischium
(e) lguana (f) Alligator (g) Thescelosaurus (h) Tyrannosaurus (i) Apteryx

flium flium flium
Acetabulum Obturator
Obturator foramina PUbiS l
(in cartilage)

foramina

Ischium Ischium

Ischium

Pubis
(in cartilage)

Pubis
(j) Ichthyostega (k) Eryops () Rana (m) Salamandra



Femur
Femur

Tibia Fibula

Fibula
Astragalus Caicaneum
— e

= Metatarsals

(b} Metatarsal joint

Pelvic

girdle Pectoral

e _ girdle Eardrum
J ........ >

(>
e
.l

Scapula
Humerus

(@)

Scapula

Humerus

vicle



Ossos Turbinados

Relacionados a endotermia (presentes em aves)

Maxiloturbinados

Evitam o ressecamento dos pulmaoes (alta taxa respiratoria)
Aquecem o ar inalado, saturando-o de vapor d"agua
Condensam a agua do ar exalado

Nasoturbinados e Etmoturbinados: olfa¢ao

Procyon

Nasolturbinados

Maxiloturbinados

Etmoturbinados




Probainognathus
Tritylodontidae
Tritheledontidae
Surgimento dos pél Adelobasious
urglmen 0O A0S pe 0S Socunodon
Megazostrodon
Dinnetherium

I._.I_..

— Castorocauda
Haldanodon
Hadrocodium
Kuehneotherium
— Gobiconodon
— Amphilestes
Jeholodens
Priacodon
= Trioracodon
_E Plagiaulacida
Cimolodonta
Tinodon
Zhangheotherium
Shuotherium
Asfaltomylos
Ambondro
Ausktribosphenos
Bishops
Steropodon
Teinolophos
Obdurodon
Ornithorhynchus
Dryolestes
Henkelotherium
Vincelestes
— Amphitherium
Nanolestes
e Peramus
—— Kielantherium
—— Aegialodon
— Deltatheridium
— Pappotherium
Kokopellia
Asiatherium
Pucadelphys
Didelphis
Erinaceus
A Asioryctes
Prokennalestes
Montanalestes
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Nocturnal ~ Complex CNS

existen‘ce\/‘

Elevated rate of High development More precise
food provision  temperature thermoregulation

1 o )

Juvenile
development

Greater Higher maximum  Elevated mean body
sustainable aerobic rate temperature
activity

Elevated basal

metabolic rate

f

Increased mitochondrial
number

Figure 4.13 Synoptic hypothesis of the origin of mammalian
endothermy.

Diphyodonty Parental care
\\ //
\ 7
P 4
N s
\\ P> &
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\ 4 — Mammary glands
\ - )
Resy ol it
Lactation
7/
/ |
4 Second
’ I . Secondary
COI."P["”‘ ’ | Diaphragm i
mastication s I palate
e |

g v

7/
v
P .
7 High
Increased / metabolic rate

iy

— Increased «— Double
oxygen uptake  circulation

assimilation l
/ Endothermy Hair
Increased rate l
of food collection &«— Sweat glands
Temperature v
regulation High blood
Advanced pressure
Sustained HOMEOSTASIS en(}f)cr}me
muscle action / ?1( N
SP"lti“lll Chemical
control regulation v
High kidney
3 filtration rate

Improved «— Complex CNS

locomotion

v e

Improved
sensory
reception

Long loops
of henle

Turbinals /}‘ \

Eye changes  Ear changes

Figure 4.14 A schematic
interpretation of the
interrelationships between the
structures and functions of a
mammal (Kemp 1982).



Definicdo de Mammalia
Atuais
Fosseis: répteis mamaliformes ou sindpsidos ndo-mamalianos
Critérios:
Todos os caracteres
Algum dos caracteres

Definicdo arbitraria
Crown-group - viventes
Stem-group - fosseis
Mammalia - todos os caracteres
Stem Mammalia - ao menos um dos caracteres

Filogenética -

Mammalia - ancestral comum linhagens atuais

Grado - caracteres = evolucao

Mammalia - novidades evolutivas (mandibula,
denticao); Sinoconodon



Crown group . Basal Node
Stemn group
Zygotaxon

Plesion '

Scion

Crown Node




Fig. 4. (A) Phylogenetic relationships of S. szalayi by the strict consensus;
(B) timing of the earliest evolution of metatherians according to the
Adams consensus of 224 equally parsimonious trees (each tree length =
1700, consistency index = 0.427, retention index = 0.805) from PAUP
(49) analysis (version 4.0b1.0, 1000 runs of heuristic search, with unor-
dered multistate characters) of 380 characters scored for the 84 com-
parative taxa (74). Data sources: minimal age of Sinodelphys, (12); age for
the North American metatherians, (29, 33, 34); age of the Uzbekistan
metatherians, (26, 30); dating of the Mongolian taxa, (3, 28); dating of
the South American metatherians, (27, 24); molecular estimate of diver-
gence of marsupial ordinal clades (green zone), (44); geological ranges of
marsupial families (blue bands), (78). Geological stages: Ab, Albian; Ap,
Aptian; Bm, Barremian; Bs, Berriasian; C, Coniacian; Ca, Campanian; Ce,
Cenomanian; Eo, Eocene; H, Hauterivian; Ma, Maastrichtian; Pa, Paleo-
cene; S, Santonian; T, Turonian; V, Valanginian.
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Tritylodontids a
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How many species of mammals are there?

