Mammal Characteristics

Skull

- Large cranial cavity

- See Fig 2-16, p.25

Mammal Characteristics
Skull

¢ (Cranium + mandible)

— Greater brain mass
— Jaw articulation

— Surface area for muscle
attachment

* Jaw strength
« Facial expression

Mammal Characteristics
Skull

1) Cranium (bones, foramina, & orbit): also includes upper teeth




Cranium articulates with atlas of cervical vertebrae; atlas
articulates with axis cervical vertebra

Atlas articulation allows up-down movement of skull
Axis articulation allows side-side and circular movement of skull

Mammal Characteristics
Skull - Cranium

Premaxiliary

—
Maxilla
AN
» premaxillary - anterior portion; origin for upper incisor
» nasal - anterodorsal surface following premaxillary

» maxillary - behind premaxillary; bears all upper teeth
except incisors

« infraorbital foramen - opening in maxillary; passage for
blood vessels & cranial nerve

Alisphenoid canal
Foramen ovale
Eustachian tube

Foramen rotundum

Squamosal

- Medial lacerate foramen

Posterior lacerate foramen.
Anterior condyloid foramen

Oceipital condyle "
Incisive foramen

Basioccipital

Mastoid

Paroccipial
Augitory bulla Presphenoid

Pterygoid

. Zygomatic arch 70

Basisphenoid

African hunting dog
{Lycaon pictus)




Alisphenoid canal \ - Foramen rotundum
Foramen ovalo
Eustachian tube

Squamosal

~ Medial lacerate foramen
Premaxillary
Posterior acerate foramen

Anterior condyloid foramen.

Occipital condyle
Incisive foramen
Basioccipital
Paroccipital Mastoid
Auditory bulla Presphencid
Plorygoid

. Zygomatic arch
Basisphenoid

African hunting dog
{Lycaon pictus)

Mammal Characteristics
Skull - Cranium

Alisphenoid Orbitosphanoid  palatine

 frontal orbit - eye socket

* lacrimal - anterior portion of orbit; opening for lacrimal
(tear) duct

« frontal - posterior to nasal, anterior to parietal
 parietal - posterior to frontal, dorsal to squamosal
« sagittal crest - bony ridge; dorsal surface of cranium

Mammal Characteristics
Skull - Cranium

\% .
4 \ « foramen magnum - large
[\ b opening in occiput for
ik ‘.("’ i spinal cord
| ,qﬁ,“ “\l- “
2
y sl

foramen magnum




Mammal Characteristics
Skull - Cranium

Al Orbitosphenoid i
Sagittal crest lisphenoid itosphenoi Palatine

Lagrimal

" Panetal

Paroccipital process
External auditorv

* Occiput (occipital) - posterior part of cranium; surrounds
foramen magnum
* Occipital condyle — articulation surface, cranium to atlas

» lambdoidal ridge - bony ridge located where parietal &
occiput meet

Mammal Characteristics
Skull - Cranium

» zygomatic arch - arched bone protecting orbit; consists of

maxillary, jugal, & squamosal bones; attachment for masseter
muscles (close jaw)

Mammal Characteristics
Skull - Cranium

< zygomatic arch - arched bone protecting orbit; consists of
maxillary, jugal, & squamosal bones; attachment for masseter
muscles (close jaw)




Mammal Characteristics
Skull - Cranium

Alisphenoid Orbitosphencid  Palatine

Sagittal crest
& Lagrimal

Interparietal

Occipital
Occipital condyle
Mastoid
Paroccipital process
External auditorv
» zygomatic arch - arched bone protecting orbit; consists of
maxillary, jugal, & squamosal bones; attachment for masseter
muscles (close jaw)
* jugal - midbone of zygomatic arch
* squamosal - posterolateral surface

incisive foramen - upper palate; contains
olfactory organ for "mouth smelling*

* Maxilla and palatine

Premaillary

Postsrior lacsrate foramen
Anterior condyloid foramen.

