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PREFACE

Anyone who has spent time tramping through fields, hiking in the
mountains, or walking along beaches has occasionally found the remains
of an animal Tong since dead. Bones and bits of fur are all that is
left of what was once a Tiving mammal. The first question in the
viewer's mind is usually "What was it?" This booklet is designed to
help identify the remains and answer that question. It may also be
useful to those who have jobs which bring them into regular contact
with mammal remains, such as wildlife biologists and game wardens.

It can also be helpful to teachers and students of natural history,
who are often called upon to give an identification for a skull which
has been brought to them.

This booklet is not intended for specialists or experts who seek
detailed information on skull features of particular species, or who
require exact identifications for small mammal skulls. In most cases
such experts may already know the identity of the usual 'pick-up'
skulls that they examine. Rather, it is intended for outdoor-oriented
people who wish to learn how to recognize mammal skulls at a glance.
Although most of the mammals whose skulls can be identified with these
keys are wild species, many of the more common domestic species can
also be identified with them.

These keys will help identify the skulls of most wild and domestic
mammals which occur in the United States and southern Canada. The
skulls of many mammals which occur in northern Canada or in northern
Mexico can also be identified, but the skulls of some of the species
occurring in those regions will not key out. Skulls of most species
occurring elsewhere in the world cannot be identified with these keys.

In preparing this booklet I have had the pleasure of handling a
great many nicely cleaned skulls from a wide variety of mammals. Such
skulls are attractive and can tell a great deal about the mammals from
which they came. I have also had the benefit of the fine keys prepared
by other mammalogists for the proper identification of various species
of mammals. Some of these are listed in the references at the back of
this booklet. Finally, I have had the good fortune to expose a great
many of my students to earlier versions of these keys. As they ran
into problems, the keys would be modified or improved, so now I trust
that they work fairly well. To all these -- skulls, other mammalogists,
and students -- 1 extend my sincere thanks.

Aryan 1. Roest

Biological Sciences Department
California Polytechnic State University
San Luis Obispo, CA 93407



HOW TO USE THE KEYS

In preparing the keys in this booklet, a minimum of technical
terms has been used. Nevertheless, some terms are used and should
be learned. A1l terms are listed and explained in the Glossary,
and many are also illustrated in the drawings. It is a good idea
to become familiar with the more frequently used terms before trying
to use the keys. To do this, read through the Glossary and study
the labelled drawings for a few minutes.

Size is often used as a distinguishing feature. Most measure-
ments are only approximations. They are given in millimeters, but
in most cases the equivalent in inches is also provided. Keep in
mind that 25 mm equals 1 inch, 50 mm is about 2 inches, and so on.

A1l measurements are taken with the skull or jaw in a position
such that the cheek teeth are in a nearly horizontal line. Note the
drawings on pages 8 and 22. A scale is provided on the back cover
of this booklet, but a small, flexible plastic ruler is easier to
use. The skulls of young mammals may not be large enough to provide
measurements so they will key out correctly.

Actual identification of a mammal skull or jaw is made with the
help of a "key". A key is a selection of features arranged in a
sequence of alternatives, from which a choice must be made at each
step in the sequence. By following through the series of choices
correctly, you are guided to an identification. The keys in this
booklet are arranged as a series of numbered steps, and at each step
two or more contrasting features are described, each indicated by
a, b, ¢, ord. At most steps only two choices are offered.

For example, assume you have found a skull and wish to key it
out to an identification. In the SKULL KEY (page 9), step 1 offers
a choice among several sizes involving the length of the skull: 1-a
is a large skull, 1-b is for medium skulls, etc. If the skull you
have is about 3 inches long (75 mn), your choice among these
selections would be 1-b (for skulls 3-6 inches Tong). This choice
is followed by the instruction to go to step 19. At step 19 (on
page 14), you must again choose, between skulTs with or without
canine teeth. Your skull has canines, so you choose 19-a; you
must now count the number of incisor teeth on each side of the skull
midline (there are three in your skul1), and then proceed to step 20.
Your skull has its postorbital processes distinctly in front of the
skull midpoint (20-b), so you move on to step 25, on page 15. Here
you must count the number of cheek teeth; your skull has 6, so you
have reached an identification --- your skull is that of a RACCOON.

As indicated above, teeth are counted on one side only. If the
key choice specifies '4 cheek teeth', this means 4 teeth on one
side of the skull or jaw, although the total number of cheek teeth
is obviously 8. Tooth counts in the skull (upper jaw) may differ
from those in the lower jaw.

