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StandardsBased Module
(Lesson/Unit Plan)

Content Area(s).Life Science Grade Level6,7.0r8

Time to Complete:(3-4) 50 minutelass periods

Title of Lesson/Unit: Manmmal Teeth and Skullé&\daptations and Identification

1. South Carolina State Standard€ldressed

Grade 6
The student will demonstrate an understanding of technological design and scientific
inquiry, including process skills, mathematical thinking, controlled investigative
design and analysis, and problem solving.
6-1.1 Use appropriate tools and instruments (including a spring scale, beam
balance, barometer, and sling psychrometer) safely and accurately when conducting a
controlled scientific investigation.
6-1.2 Differentiate between observation and inference during the analysis and
interpretation of data.
6-1.3 Classify organisms, objects, and materials according to their physical
characteristics by using a dichotomous key.

The student will demonstrateuarderstanding of structures, processes, and
responses of animals that allow them to survive and reproduce. (Life Science)
6-3.1 Compare the characteristic structures of invertebrate animals (including
sponges, segmented worms, echinoderms, mollusksheombds) and vertebrate
animals (fish, amphibians, reptiles, birds, and mammals).

6-3.2 Summarize the basic functions of the structures of animals that allow them
to defend themselves, to move, and to obtain resources.

6-3.4 Explain how environmental stilhcause physical responses in animals
(including shedding, blinking, shivering, sweating, panting, and food gathering).
6-3.5 lllustrate animal behavioral responses (including hibernation, migration,
defense, and courtship) to environmental stimuli.

Grade 7
Thestudent will demonstrate an understanding of technological design and scientific
inquiry, including process skills, mathematical thinking, controlled investigative
design and analysis, and problem solving.
7-1.1 Use appropriate tools and instruments @nojua microscope) safely and
accurately when conducting a controlled scientific investigation.
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Grade 8
The student will demonstrate an understanding of technological design and scientific
inquiry, including process skills, mathematical thinking, controlledativesti
design and analysis, and problem solving.
81.4 Generate questions for further study on the basis of prior investigations.
8-1.6 Use appropriate tools and instruments (including convex lenses, plane
mirrors, color filters, prisms, and slinky spreafgly and accurately when
conducting a controlled scientific investigation.

The student will demonstrate an under st an
time. (Life Science, Earth Science)

8-2.1 Explain how biological adaptations of populationsesttheir survival in a

particular environment.

822 Summari ze how scientists study Earthos
forms by examining different types of fossils (including molds, casts, petrified fossils,
preserved and carbonized remainsaoitp and animals, and trace fossils).

8-2.7 Summarize the factors, both natural andmmde, that can contribute to

the extinction of a species.
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2. Lesson/Unit Description:
Students wilbe introduced tthe differentiatiorof teeth and skull adaptations in
mammals in general al#bcommonterrestriailmammalgfound in South Carolipan
particular They wilthen learn more about these mamrtteds, natural historyheir
adaptations, and their identification through an interactiveo@ipleing student
worksheet #hs they goThe students walsobegiven a case ofiinammal skulls
(provided in the SCIEEE Natural History Equipment Footlockar)which they wilmake
inferences about the ani malodtscharagterigticsahey hi st or
learned about from the lessord thendentify theskullusing a dichotomous k@ising
stucent workshest#2 and #3.

3. Focus Question(s) for Students:
1. Whatarethe different types of mammaltaethand how can you tell them apart
2. What can the shape of the teeth tell us about the natural histatynafnime2
3. What skull featescan be seen that indicate speadaptations and what can those
adaptations tell us about the natural history of that mammal?
4. How do you use a dichotomous key?

4. Culminating Assessment:

1. Show pictures of various mammal skntisliscussooth types tooth formulas
and whatheteeth cannferabou the animals natural histdrgfer to presentation).

2. As you show the presentation, discuss what characteristics of the skull might indicate
something about ghanima® natural historgérnivore oherbivorepredator or
prey,specialized for jumpingpecialized for swimming, specialized for echolocation,
etc.)

3. Discuss the tooth types (and their indications of that animal's natural history), skull
features (and their indications of that animatigal history), and identifying skull
characteristics foAtommonterrestriamammal$ound in South Carolir{eefer to
presentation)

4. Computer lab: reinforce what was discussed in class by using the SC LIFE
Interactive CD Serieatural History anttlentification ofFourteerCommon
TerrestriaMammalg-ound inSouth Carolinand complete student handout #1

5. Let the students handle the skulls, being very careful with them (especially the bat
and mouse skulls) so that they can see, touch, and niesaskuél features for
themselves. Have them complete student handausif? student handout #3

Student Directions for Assessment:

1. Infer part of the mammals natural his{anygeneral and thd tommon mammals
in particularpased on physical charaste&s of theéeeth angkulls shown in the
presentation. Discuss this as a class.