Oceipital condyle Incisive foramen

Basiocciptal

Patoccipital  Mastoid

process Auditory bula
Plerygoid
Zygomitc arch
Basisphefioid

Aliican hunting dog
(Lycaon pictus)

+ vomer — unpaired bone; forms septum of nasal
passage, i.e., partitioning of nasal area




Mammal Characteristics
Skull - Cranium

» temporal muscles (temporalis): close jaw; originate on
squamosals & parietals; sagittal crest allows greater area for

attachment = greater strength; Carnivora

* masseter muscles: close jaw; attachment towards front end =
zygomatic arch; allows greater gnawing force; Rodentia

Hyena (Crocuta) Rabbit (Lepus)

Temporalis Coronoid Temporalis Caronoid
small e process absen

A Masseter . e Ih:[a;:ete
moderate massial teetl o i .
Articulation of
Articulation of jaw large (lower tooth jaw
in line wi hidden behind upper) Mgh above
nearly in line with o
tooth row tooth

Comparing temporal and masseter muscles in different Orders

Mammal Characteristics
Skull - Cranium

« tympanic bulla - bony
capsule covering mid-ear;

posteroventral surface

At sy
Scua sberh




infraorbital foramen

frontal

external aud




Mammal Characteristics
Skull - Mandible

2) Mandible (dentary,
processes, foramina & lower
sets of teeth)

dentary - half of lower jaw
(includes several processes
& foramina)

condyloid process -
posterior bony projection;
supports articular condyle
(articulation point for
mandible & squamosal of
cranium)

articular
condyle

|

Mammal Characteristics
Skull

coronoid process - bony
projection; anterodorsal to

condyloid process

angular process - bony
projection; ventral to

condyloid process;
attachment for jaw
opening muscles
mental foramina -
anterior openings for
blood vessels, nerves,
muscles




Mammal Characteristics
Teeth

| Teeth

* Major advancement of
mammals = specialized
dentition relative to
specialized & diverse diets
(contrast with fish & herps)

¢ Close relationship between
dentition, foraging strategies,
and evolution; phylogenetic
relationships & fossil teeth

Mammal Characteristics
Teeth

» Use of teeth in
displays of aggression,
communication

Mammal Characteristics
Teeth

“&l » Use of teeth in social
display




Mammal Characteristics

Teeth

Kinds of Teeth
A) Functional Variants

1) heterodont: first seen in

(fffouidys
AL\ NGCLA A

form & function

HITERCDONT MAMMALLLK DESTITION sstrsbnd by s eath of e dig

! fruit bat
. Chiroptara

slicieg mear

Complete | Lo
of weth: Edentata
tongue prnipal

feevling toal

Molars

Carnivore
(Lyrix)

Late
Cretaceous mammal
(Kennalestes)

Herbivore
{Cervus)
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Mammal Characteristics

Teeth

Kinds of Teeth
A) Functional Variants

1) heterodont:

— incisors — single-rooted
nipping teeth; non-rooted
in rodents and lagomorphs

— canines — single-rooted;
defense, grabbing,
stabbing; absent in
rodents

Mammal Characteristics
Teeth

Rooted vs. rootless teeth

@ Hooted - When tooth is mature, root

Mammal Characteristics
Teeth

Kinds of Teeth
A) Functional Variants

1) heterodont:

— premolars - cheek
teeth with grinding
surface

— molars - grinding
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Mammal Characteristics
Teeth

/
Audtary mu-/ =
Zygombsc sl *

cxietos
[r—
s
* incisors = rooted in premaxillary & dentary bones
* canines, premolars, molars = rooted in maxillary &
dentary

Mammal Characteristics
Teeth

2) homodont: teeth are
same in form &
function

e.g., dolphins

3) brachyodont: short-
crowned; growth stops

when tooth fully
grown

Mammal Characteristics
Teeth

Premalars First Molar Sacond Molar Third Malar 4) h]{ESOdOHtI high—crowned;
found in herbivores;
adaptation to excessive tooth
wear from abrasive materials

tooth growth continuous;
adaptation to abrasive
materials/tooth wear

5) ever-growing (hypselodont):
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Mammal Characteristics
Teeth

Dental Formula (df)

« refers to number of
teeth of each type in one
side of upper jaw and
matching dentary (i.e.,
1/2 of lower jaw)

* incisors (i), canines (c),
premolars (p), molars

(m)

Mammal Characteristics
Teeth

* total number of teeth is 2X dental formula (df)

* total number of teeth for primitive placentals = 44
df=13/3, 1/1, 4/4, 3/3

e human df =2/2, 1/1, 2/2, 3/3

Mammal Characteristics

Teeth
a0
i:,"' v;) = . “’"a .‘"' | ‘\
< —— e} % 5
[ N [ Py . ‘ Is< 3
o8

AP

« marsupials differ in total number teeth = > 44
* Also, generally premolars 3/3 & 4/4 molars
* e.g., Didelphis virginiana

df=5/4, 1/1, 3/3, 4/4
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Mammal Characteristics
Teeth