HOW TO USE THE KEYS

Often skulls or jaws found in the field are broken, and tegth
may be missing. In such cases, remember that skull are sym@ety1ca1,
and a broken part may still be intact on the other side. Missing
teeth are indicated by holes (alveoli) in the supporting bone, but
while some teeth have a single root, marked by one hole, the cheek
teeth may have as many as 5 roots, marked by as many holes. It is
not always easy to get a proper count of the number of teeth in
such cases, but it is usually possible to determine the number by
careful examination. Some mammals have very tiny teeth; these are
sometimes missed in counting, but again, careful study should reveal
their presence.

Broken skulls or jaws are often difficult to identify, since
important features may be missing. In hoofed mammals, the fron@
bones (premaxillas) of the skull are often broken and Tost; this
affects identification right away in terms of the size of the skull.
In such cases, try to determine whether a bone is broken and not
there, and allow for it in making measurements.

If both skull and lower jaw are available, run them both
through the appropriate keys. They 5h0u1d_b0th_kgy to the same
species, and thus provide a check on your 1dent1f1cat1op. Some of
the smaller rodents are particularly difficult to identify, and such
forms should be regarded as only tentatively identified until they
can be checked with more formal keys or other sources of identifi-
cation. See the REFERENCES listed in the back.

The scientific names of the mammals which can be identified
in these keys are given in a list of names at the back of the
booklet. For many of the smaller mammals, several species may be
included within a single common name. WOODRAT, for example, is a
kind of mammal which actually includes 9 different species wh1;h
occur in the United States. This key will not help you determ1ne
to which of these species a skull may belong. An identifjcatlon
can be narrowed down by considering woodrat species distr1hut1ops.
Maps which show the distribution ?f most sqgciesdare aEa11qb1§_1n

any books on mammals, particularly in field guides. Examination
Ef {he maps showing woograt distribution in A FIELD GUIDE TO THE
MAMMALS, by Burt and Grossenheider (see REFERENCES) will help you
in your identification.

To determine which species of Woodrat (for example) may bg
the source of a skull which keys out to WOODRAT, the distribution
maps show that only 4 species occur in California (assuq1ng the
skull was found in that state): the Desert Woodrat, White-throated
Woodrat, Bushy-tailed Woodrat, and Dusky-footed Woodrat. 'If the )
skull came from north of San Francisco Bay, the only possible species
it could be is the Dusky-footed Woodrat.



GLOSSARY of TERMS

. Many of the features described here in the Glossary are also
illustrated in the drawings of skulls and jaws presented on many
of the following pages.

Alveolus

Angle
Anterior
Antler base

Braincase

Bulbous
Bulla

Canine

Cheek teeth

Concave

Condyle

Convex

Coronoid process

a hole or socket into which the root of a tooth
fits.

the lTower back corner of the lower jaw.
toward the front of the skull or Tower jaw.

flat-topped bump on the frontal bone which, in
male deer, supports the antler. Also called

the pedicel.

that part of the skull, behind the orbits, which
contains the brain.

bubble-like, rounded convexly.
bulbous ‘projection of the earbone.

one of the four teeth in the front corners of
the mouth. Canine teeth are usually large and
pointed in meat-eating species, but may be small,
or even absent, in plant eaters. They are the
first (the most anterior) teeth in the maxilla,
or upper jaw bone. In humans, they are sometimes
called 'eye-teeth' because they are located just
below the eyes.

teeth rooted in the maxilla, behind the canines,
along the sides of the mouth. They include both
premolars and molars, and may have from 1 to 5
roots, depending on their size. In the lower
jaw all teeth behind the canines (or incisors,
if canines are absent) are also cheek teeth.

curving inward, away from the surface; forming
a depressed area, or dip, or sometimes a pit.

rounded projection with a connecting surface on
a bone which can meet a similar surface on
another bone to form a moveable joint. The

condylar process of the lower jaw is where it
joins the skull. .

curving outward, away from the surface; swollen
or bulging. i

part of the lower jaw which rises up from the
back end of the horizontal ramus, from near the
last cheek teeth in the ramus.