2. Complete student handout #1 using the interactive mammal CD during computer
lab.

3. Using the skulls provided, investigate them for the adaptations discussednd clas
usng the dichotomous key (studeahdut #3),complée student handout #2.
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5. Materials/Equipment/Resources:
Per Class:

Natural History antientificationof Fourteen Common Terrestrial Mammals
Found inSouth Carolinan SC LIFE equipment footmcieailable through the website
www.clemson.edu/SQLIFE
Other mammal field guidese€ Additional Resourcés section
Set of mammal skul{g SC LIFE equipment foodlocker
beaver, bobcagéasten cottontaileastern mole, shasiled shrewdeer
mousegastern gray squirrel, gray fox, little brown bat, mink, muskrat,
opossum, raccooandstriped skunk
**Deer mouse, shrew, mole,and bat skulls areveryfragile; Handle
carefully**
SC LIFE Interactive CD Seridgatural History and Identification of Faeh
CommonTerrestriaMammaldg-ound inSouth Carolinén SC LIFE equipment
footlocker or contact SCdtIWwkvw.clemson.edu/SQblBEler a gopy
(you can copy thentirecontentsof the CD ontamultiplePCsand run the
program from therd no speciacomputer programs are required to run this
CD)

Per Student:

Student handout #1
Student handout #2
Student handout3#

6. Teacher Preparation:

1.

Read Background Information and be prepared to ds&clissndooth structures
of mammals antthe infeences that can be made aboetanimals natural history
based on tleetooth and skull structures

Make sure PowerPoint presentation is ready and make copies of the student
handous.

Prepare and obtain materials/equipment (refer to teacher suppleseieat)n
Copy the interactive mammal CD program onto all the PGsuttheitsvill use in
thecomputer labYou may need someone with administgaivilegedor this.

Background Information

TrueTeeth
A. First arose in at least two lines of extisbes
B. True teeth are suspected to have arisen in the line of fish théthdesthéoks
and bony fish living today.
I.  Mammals have the same kind of teeth that fish do, but mammalian teeth are
more evolved and specialized.
a. Mammalian teeth and fish teeth asles ohomologous
characters These are characteristics that have the same developmental
origins, buappar to be different.
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b. Another example of homologous characters is a human hand and a whale
flipper. Although they look very differanfirst glace they both have
the same bones, and they both evolved from the same basic tetrapod
limb plan.

C. True teeth have also recently been shown to have evolved in a separate line of
fish, the placoderms. These fish that have since gone extinct and hage no livi
relatives.

I.  The placoderms are found in the fossil record from the Silurian to the early

Devonian periods during the Paleozoicd&amyad20mya.

ii.  These fish had lots of hard, bony plates covering thejmdudizserved as
armor.
iii.  The evolution of tek in placoderms anexampl®f convergent evolution.

a. Convergent evolutionis observedvhen two unrelated animals
independentlgevelopsimilarities of form or structures, usually in
response to the same environrmaéptessuresThe characteristics that
arethe result o€onvergent evolution are cabe@logous characters

b. Another example of analogous characters is a bird wing and an insect
wing. Both are used to fly but they have entirely different developmental
originsand are unrelatexcepfor the fact that they are badththe
animal kingdom

2. Teeth have evolved from simple to complex, and in some cases back agaimple

A. Homodont dentition is typical of most fish, amphibians, and reptiles.
Homodont dentition is the condition of having tedétthe same shapedsize
throughout the mouth. These animals use teeth mainly to capture food and
move it to the back of the mouth for swallowing.

B. Most mammals haweterodont dentition Heterodont dentition is the
condition of having teeth of vargishapes, sizes, and functions. Their teeth are
specialized to do different things like chew, grasp, and many other functions
(some not even related to eating).

3. There are four kinds of teeth that all mammals have.

A. Theincisorsare the flat front teletused focuttingor nipping something off

B. Caninesare the sharpointeddo f angs . 6 They are next
used tgpierceand teameat.

C. Premolarsarelocated between the molars and the canines and they have
characteristics of both ggof teeth. Premolars usually have 2 cusps (unless
they have adapted over time for a specific purpose). t8dtesan besharp
enough to cut and yletoad andflat enough to act as a grinding surface.

D. Molars come after the premolars. They are lydieatl and wideysuallywith 3
to 5 cusps (again unless they have adapted over time for a specifi¢gnotpose)
are used for grinding food. Unlike incisors, canines, and premolars, mammals do
not replae their molars. These grotwiplace only onckke wisdom teeth or
twelve year molars in humans.

E. Itis very difficult sometimes to distinguish the premolar from the molar in an
unfamiliaTmammal skull. As a result, premolars and molarféeareeferred to
collectively as cheek teeth.
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4. Teeth are vg useful for identifying mammals, and they can give us clues about the
natural historgnd diet of the animal. Different kinds of mammals have different
numbers and shapes of teeth.

A. Scientists ugeoth formulasto identify the number of each kind obth and
the total number oegh in the jaw. The formula gives the total number of each
kind of teeth on the top and bottom of one side of the jaw.

B. Both sides of the jaw have an equal number of teeth, so if you multiply each
number by two, that giveee total number of each kind of tooth.