+ diastema: space or
gap between incisors
or canines &
premolars; prominent
in rodents &
lagomorphs

Mammal Characteristics
Teeth

* Tooth Development
(Diphyodont = 2 sets of

O teeth)
1) deciduous teeth

("milk teeth"):
develop early;
consist of incisors,
canines, premolars,
but no molars

Mammal Characteristics

s’ | Teeth

2) permanent teeth: replace
deciduous teeth with
maturity; consist of
incisors, canines,
premolars, & molars

- tooth eruption patterns
useful for aging
individuals, if
extensive literature is
available, e.g., white-
tailed deer
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Mammal Characteristics
Teeth

Tooth Structure
- Calcifications appear as teeth

i 1 i arranged in a row along each
y | B = ridge of jaw
y 3 | ] =
| B = thecodont: teeth lodged in a
| i A | My socket (alveolus) vs.
¥ 1 Y VA 1 A 3%
L % FoN VN
Azsodans Pleodsr Thesasorz Acrodont (rootless) or
Pleurodont (rootless, attached
to lingual side of jaw)
Mammal Characteristics
Teeth
h Components of tooth structure:
\ 1) enamel: developed from the
epidermis; = hard part of
P tooth; located on free
il surfaces of tooth; none on
Pulp cavity ——— root
- develops by formation of a
enamel matrix cap; this
Cementum — becomes calcified

- consists of hydroxyapatite
(calcium, phosphate,
hydroxide compound)

Mammal Characteristics

Teeth

Components of tooth structure:
1) enamel

- enamel partly missing
on lingual surface
(nearest tongue) of
rodent incisors, and
tusks of boar &
elephant
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Mammal Characteristics
Teeth

Enamel 2) dentine: developed
N from mesodermal
""""" tissue

Denting —_
Crown

Puip cavity —

- calcified predentine

- most of crown &
root

Cementum —

Root .
- root dentine covered

by cementum

Mammal Characteristics
Teeth

2) dentine: developed
from mesodermal
tissue

Mammal Characteristics
Teeth

3) cementum: developed
from mesodermal tissue;

- hard material covering
roots of all mammal
teeth; fasten tooth in
socket

- crown cementum found
in cheek teeth adapted
to perform extensive
chewing, e.g., rabbits,
deer,....

ENAMEL




Mammal Characteristics

Skull

Cementum 3) cementum:

Enamel

- grazing presents wear
problem, thus high
crowned teeth with
entire tooth covered
with cementum

Crawn

— Dentine

Pulp cavity

Mammal Characteristics
Teeth

Enamel 4) pulp: developed from
\ mesodermal tissue;

- soft interior of tooth

Dnting - - nerves & blood vessels
enter pulp from

Pulp cavity — openings 1n root
bases

Pl - openings in base of root

may close partially
with age

Mammal Characteristics
Teeth

4) pulp: developed from
mesodermal tissue;

- in other mammals
(rodents, elephants,
lagomorphs)
openings never fully
close & crown
continues to grow
(persistent pulps)
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Mammal Characteristics
Teeth

* Molar Structure &
Function

* Ancestral molar =
reptilian haplodont
molar

+ haplodont: single
cusp (conical shape)

A= T

Mammal Characteristics
Teeth

* occlusal surface: refers to
chewing or shearing
surface of teeth
 cusp: sharp or rounded
projection of crown
* tribosphenic: basic
primitive molar; triangular
- basic 3-cusp pattern of
occlusal surface

- found in fossil teeth &
primitive mammals
(opossum)
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Mammal Characteristics
Teeth

outer

» Upper tribosphenic
it molars have 3 major
.. 4= cusps
1) protocone
2) paracone
3) metacone
» Upper “quadrate”
Pascons molar has additional
procoss M cusp = hypocone

Protocons .
— Possible conules

Matacons

Maotaconuis

outer

Matacons

Metaconule

Hypacane

inner

Mammal Characteristics
Teeth

posterior anterﬁ)‘}!é‘. Lower tribosphenic molars
i P - anterior portion =
-, <R Prosoconkd . . R
4 \§ 4= triangular trigonid,
3 includes 3 cusps
1) protoconid - apex
of trigonid; points
outward