Cranium

Depth of ramus

Earbone

Flange

Foramen

Foramen magnum

Forehead

Frontal bones

Horn core

Incisor

GLOSSARY
the skull without the lower jaws.

vertical distance from the upper surface of the
ramus of the lower jaw to the lower surface, or
edge.

structure on the lower surface of the skull which
contains the middle ear. It may be bulbous or
relatively flat, and is sometimes called the
tympanic bulla. The passage from the outer ear
itEe ear canal or external auditory meatus) leads
to it from the side of the skull.

extra plate or development which projects beyond
the main surface of the bone involved.

hole or opening in a bone through which nerves
and blood vessels may pass.

large opening at the back of the skull, in the
occipital bone, through which the spinal cord
leaves the brain. The occipital condyles Tlie
on either side of it, to form the joint where
the skull meets the first bone of the backbone.

region between and above the orbits of the eyes,
primarily involving the frontal bones.

form the top, front portion of the braincase,
where they lie behind the nasal bones, between
and behind the orbits, and in front of the
parietal bones.

porous bone projecting from the frontal bone
which, in the living animal, is covered by the
horn proper.

tooth in the front of the mouth, between the
canines. Incisors of the upper jaw grow from
the premaxilla; all other upper teeth grow
from the maxilla.

Infraorbital foramen - a large foramen, or hole, in the side of the

maxilla, usually in front of, or below, the orbit.

Interorbital width - Distance between the upper edges of the orbits,

measured across the top of the skull.

Interparietal bone - an unpaired bone lying between the two parietal

Inward

bones and the occipital bone; wuseful in noting
the difference between hares and rabbits.

- toward the center, or midline, of the skull.



GLOSSARY

Jaw - the lower jaw, or mandible; it is formed of the
two dentary bones, one on each side.

Lacrimal bone - forms the front edge of the orbit, between the
maxilla and the nasals and frontals. It is large
and distinct in hoofed mammals, but small and
inconspicuous in most other species.

Lacrimal pit - a depression or dimple in the lacrimal bone.
Lateral - toward the side, away from the skull midline.
Length of jaw - greatest length of the lower jaw, measured from

thg front of the incisors to the most posterior -

point of the jaw, either at the angle of the jaw

or at the condyle (or condylar process).

Length of skull - greatest length of the skull, measured from the
front of the incisors, or from the most anterior
part of the premaxilla, or nasals (whichever is
most anterior), to the most posterior part of the
skull at the occipital condyles, occipital crest,
or sagittal crest.

Midpoint of skull - about halfway between the front of the premaxilla
and the back of the occipital crest.

Maxilla - bone forming major portion of the upper jaw on
each side, and supporting the upper canines and
the cheek teeth. Joins the premaxillas to the
front, the nasals at the top, and provides the
base for the front end of the zygomatic arch.

Nasal bores - form the upper surface of the rostrum, or muzzle,
lying above the nasal opening. They are located
in front of the frontal bones, and above and
between the premaxillas and maxillas.

Occipital bone - large, broad bone forming the back of the skull,
the back of the braincase; contains the large
foramen magnum near its lower edge.

Occipital condyle - small kneb, with distinct articulating surface,
on either side of the foramen magnum, where the
occipital bone joins the first vertebra of the
backbone. There are two occipital condyles in
mammals; birds and reptiles have only one.

Occipital crest - ridge_Formed where the parietal bones join the
occ]p1ta1 bone, across the top, back part of the
braincase. Also termed lambdoidal crest.

GLOSSARY

Orbit - the eye socket, bounded on the front by the
maxilla, on the upper side by the frontal, and
on the lower edge by the zygomatic arch. The
size of the orbit can be determined by measuring
its diameter, from rim to rim. The length of
the orbit is its diameter from front to rear,
horizontally. The height of the orbit is its
diameter vertically, from top to bottom edges.

Qutward - toward the side, laterally, away from the midline
of the skull.

Palate - surface forming the roof of the mouth, behind the
incisors and between the canines and cheek teeth.

Paroccipital processes - distinct downward projections of bone,
between the earbones and the occipital condyles.

Parietal bones - form the top, back portion of the braincase,
behind the frontal bones and in front of the
occipital bone.

Posterior - toward the back, or rear, of the skull or lower
Jaw.

Postorbital process - lateral projection of the frontal bone that
marks the back, upper edge of the orbit. There
may be a postorbital process projecting upward
on the upper surface of the zygomatic arch also,
which marks the back, Tlower edge of the orbit.

Premaxilla - forms the most anterior part of the skull, the
front tip-of the upper jaw, in front of the
maxilla. Supports the incisor teeth, and curves
upwards toward the nasal bones.

Ramus - the main horizontal portion of the lower jaw,
which supports the lower cheek teeth.