C. For example, if the tooth formula was I (incisor) 3/3, C (canine) 1/1, P
(premolar) 4/4, M (molar) 2/3, the animal would have six top incisors, Six
bottom incisors, two top canines, two bottom canines, eight toplarg eight
bottom premolars, four top molars and six bottom molars, andortgtal
teeth.

D. In student handout3 the total number of teeth is emphasized first and the
tooth formula is listed second, aspgiemolars and molarsay not be readily
distinguishableOnce you have the aninehtativelydentified, you catouble
check your identification Byst counting the number afiolarsbeginningrom
the back. The remaining teeth located between the canines and the molars are
going to be the pmolars.If the molars and premolars cannotifierentiated
count them together as cheek teeth. If the total number of cheek teeth does not
match youmitialidentification, try again.

E. Also, f some teeth have fallen autone sideremember thaheother sides a
mirror image.

F. Inferences can be maal@ou the natural history of a mamriraim ther teeth

I.  The presence o&ninesndicates that this aninmhy beacarnivore(meat
eaterpr omnivore (eats meat and plantg)he absence of canimedicates

that this animahay bean herbivore (plant eater)

i. I'n the presence of caninesé

a. Some animals that have canmagalso have small, not well developed,
molarswhichindicatsthat this animal is a more of a carnitioa@ an
omnivoreanddoes not spend much time chewilamts

b. Some animals that have canmagalso havernemolars that are an
intermediate between canines with some cusps for,cutistyjl has a
somewhat flat surface for grindiikg the molar whicimdicatsthat ths
animal may bmore of aromnivorethan a carnivordf, however, the
molars and premolaage not flat for gnding plants, butave really
pointedcuspsthis indicates that the animmaly specialize @atng
insectginsectivore or isperhapsa prmitive mammal.

c. Some animals that have canimagalso have their last upper premolar
and the first lower molar quite sharp and prominent. When these teeth
come together as the jaw closes, they are able to cut flesh effectively, like
a pair ofscissorsThis is calledarnassial dentitionand indicates that
they are a carnivoriea act,those with carnassial dentition are found in
the order Carnivora). In those animals that have canines, bsanthese
teeth are more rounded and not as prominent,dioaiion is that they
aremore ofan omnivore.

SC LIFE materials are available for use only in-poofit educational activitiesAny other uses, including activities involving 7
fees br instruction and/or materials, must receive permission from the SC LIFE Project Di@otdactGinger Foulk SC

LIFE Project Office, 132 Long Hall, Clemson, SC 29634,-868-4224 with questions about any of our SC LIFE materials or
programs.COPYRIGHT SC LIFE.



i. I n the absence of canineseée

a. Prenolarsthat are indistinguishable from mqlasigh large flat grinding
surfacesand the absence of canirniedicate that this anintaby be a
herbivore.

5. Most mammals haveeth that are recognizable; they look at least somewhat like
human teeth. Some mammals, however, have very extreme adaptations to their
teeth.

A. For example, the tusks of an elephant are actually its indisses.are uséal
fightingfor mates, digjng up plant roots, and prying bark from trees.

B. Animals in the ordefenarthrgsloths, anteaters, armadillos, k&g very few
teeth, and those in the anteater family
rocks that get inadvertently pickpdoy their long sticky tongues to help grind
up the ants and termites that they eat.

C. In some advanced mammals, homodont dentition has evolved secondarily to fit
the environment.

i.  Dolphins and other toothed whahesvhave homodont dentition; their
teethare all conically shaped.e®ape of these tedilps them to quickly
catchandmaneuvefishin the water; they have no need to chew their food,
sother molarsare notshapedn aflat, grinding surface
a. Although the teeth come from the same dewedntal sequences as

humans, dolphins have adapted to their environment in théyvater
evolving homodont dentition, secondarily.

b. Some members of Edentédamadillosalsohave very pelike teeth.
Theyusually have only premolars and molars whieh tre same
shapeandused to grind up insects.

D. Many primates have teeth that are shaped the way they are for social reasons.

i.  The lemurs of Madagascar have tiny lower incisors that are shaped like a
comb. They use these teeth to groom each other.

ii.  Gorillas, which are herbivores, have huge canines! These are used to scare
awayother gorillagotential predatorer invaders.

6. Mammal skulls have made many changes during their evolution.

A. They are set apart from reptile skulls because of their jalateni(reptile jaw
articulation is quadiarticular, and mammal articulation is destargmosal)

i.  In mammals, the quadrate and articular have migrated inward and changed
size to form the inner ear bones, the incus and the malleus, respectively (see
PowePoint illustration).

B. The earliest mammals and manikalreptiles had general teeth and skull
patterns; they were all very small and probably mainly insectivores and
scavengers.

C. As the first true mammals began to radiate into different niches, their bodie
(and skulls) changed shape to adapt to their environment.

7. Mammal skulls are very helpful in identifying the aandalan give useful
information about the natural history of the anifhls is true especially for
paleontologistwhen trying to learabout dinosaurandwho often only have bones
and/or impressions of bones to work with.
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A. Many mammal skullsay looksimilar but thefewdistinctive characteristitey
exhibitmayallow us tadentifythemto order,famiy, genusor sometimesven
speies level.