2) paraconid &
3) metaconid form
inner edge

Mammal Characteristics
Teeth

posterior anterior |+ Lower tribosphenic
s, == molars

- posterior portion =
talonid, includes 2
cusps

Pangensd

Metaconid

1) hypoconid
2) entoconid
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otuconid
" fa" | - Metaconis
[
bt |
bt
]
Paracone
— s Matacoas P
L] Fl f \
T —— L )
| b i I. AL 1 .'L-"
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Mammal Characteristics
Teeth

posterior anter{’o‘}té‘ * Lower “quadrate” molars
- anterior portion = 2

Hypoconid (
Hypoconuta i cusps
1) protoconid
2) metaconid

Entocand

- posterior portion = 2
cusps
1) hypoconid
2) entoconid

Hypoconkd [_: e

I
Entoconk] ——&
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Mammal Characteristics
Teeth

Quadrate molars: upper teeth with 4 main cusps
(protocone, paracone, metacone, hypocone), e.g.,
hedgehog

Mammal Characteristics
Teeth

Types of Molars
1) bunodont: rounded,
separate cusps for

crushing/grinding food
- pigs, rodents, primates,
carnivores
Bunodont Lophodont 2) lophodont: cusps form
Peccary Rhinoceros ridges (lophs)
(Tayassu) (Dicerortinus) _ herbivores

Bunodont tecth
of a chimp

hy pocone

o P
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Lophodont teeth

Mammal Characteristics

Teeth
Types of Molars

3) selenodont: cusps
form triangular
crescents

- herbivores

Salenodont

...........

Mammal Characteristics
Teeth

Types of Molars

4) sectorial: blade-like
cutting edges, e.g.
carnassials

- carnivores
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Mammal Characteristics
eeth

Carnivores

* carnassials: main
shearing teeth of
terrestrial carnivores
(fissipeds)

- p4/ & ml = upper
4th premolar & lower
Ist molar

Mammal Characteristics
Teeth

Insectivores

5) dilambdodont molars:
shrews & moles;
— W-shaped

Mammal Characteristics
Teeth

%%%%%%%é

Fig. 29.—Dn
‘microtines (anterior up, lingual fight). Left to right: Ondatra, Neofiber, Clethrionomys,
‘Lemmus, L emmiscus, Micr d

Types of Molars
6) mircotine: zig-zag prisms with loops
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Mammal Characteristics
Teeth

* Diet & Molar Structure - A Summary

Herbivory Omnivory Insectivory
- lophodont - bunodont - tribosphenic
- selenodont - dilamdodont
- equine (hypsodont)
- microtine

Carnivory Piscivory

- sectorial - homodont

i Orbitosphe
Sagital crest iSphencid itosphenoid  Palatine

Lactimal

Interparietal
Nasal

Premaxilar
Qccipital it

Occipital condyle
Mastoid
Paroccipital process
External auditory
meatus
Auditory bulla

Alisphenoid canal
Plarygoid
Foramen rotundum
Anterior lacerate foramen
Optic foramen

Infraorbital foramen

Incisors

Canine

Incisars

Coronoid process

Alisphenoid canal \ - Foramen rotundum

Squamosal

- Medial lacerate foramen

Posterior lacerate foramen.
Anterior condyloid foramen

Oceipital condyle "
Incisive foramen

Basioccipital

Mastoid

Paroccipial

Auditory bulla Presphencid

Pterygoid
. Zygomatic arch
Basisphenoid

African hunting dog
{Lycaon pictus)
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cranium {hrain case}

arbit feve sechet)

ineiors = A
oceipital condyle

canines 7 f|

SO ‘saditory bullae
inciaors <
lowwer fows (mandible)
check-teeth
{molars & premalars}

bany erest (agittal croan)

nasal homes

Dog Skull: Bones

nterparietal

nasal

premaxilla

incisors

canines
alisphenoid
orbitosphenoid

premaxilla
anterior palatal foramina

Dog Skull

bones / characters

basisphenoid
tympanic bullae_§
paroccipital 4
parietal
occipital codyles interparietal
foramen magnum.
supraoccipital

VENTRAL LATERAL VIEW DORSAL
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zygomatic arch

Dog Skull: post orbital process
Characters

sagittal crest

orbi

lambdeidall

infraorbital foramen crest

tympanic bula
auditory meatus

coronoi 3
process masseteric fossa
% mandibular condyle
ngular process
b
\ _____/
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