Root - the part of a tooth which is imbedded in the
bone which supports it. Some teeth have only one
root, some may have as many as five. Each root
fits into a socket, or hole (the alveolus).

Rostrum - that part of the skull in front of the orbits,
or in front of the braincase; also referred to
as the muzzle.

Sagittal crest - lengthwise ridge on the top of the prqincase, at
the suture where the two parietals join. Usually
runs anteriorly from the midpoint of the occipital
crest.



GLOSSARY

Suture - the visible joint, or line, where two bones meet
firmly, so no movement is possible. Sutures mark

the edges of the various bones of the skull.

Width of skull - maximum distance across the zygomatic arches;
also termed the breadth of the skull, or the
zygomatic width or breadth.

Zygomatic arch - curved bones forming an arch along the side of
the.sku11 below the orbit, extending from the
maxilla to a point near the external opening of
the ear canal; sometimes referred to as the
cheekbone, containing the jugal bone.

RACCOON
rostrum orbit
e— zygomatic arch

occipital
crest

zygomatic
width

|
f{—»]ength of skull 4){

The drawings in this guide are not drawn to the same scale; they

do indicate the shape and special features of skulls and Tower jaws.

KEY-GUIDE to SKULLS

a. Large skull, over 150 mm (6") long: go to step --———----e- 2
b. Medium skull, 75-150 mm (3-6") long: go to step ---------- 19
c. Small skull, 25-75 mm (1-3") long: go to step —==-ewm-ee-e- 32
d. Tiny skull, less than 25 mm (1") Tong: go to step -------- 47

a. Orbit (eye socket) closed at back by a bony bar
formed of fused postorbital processes; no
canines, OR canines about same size, or

smaller than, cheek teeth: ----=-ccmmmmmmmmmeeeeeee 3
b. Orbit open at the back; canines large, prominent: --------- 10
a. Skull over 300 mm (1 foot) long: =====mem—mmmmmmmmmceeeeno q
b. Skull less than 300 mm long: ==-====-s-emccemcamm e meeme- 7

a. Incisors present; infraorbital foramen above
?2nd or 3rd cheek teeth:
- Orbit smoothly oval in shape; horizontal
diameter of orbit about 12 mm (")

greater than vertical diameter: --------e--- HORSE
-- Orbit flat along back edge; horizontal :
and vertical diameters about equal: ------- DONKEY
b. NO incisors; infraorbital foramen above 1st
cheek tooth: ------ B T et 5
HORSE
infraorbital orbit closed at
foramen

back by bony bar

L b A

incisors canine cheek teeth

-..-;'

COW horn core, )
R if present———¥= |

.

premaxilla lacrimal bone

9



5-a

6 - a
b

7 - a.

SKULLS

. Lacrimal bone separated from nasal bone by a

wide space, exposing underlying bony membranes: -------- 6
Lacrimal bone contacts nasal, OR is separated from
it by only a narrow s1it; underlying membranous
bone not exposed: .
- Upper end of premaxilla just reaches

nasal bone: ----c-mmommmo DOMESTIC COW
-- Upper end of premaxilla does not reach

or approach nasal bone: ----cecmcmmmcccaao BISON
--- Upper end of premaxilla has long zone

of contact with nasal bone: ----—-cccemem - 7

. Nasal bones short, barely reaching a point above

the 1st cheek tooth; skull over 400 mm (16")
Tong: mmmmm e - MOOSE

. Nasal bones project forward beyond the 1st cheek

tooth; skull less than 400 mm long; low,
rounded canine teeth may be present:
- Premaxilla about 12 mm (") wide;
back edge of nasal bones form a
point near the midline: ——-—-——-cmmmmmmmmcceem ELK
-- Premaxilla less than 10 mm wide;
back edge of nasal bones form a
straight line across skull ------fccoeeae CARIBOU

frontal

bone
premaxilla over
10 mm wide maxilla nasals form a point
Horn core, or bump, directly above the orbit;
large foramen on inner base of horn core: =------ PRONGHORN

b. NO horn core, OR horn core (or antler base)

behind the orbit; NO single large foramen
on inner base of horn core, although there
may be several smaller ones present: -----—————-coeeuo 8