I.  Forinstance, the rabbit skull is filled with holes; it looks like a bony web
which is calledmplified fenestration This makes the skull lighter, so the
rabbit carhop more easily and move quick&abbits and hares (members
of theOrderLagamorpha) have this bony webbing.

ii.  Also, atlers and hornarefound in manyoofed mammalsingulated
order Artiodactyleevertoedand order Perissodactydddtoed and are
important in mating (antlers fall off and grow back every year, anddorns ar
permanent bony extensifinghitetail deer have antlers, goats have horns)

a. Males use them to fight for territories

b. Females often prefer males with larger horns or antlers

iii.  There are two suborders of bats: Megachiroptera and Microchiroptera.

a. Themicrochmpt er ans have a o0Ud6 shaped notc
(the bone of the upper jaw) calledgndermaxillary notch. This
provides less resistance to the sound waves coming and going in
echolocation(when animals use sound waves bouncing off objects in
their surroundings to navigate, find food, or perceive their surroundings).

b. The majority of the Megachiropterans (fruit bats and flying foxes) do not
have this intermaxillary notch; they do not use sound waves to hunt or
navigate.

B. Many distinctive charactgicsalsohave adaptive functiotigt allow us to infer
thingsabout thea n i maturad restory.

I.  For examplethe position of therbits (the hole where the eyes are) gives an
indication of whether a mamrhak good depth perception or a wide range
of vision.

a. Orbits located on the front of the skull indi¢hé the eyes are forward
facing. Thisllows for better depth perceptidn many tree dwelling
primates, the orbits are on the front of the skilth isan important
feature to have when yae arboreal and trying to jump from branch to
branch.

b. Good depth perceptionowldalso e helpful if you are a predator
trackingyourprey.

c. Orbitslocated on the side of the héadicatethat the eyes are located
laterally. This allows fenhance peripheral vision(vision that allows
the animal to see oout of the corner
many mammatbatneed to be aware pbssiblalanger in their
surroundings, includingdmmingprey.

ii.  The location of the joint where the lowerijasts against the skull will give
an indication of how the teeth meet.

a. If the jaw joint is in line with the height of the testithe lower jaywthe
teeth will come together back to frdike a pair of scissovath the
molars meeting firgind the insors meeting laswhen the animal chews
which allows the teeth to cut and sihesat This indicates that the
animalmay be carnivore or omnivore.
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b. If the jaw joint is higher than the height of the teetthe lower jaythe
teeth will come togetherthe same time when the aniok@ws.This
indicates that the animal may ieexbivore.

iii.  Many mammahave an enlargedggital crest This igepresented by a
ridge that runs the length of the top of the skull. ltagian wherene of
thejaw cleing muscleghe temporaligttach; if there is more room for
attachment, the animal will have a stronger bite.

iv. Mammals may also have an enlargedal crest This is represented by
ridge that runs acrossetback of the top of the skull and/ierethe neck
muscles attach to the cranium. A crest provides more surfdoetheea
muscleso attach thereforstabiliingand supportinthe head.

a. For example, amy carnivoreseedadditionakupportfor their headn
orderto counteract the thrashingvementsf their prey during
capture.

b. Also,animals that carry or move heavy objects with their jaws need
additional support for the head

c. In additionmammad that have a heavy skull (i.e. hphsEgsand cows)
must also have strong neck musclsapport that skull.

v. Elongated snouts in mammalsohave a couple of adaptive benefits.

a. A long,wide snoutcanprovide more room for organs related to smell.

b. A long,narrowsnoutmayallow the animal to reach into crevices to get
its prey.

vi. The sizeof theauditory bullae(the part of the skull that surrounds the
bones of the inner ear) often indicates how well an animal can hear.

a. If auditory bulla@rerotund looking like a smatiflatedballoon there is
extra space surrounding the ear b acts like a reverberating
chambdi it makes the sound louddierefore,iose animals with
rotund auditory bullae mhagve better hearing

b. If the auditory bullae are not rotund, then they do not have that extra
spacesurroundingheir ear bonesvhichindicates that they magtmear
aswell.

8. Animals in théatural History Equipmenioetlocker and their skull/teeth
characteristics
A. Virginia Opossum
i.  Scientific nam&idelphis virginidoand in the order Marsupialia, family

Didelphidae

ii.  Skull
a. The skullmeasures 7827mm in length (3.1:5), and 569mm (2.25

2.75in) in width(Skull is measured at its widest and longest points, see
Teacher Supplement for more information).

b. The orbits are somewhat forward facing indicating that this animal is
probablya predator or maybe is arboreal.

c. The jaw joint is in line with theps of the teeth of the lower jaw
indicating that is probably a carnivore or omnivore.

d. Thelarge saggital crest indicates a strong bite.

e. The large nuchal crest indicates that this amayabea predator that

needs additional head stabilization whibg its jaws to subdue
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g.
Te
a.
b.
c.