Connor J. BURGIN,! JoceLYN P. CoLELLA,' PHiLIP L. KaHN, AND NATHAN S. UpHAM*

Species per decade

Table 1.—Comparison of Mammal Diversity Database (MDD)
taxonomic totals and those of Mammal Species of the World (MSW)
editions 1-3 and the International Union of Conservation of Nature
(IUCN) RedList, version 2017-1.

Taxa MSW1 MSW2 MSW3 IUCN MDD
1982 1993 2005 2017 This study
Species
Total 4,170 4,631° 5416 5,560 6,495
Extinct NA NA 75 85" 96
Living NA NA 5,341 5475 6,399
Living wild NA NA 5,338 5475 6,382
Genera 1,033 1,135 1,230 1,267 1,314
Families 135 132 153 159 167
Orders 20 26 29 27 27
668

—— Cumulative number of species
600- == Linear regression of cm;mulative species over time
y =27.4x - 48372.8; R"= 0.97; p < 0.000
W Species per decade
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Biogeographic region or category

Table 2.—The total number of mammal species in the Mammal Diversity Database (MDD) as compared to Mammal Species of the World, vol-
ume 3 (MSW3) that live within each biogeographic realm and those belonging to domestic and extinct categories. Numbers correspond to Fig. 2.
Note that some species are found within multiple regions, so column totals do not correspond to taxonomic totals.

Category Total species Shared with MSW3 De novo Split Area (million km?) Density (species/km?)
Neotropic 1,617 1,255 169 193 19.0 85.1
Afrotropic 1,572 1,215 158 199 22.1 71.1
Palearctic 1,162 938 48 176 54.1 21.5
Indomalaya 954 774 97 83 7.5 12.7
Nearctic 697 628 15 54 229 304
Aust-Oceania 527 479 18 30 8.6 61.4

Marine 124 115 4 5

Domestic 17 15 2

Extinct 96 85 7 4




Mamiferos recentes:
6649 espécies, 1345 géneros, 167 familias e 27 ordens
Caracteres exclusivos
Grupo monofilético

~ . Testudines
Trés linhagens: < I
Viammalia
Monotremata Diapsida _j= Lepidosauria
. Archosauria *
Metatheﬂa Mammalia
Eutheria « Testudines ‘
Diapsida Lepidosauria Mammaia
Archosauria < iq'uama;a
Relacoes Filogenéticas Mammalia P
' _ Testudines
Grupo irmao < LEpicosaiNia Crocodylia
. Testudines
Morfologia . fves
Archosauria Mammalia
Moléculas Lepidosauria “ fq;a':.ata
estudines
FlSlOlogla < Testudines Crocodylia
Mammalia Aves
Archosauria *









Monotremata

Stem taxa io Theria

Platypoda

Tachyglossa

@ Gondwanatheria

5 5“) Multituberculata
Ny

o

Triconodonta

{

Holotheria

Kuhneotheria

w& Symmetrodonta

~ef%8-—  Amphidontoidea
Qw_r‘y" Spalacotherioidea
&U/M Dryolestoidea
M Amphitheriidae

szmheﬂa
{,\\‘:ﬁb Peramura
g
L %% Tribosphenida

% Aegialodontia

g §§; Theria, order indet

B B B B B BB BB @ E B @ @ B

B
o

Extant

i

% Metatheria, order indet
@ Archimetatheria

a Microbiotheria

Eometatheria

Metatheria

A3

Dasyuromorpha

Peramelia

2

" Diprotodontia

Marsupialia

1

el Ameridelphia

Didelphimorphia

)

Paucituberculata

Sparassodonta

3 ﬁ% . .
S < % Eutheria, order indet
iy S M

A zﬁz Bibymalagasia

& * Xenartha
8
E
§
§ A Pholidota

Leptictida

8,
Y_ A gt

Extinct

B B E

6

2 DA — B 2 N > N - B . ~
EE g EEBE B

Do
B

Extant

6

14

34

14

12



ASM Mammal

Home ‘ Download the Database ‘ Explore Taxonomy ‘ Treeview ‘ Search Species ’ Links to Mammal Data
About

Welcome to ASM's Mammal Diversity Database

Welcome!
The Mammal Diversity Database of the American Society of Mammalogists (ASM) is
your home base for tracking the latest taxonomic changes to living and recently
extinct (i.e., since ~1500 CE) species and higher taxa of mammals.

Here we are curating the taxonomic implications of new research publications in real
time — with the goal of promoting rigorous study of mammal biodiversity
worldwide.