d.

e.

struggling prey @nanimal that carries heavy objects in itsgaars
animal with a heavy skull
It has an elongated rostrum (snowdjcating that this aninmetherhas
an enhanced sense of smell or that it can get into tiny crevices looking for
its prey
The auditory bullaarequite smalkhnd not remotely rotundhdicating
that opossums probably do not hear well.
eth
Theopossum has 50 teeth.
The tooth femula is: incisors 5/4, canines 1/1, premolars 3/3, and
molars 4/4 = 50.
The presence of canines indicates that this anprabablya carnivore
or an omnivore
Its premolars amistinguishable from timeolars howeverthe molars
and premolars are ritat for grinding plants, but instead have really
pointed cusps, that indicates that the animal either is either an insectivore
or perhaps is a primitive mammal.
The opossum has the most teeth out of any mammal in North America.

e This is considered to b@@mitive characteristic

B. Eastern Mole

I.  Scientific nam&calopus aquatiousd in the order Insectivora, family
Talpidae

Skull

a.

b.

g.

h.
Te
a.
b.

The skull of the eastern mole measures fred8/@8n (1.128.5in) in
length, and is approximately 19rAriSin) wide.
Orbits Iacated on the side of the head indicate that the eyes are located
laterally allowing for enhangestipheral visiowhich is important for
manymammals that need to be avedréne danger in their
surroundings, including becoming prey.
The jaw joint is ifnfe with thdops of the teeth of the lower jaw
indicating that is probably a carnivore or omnivore.
There is not an enlarged saggital crest indicating that this animal probably
does not have a strong bite.

There is no large nuchal crest which indicaethth animal isrobably
nota predator that uses its jaws to subdue strugglingmpaeypammal
that carries heavy objects in its jamsas a heavy skull.
It has an elongated rostrum (snowdjcating that this animal either has
an enhanced sendesmell or that it can get into tiny crevices looking for
its prey

The auditory bullae askghtlyrotund, indicating that moles probably
hear well

The hard palate of the mole extends beyond the last upper molar.
eth

The eastern mole has 36 teeth.

The tooth formula isncisors 3/2 canine4/0, premolars 3/3, and
molars 3/3 = 36
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c. The presence of canines indicates that this animal is probably a carnivore
or an omnivore

d. Its premolars are distinguishable from the molars, hothevemwlars
and premols are not flat for grinding plants, but instead have really
pointed cusps, that indicates that the animal either is either an insectivore
or perhaps is a primitive mammal.

e. The first incisors of the mole are very large and resumadmayelp
them grgsfood items

C. Shorttailed Shrew
i.  Scientific namd&larina brevicgddand inthe order Insectivoréamily
Sorcidae
ii.  Skull

a. The skull of theshorttailed shrewneasures approximatelyZBnm in
length 0.751in) and 12mm in width (%

b. Orbits locatedn the side of the head indicate that the eyes are located
laterally allowing for enhange=tipheral visiowhich is important for
manymammals that need to be avedrne danger in their
surroundings, including becoming prey of carnivores.

c. The jaw joints in line with théops of the teeth of the lower jaw
indicating that it is probably a carnivore or omnivore.

d. There is not an enlarged saggital crest indicating that this animal probably
does not have a strong bite.

e. There is no large nuchal crest whmditates that this animal is probably
not a predator that uses its jaws to subdue struggling prey, or a mammal
that carries heavy objects in its jaws, or has a heavy skull.

f. It has an elongated rostrum (snowd)cating that this animal either has
an enhaced sense of smell or that it can get into tiny crevices looking for
its prey

g. The auditory bulls&renot rotund, insteadhére is aing likebone
surrounding the inner ear. This is common to all shrews.

h. There ino zygomatic arch

iii. Teeth

a. Theshorttaied shrew has 3@eth.
b. Because of the | ack of stpothci ali zati o

formula iggiven in two ways, depending on how the teeth are designated
incisors 31, canined/1, premolars 3/1, and molars 3/3 =32 or
incisors 4/2, canine$] premolars 2/1, molars 3/3 = 32.

c. The presence of canines indicates that this animal is probably a carnivore
or an omnivore

d. Its premolars aomewhatlistinguishable from the molars, however,
the molars and premolars are not flat for grinding plahtestead
have really pointed cusps, that indicates that the animal either is either an
insectivore or perhaps is a primitive mammal.

e. The tips of the shrewds teeth are pi
or burnt orange.

f. The two larger upper molarshaveao bvi ous OWO6 pattern.
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g.

Salivary glands in the mouth located between the bases of the lower

incisors contain a poison that flows with the saliva and enters an animal

when it is bitten by a shrew.

e This poison slows the heart and breathing (neurotoxin)agnd m
cause disintegration of muscle.

e These glands contain enough poison to kill 200 mice

e The poison acts slowly which extends the time that fresh food is
available

D. Little Brown Bat

[ Scientific namédyotis lucifugiasind in the order Chiroptera, family
Vespertilionidae

Skull

a.

b.

The skull of the little brown bat measures approximately 15mm in length
(0.625in) and 9mm in width (0.275in).

The orbits are located in the front of the skull indicating that this animal

is probably a predator (as it is really notkaoreml species).

The jaw joint is in line with theps of the teeth of the lower jaw

indicating that is probably a carnivore or omnivore.

There is not an enlarged saggital crest indicating that this animal probably
does not have a strong bite.

There is o large nuchal crest which indicates that this animal is probably
not a predator that uses its jaws to subdue struggling prey, or a mammal
that carries heavy objects in its jaws, or has a heavy skull.

The snout is natallyelongatedhdicating that thignimal probably

does not have an enhanced sense of
into tiny crevices looking for insects prey.

It is very hard to see, as the skull is so smalhebaudlitory bulleare

slightly rotund, but look like they havegahtuile in them. This opening

is in fact the external ear opening.

Thereis a large notch in the snout of the little brown bat

e When viewed from the front, the skull appears to have a hole in front

e This hole helps with souedhissionn echolocation(a proess for
locating distant or invisible objects (as prey) by means of sound
waves reflected back to the emitter (the bat) bgrtfetobjects)

Teeth

a.
b.

C.

d.

e.

The bat has 38 teeth.

The tooth formula is: incisors 2/3, canibés premolars 3/3, and

molars 3/3 = 38.

The presence of canines indicates that this anprathablya carnivore

or omnivore.

Its premolars are distinguishable from the molars, hothevemwlars

and premolars are not flat for grinding plants, but instead have really
pointed cusps, that indies that the animal either is either an insectivore

or perhaps is a primitive mammal.

The first two upper molars have a
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E. Eastern Cottoail
i.  Scientific nam&ylvilagus floridaiousd in the orddragamorphaamily
Leporidae
ii.  Skull

a. The skull is between-8@nm @.43.25in in length and betwe8&d-
38nm (1.41.5n) in width

b. Orbits located on the side of the head indicate that the eyes are located
laterally allowing for enhange=tipheral visiowhich is important for
manymammalshat need to be awaskthe danger in their
surroundings, including becoming prey of carnivores.

c. The jaw joint is higher than the height of the tefetie lower jaw
indicating that the animal may be an herbivore.

d. There is not an enlarged saggital eréisiiting that this animal probably
does not have a strong bite.

e. There is no large nuchal crest which indicates that this animal is probably
not a predator that uses its jaws to subdue struggling prey, or a mammal
that carries heavy objects in its jawsasia heavy skull.

f. The snout is nakeallyelongated indicating that this animal probably
does not have an enhanced sense of s
into tiny crevices looking for insects prey.

g. The auditory bullae are rotund indicating thatnimal may have a
good sense of hearing.

h. The skulls of all lagomorphs share a unique charactariptitied

fenestration

e This means that there is a bony oOwe
throughout the skullThis gives the skull a porous or fgam
appearance

e The most prominerarea of fenestratios anterior to the eye, in the
snout

e This bony web also makes tio¢tontaid s ull gkt so that itan
hop easier and evgat away from predators faster.
iii. Teeth
a. The cottontail rabbit has 28 teeth.
b. Thetooth formulas: incisors 2/1, canines 0/0, premolars 3/2 and

molars 3/3 = 28.

c. The absence of canines indicates that this amiaraherbivore In
fact, here is a larghastema(gap) between the incisors and the
premolars where the canines should be

d. The premolars are indistinguishable from molars, with large flat grinding
surfacesyhichindicate that this animal mayabeherbivore

e. The front of these incisors is coated with enamel (the hard material that
human teeth are also made out of), lub#tk of these teeth is dentine.

e Dentine is softer than enamel, so the back of the teeth are worn
down more quickly than the front. This gives the incisors their
chisellike character, which hetpe cottontail rabbitip tough plant
material

SC LIFE materials are available for use only in-poofit educational activitiesAny other uses, including activities involving 14
fees br instruction and/or materials, must receive permission from the SC LIFE Project Di@otdactGinger Foulk SC

LIFE Project Office, 132 Long Hall, Clemson, SC 29634,-868-4224 with questions about any of our SC LIFE materials or
programs.COPYRIGHT SC LIFE.



f. Cottontdls have a t i nyorpegiricisorsdifecthobghindp or t er
the large front ones. These help brace the front incisors during cutting.
F. Eastern Gray Squirrel
I.  Scientific namé&ciurus carolingimgiad in he order Rodentia, family
Sciuridae
ii.  Skul

a. The skull is between-68mm (2.37542.5in) long and 334mm (1.25
1.375in) wide.

b. Orbits located on the side of the head indicate that the eyes are located
laterally allowing for enhangestipheral visiowhich is important for
manymammals that ne¢d be awaref the danger in their
surroundings, including becoming prey of carnivores.

c. The jaw joint is higher than the height of the tefetie lower jaw
indicating that the animal may béarbivore.

d. There is not an enlarged saggital crest inditiadinthis animal probably
does not have a strong bite.