Current version: v1.11, released 15 April 2023. Past versions on Zenodo:
https: / /doi.org/10.5281 /zenod 0.4139722.




Mastozoologia no Brasil

Breve Histoérico
Georg Marcgrave e Willen Piso
meados séc. XVII

Alexandre Rodrigues Ferreira
Final do séc. XVIII
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“vista de Olinda” — Frans Post
(c. 1662)
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Albertus Seba (1665 — 1736)

Locupletissimi rerum naturalium

thesauri...

Thesaurus (4 volumes entre 1734 e 1765)

" ALBERTVS SEBA, ETZELA OOSTFRISIVS
Phar

nacopoeus Amftelacdamenlis

ACAD: CAESAR  LEOPOLDINO CAROLINAE NAT CVRIOS: COLLEGA XENOCRATES DICTVS,
SOCTET. REG ANGLICANAE o ACAT: SCIEXTIAR: BONXONIEXSIS INSTITVIVS SODALIS.
ARTATIS LXVI ANNO CDIE CCXXX
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Mastozoologia no Brasil

Breve Historico
Intimeros pesquisadores no séc. XIX
Naturalistas viajantes
Darwin, Natterer, Spix, Burmeister,
Langsdorff, entre outros

Final do séc. XIX, inicio séc XX

Hermann von Thering  Alipio de Miranda Ribeiro Emilio Goeldi
MNR] MPEG




Mastozoologia no Brasil

Breve Historico
Final do séc. XIX e inicio e meados do séc. XX

Oldfield Thomas Joel Asaph Allen
BMNH AMNH




Species per decade
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. Crossomys
. Crunomys
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Hybomys
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Hyomys
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Lariscus
Leggadina
Lemmiscus
Lenomys
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Lonchothrix
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Mastomys
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Melomys
Menetes
Mesophylla
Microdillus
Microgale
Microryzomys
Millardia
Mimetillus
Muriculus
Mylomys
Myoprocta
Myosciurus
Myotomys
Neacomys
Nesoromys
Octomys
Oecomys
Oenomys
Oreonax
Otomops
Parotomys
Peroryctes
Petaurillus
Petinomys
Petromyscus
Pharotis
Philetor
Platalina
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Platymops
Poecilogale
Praomys
Proedromys
Pteralopex
Pteromyscus
Rhabdomys
Rheomys
Rhynchogale
Rhynchomys
Sciurillus
Scleronycteris
Scotinomys
Scotoecus
Scutisorex
Sminthopsis
Solomys
Stochomys
Surdisorex
Sylvisorex
Taterillus
Thallomys
Thamnomys
Vampyressa
Vampyriscus
Vampyrodes
Xeromys
Zyzomys



Meados e final do século XX

Osvaldo Reig

J. Zool., Lond. (1977) 181, 227-241

A proposed unified nomenclature for the enamelled components
of the molar teeth of the Cricetidae (Rodentia)

OsvaLDO A. REIG

Anterolingual conule Anteromedia Anterolabial conuie
m n
Protostyle floxus Anterofiexus

Protoflexus

PROCINGULUM

|

Protolophule
Paraloph

Enterostyle
Hypoflexus oloph
Enteroloph

Mesocone
Metaloph
Posteroflexus
> Posterostyle
Rasteroloph

Philip Hershkovitz FMNH
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Platyrrhini)

/ith an Introduction 1o Primates

lip Hershkovitz

iving New Woild Monkeys

vorame |



Final do século XX e inicio do século XXI

Guy Musser Robert S. Voss James L. Patton
AMNH MVZ

KARYOTYPIC VARIATION IN ORYZOMYINE RODENTS
(CRICETINAE) WITH COMMENTS ON CHROMOSOMAL
EVOLUTION IN THE NEOTROPICAL CRICETINE COMPLEX

A Systematic Study of the Mexican
and Guatemalan Gray Squirrel,
Sciurus aureogaster F. Cuvier
(Rodentia: Sciuridae)

By ALFRED L. GARDNER! and James L. PATTON?




Final do século XX e inicio do século XXI

Alfredo Langguth Rui Cerqueira Mario de Vivo
UFPB UFR] MzZUSP

REDISCOVERY OF MARCGRAVE’S CAPUCHIN MONKEY AND
DESIGNATION OF A NEOTYPE FOR
SIMIA FLAVIA SCHREBER, 1774 (PRIMATES, CEBIDAE) !

HOW MANY SPECIES OF MAMMALS
ARE THERE IN BRAZIL?

The distribution of Didelphis in South America Iaxonomic practice and diversity evaluation
(Polyprotodontia, Didelphidae)

Taxonomia de Callithrix
Erxleben, 1777
(Callitrichidae, Primates)
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Dezenas de Laboratérios em todo o Brasil
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Seja parte da SBMz: faca seu cadastro & associe-se! '

Foto por: Edson Abreu'Jr.

Pague sua Anuidade
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We also would like to invite you to:

Join us at the

12th Brazilian Mammalogy Congress

September 23 to 27, 2024

In Buzios, Rio de Janeiro