e. There is no large nuchal crest which indicates that this animal is probably
not a predator that uses its jaws to subdue struggling prey, or a mammal
that carries heavy objects in its jaws, or hesva Bkull.

f. The snout is nateallyelongated indicating that this animal probably
does not have an enhanced sense of s
into tiny crevices looking for insects prey.

g. The auditory bullae are rotund indicating that thisshmay have a
good sense of hearing.

iii. Teeth

a. The eastern gray squirrel has 22 teeth.

b. The tooth formula is: incisors 1/1, canines 0/0, premolars 2/1, and
molars 3/3 = 22.

c. The absence of canines indicates that this asamakrbivore. In fact,
there isa largaliasteméetween the incisors and the premolars where
the canines should be.

d. The premolars are indistinguishable from molars, with large flat grinding
surfaces, that indicate that this animal mawg herbivore

e. The incisors are a dark orandercon the front, and they azeer
growing, meaning that they grow continuously.

e If the squirreldoes not gnaw on things like wood to wear its teeth
down, they will grow through its skull! This is true of all rodents.
f. The front of these incisorsalsocoated with enamel (the hard material
that human teeth are also made out of), but the back of these teeth is
dentine giving these teeth a chided appearance
G. Beaver
i.  Scientific nam&€astomnadensisund in the order Rodentia, family
Castoridae
ii.  Skull
a. The skull is between 1139mm (4.5.5in) in length and between 79
101mm (3.128.0in) in width.
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b. Orbits located on the side of the head indicate that the eyes are located
laterally alloimg for enhancegeripheral visiowhichis important for
mary mammals that need to be awdréne danger in their
surroundings, including becoming prey of carnivores.

c. The jaw joint is higher than the height of the teeth indicating that the
animal may ban herbivore

d. Thereis not a verlarge saggital cregichindicaesthat this animal
does not have a vestyong bite.

e. The large nuchal crest indicates that this animal may be a predator that
needs additional head stabilization while using its jaws to subdue
struggling prey or an animal that carries heavy abjgsigws or an
animal with a heavy skull.

f. The snout is not elongated indicating that this animal probably does not
have an enhanced sense of smell or t
crevices looking for insects prey.

g. The auditory bullae are rotuimdicating that this animal may have a
good sense of hearing.

h. The front of the beaver skull is open, and a slit can be seen in the nasal
area
e Thisis the location of the muscularflapg at ¢l ose t he beav

underwater
iii. Teeth

a. The beaver has 20 teeth

b. The tooth formula is: incisors 1/1, canines 0/0, premolars 1/1, and
molars 3/3 = 20

c. The absence of canines indicates that this asandierbivore In fact,
there is a largiastemaetween the incisors and the premolars where
the canines should be.

e Beavers use this space to wrap their lips behind their incisors so that
theycannip vegetation underwater.

d. The pemolars are indistinguishable from molars, with large flat grinding
surfaces, that indicate that this animal may loerlaivore.

e. The incisrs are a dark orange color on the front, thesvargrowing
and theyhave ahisellike character, which helps the beaver cut tough
plant material

H. Deer mouse
i.  Scientific namé&eromyscus manictdatud in the order Rodentia, family
Muridae
ii.  Skull

a. The deer mouse skull is tirtg;width is approximately 12mm (0.5in) and
its length is between 22 and 25mm (0.875in)

b. Orbits located on the side of the head indicate that the eyes are located
laterally allowing for enhangetipheral visiowhich is impdant for
manymammals that need to be avedrne danger in their
surroundings, including becoming prey of carnivores.
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The jaw joint is higher than the height of the t&fetie lower jaw

indicating that the animal may béarbivore.

There is not anndarged saggital crest indicating that this animal probably
does not have a strong bite.

There is no large nuchal crest which indicates that this animal is probably
not a predator that uses its jaws to subdue struggling prey, or a mammal
that carries heawpjects in its jaws, or has a heavy skull.

It has an elongated rostrum (snowdjcating that this animal either has

an enhanced sense of smell or that it can get into tiny crevices looking for
its prey

It is very hard to see, as the skull is so,dmaathe auditory bullaare

slightly rotund, but look like they have a big hole in them. This opening

is in fact the external ear opening.

ii. Teeth

a.
b.

C.

d.

e.

The deermourse has 16 teeth.

The tooth formula is: incisors 1/1, canines 0/0, premolars 0/0, and
molars 3/3= 16.

The absence of canines indicates that this asandierbivore There

is a largdiastem#&etween the incisors and the molars where the canines
and the premolashould be.

The molardiavelarge flat grinding surfaces tinglicatethat thisanimal

may bean herbivore

The incisors are a dark orange color on the front, theyeageowing

and theyhave ahisellike character

I.  Muskrat
i.  Scientific nameédndatrabethicufund inthe order Rodentia, family
Muridae
ii.  Skull

a.

b.

g.

The skull of the mltsat can be from 669mm in length (2.37575in)

and from 384mm in width (1-%.75in).

Orbits located on the side of the head indicate that the eyes are located
laterally allowing for enhange=tipheral visiowhich is important for
manymammals thateed to be awaoé the danger in their

surroundings, including becoming prey of carnivores.

The jaw joint is higher than the height of the teeth indicating that the
animal may ban herbivore

There is not an enlarged saggital crest indicating tlaairtias probably
does not have a strong bite.

The large nuchal crest indicates that this animal may be a predator that
needs additional head stabilization while using its jaws to subdue
struggling prey or an animal that carries heavy objects in itsgiaws or
animal with a heavy skull.

The snout is nateallyelongated indicating that this animal probably
does not have an enhanced sense of
into tiny crevices looking for insects prey.

The auditory bullae are rotund indigathat this animal may have a

good sense of hearing.
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lii. Teeth

a. The muskrat has 16 teeth.

b. The tooth formulas: incisors 1/1, canines 0/0, premolars 0/0, and
molars 3/3 = 16.

c. The absence of canines indicates that this animal is an herlhieoge. T
is a lagediastem&etween the incisors and the molars where the canines
and the premolashould be.

d. The molars have large flat grinding surfaces that indicate that this animal
may be an herbivore.

e. The incisors are a dark orange color on the front, theyeageowing
and theyhave ahisellike character

f. The check teeth have a grinding surface pé&ttaled prismatic

dentition)unique to the muskrttat looks like thi
J. Bobcat
i.  Scientific naméynxrufusfound in the order&nivora, family Felidae
ii.  Skull
a. The skullvaries between 1:QB9mm (4.5in) in length, and between 69
and 104mm (2.74.125in) in width
b. The orbits are large and forward facing indicating that this animal is
probably a predator or maybe is arboreal.
c. Thejaw joint is in line with theps of the teeth of the lower jaw
indicating that is probably a carnivore or omnivore.
Thepresence of shortsaggital crest indicates a strong bite.

e. The large nuchal crest indicates that this animal may be a predator that
needs additional head stabilization while using its jaws to subdue
struggling prey or an animal that carries heavy objects in its jaws or an
animal with a heavy skull.

f. The snout is not elongated indicating that this animal probably does not
have anenhancede nse of smell or that it doe
crevices looking for insects prey.

g. The auditory bullae are rotund indicating that this animal may have a
good sense of hearing.

iii. Teeth

a. The bobcat has 28 teeth.

b. The tooth formula is: incisors 3/3, aas 1/1, premolars 2/2, and
molars 1/1 = 28.

c. The presence of canines indicates that this animal is probably a carnivore
or omnivore.

d. This animal hammall, not well developed, molars which indicatas that
is a more of a carnivore than an omnivore aad dot spend much time
chewing on plants.

e. Thelast upper premolar and the first lower maslardo quite sharp
and prominent. When these teeth come together as the jaw closes, they
are able to cut flesh effectively, like scissors. This icaaiksdial
dentition and indicates th#ttey eat medthose with carnassial dentition

are found in the order Carnivpra
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K. Gray Fox
i.  Scientific namé&irocyon cinereoargémiadsn the order Carnivora, family
Canidae
ii.  Skull

a. Theskullmeasurebetween 12030mm(4.755.125in) long, and is
between 63mm (2.622.875in) wide.

b. The orbits are large and forward facing indicating that this animal is
probably a predator or maybe is arboreal.

c. The jaw joint is in line with theps of the teeth of the lower jaw
indicating that is probably a carnivore or omnivore.

d. The presence of a saggital crest indicates a strong bite (although the
sagjital crest is rather short).

e. The large nuchal crest indicates that this animal may be a predator that
needs additional head stalilawhile using its jaws to subdue
struggling prey or an animal that carries heavy objects in its jaws or an
animal with a heavy skull.

f. It has an elongated rostrum (snowudjcating that this animal either has
an enhanced sense of smell or that it ¢antgdiny crevices looking for
its prey

g. The auditory bullae are rotund indicating that this animal may have a
good sense of hearing.

h. A di stinguishing skul/l characteristi
not found in other canid skulls.

Theredfox a cl osely related species ha
ridges
iii. Teeth

a. The gray fox has 42 teeth.

b. The tooth formula is: incisors 3/3, canines 1/1, premolars 4/4, and
molars 2/3 = 42.

c. The presence of canines indicates that this animal is probably a carnivore
or omnivore.

d. This animal has premolars that are an intermediate between canines with
some cusps for cutting, yet still has a somewhat flat surface for grinding
like the molar which indicates that this animal may be more of an
omnivore than a carnivore.

e. The last upper premolar and the first lower molarsarguale sharp
and prominentin an example earnassial dentiti@md indicate that
they eat meat

L. Raccoon
i.  Scientific namérocyon lotmund in the order Carnivora, family
Procyonidae
ii.  Skull

a. Theraccoon skull measures-1@7mm in length (4.Z%Bn), and
between 693mm (2.72.875in) wide.

b. The orbits are large and forward facing indicating that this animal is
probably a predator or maybe is arboreal.
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