SKULLS

8 - a. Lacrimal bone contacts nasal bone, or is separated

from it by a space of less than 10 mm (3"): ----cceeeeeu 9
b. Lacrimal bone separated from nasal bone by a wide
space of more than 10 mm, exposing the thin,
membranous bones lying underneath: --------eccocaaoao. DEER
- Lacrimal bone with a pit or depression
in it which is more than 10 mm (3")
deep: ——mmmmm e MULE DEER
-- Lacrimal pit shallow, less than 10 mm
deep: -=mmmmememee oo WHITE-TAILED DEER
DEER ' il
nasal bone ' Mot antler base
behind orbit
(if present)

premaxilla

premaxilla often

breaks off, may be missing lacrimal bone with pit

9 - a. Upper end of premaxilla contacts nasal bone;
frontal and nasal bones have a straight or
slightly concave profile; horn core (if
present) with a ridge, or edge, along the
inner front surface: -----———---

b. Upper end of premaxilla does NOT reach nasal
bone, or does so just barely; nasal bones
somewhat arched, or convex (roman-nosed):

- NO horn core, OR horn core with a
cross-section like a rounded
triangle; lacrimal bone has a

DOMESTIC GOAT

pit or.depression in it: - WILD or DOMESTIC SHEEP

-- Horn core slender, erect, rounded
or oval in cross-section; no

pit or depression in lacrimal: ---- MOUNTAIN GOAT

10 - a. Orbit behind midpoint of skull; a bony flange

at the base of the canines: -------cmmmcmmmommo 11

b. Orbit at or in front of skull midpoint; NO

extra bone growth at base of canines: -----cccmmmmmea- 12



17 - a.
b
12 - a.
b

SKULLS

3 upper incisors; canines curve outward to

the sides; occipital crest extends back

about as far as the occipital condyles;

braincase flat across the top, between

pinched-in sides; paroccipital processes

project downward more than 25 mm (1"); most

sutures visible, distinct: ------ WILD or DOMESTIC PIG
(Domestic pigs have a more concave, scooped
profile along the nasal region, in contrast
to a rather straight profile in wild types.

. 2 upper incisors; canines point straight downward;

occipital crest projects back beyond the level

of the occipital condyles; braincase rounded

across the top, in front of pinched-in sides;
paroccipital processes short, less than 15 mm

long; distinct grooves on rostrum; no sign of
sutures in most adult skulls: -----=mccceeon PECCARY

Nasal bones short to medium length, less than 5x as
long as they are wide: ------cmmmocmme . 13

. Nasal bones very long and narrow, more than 5x as

lang as they are wide:
- Skull less than 200 mm (8") long;
palate more than 2x as long as wide;
forehead flattish: =-=-=cocommmooooo o COYOTE
-- Skull more than 200 mm long; palate
less than 2x as long as wide; forehead
somewhat swollen, rounded, over orbits: ----- WOLF
--- Some skulls, usually less than 200 mm
long, with palates less than 2x as long
as wide, and with rounded, convex foreheads: ---
DOMESTIC DOG
(some dog breeds have skulls which will
not key out hére, or anywhere)

COYOTE zygomatic

arch

long, narrow

parietal
nasals

bone

'

[
v

i

¥

i_

TITTIREL

SKULLS

13 - a. Cheek teeth vary in size and shape; last

or next-to-last cheek teeth larger than
those toward front of mouth; occipital
crest is usually most posterior part of
SKUTT s o m e e e e e 14

b. Cheek teeth all essentially similar in size

and shape; occipital condyles are most
posterior part of skull: ===-eeccmmmcmmcmcem e aceaae 15

14 - a. Rostrum short, about as long as the diameter

of the orbit; 2 (of 4 total) cheek teeth
quite large, with sharp points and cutting
edges toward front and back: -----cccccaa-oao MOUNTAIN LION

b. Rostrum about 2x as long as diameter of orbit;

last 2 or 3 (of 5-6 total) cheek teeth have
low, rounded bumps or cusps: Bears ---
- Last and next-to-last cheek teeth
are less than 30 mm and 20 mm long,
respectively: —---—=-c-mmmm o BLACK BEAR
-~ Last and next-to-last cheek teeth
are more than 31 mm and 21 mm long,
respectively; -------c-euue- BROWN, or GRIZZLY BEAR
--- If occipital condyles project back
about as far as the back edge of
the occipital crest, and if the
Tast and next-to-last cheek teeth
are 26 and 20 mm long respectively: ---- POLAR BEAR

15 - a. Postorbital processes distinct; cheek teeth

often stained brown: --—------mmmmmm e 16

b. NO postorbital process, or a postorbital

process is only suggested by a small bump;
cheek teeth white, not stained brown: ------e-cecceenn- 17

16 - a. Last cheek tooth separated from next-to-last

by a space of about 10 mm (4") or more: ---
NORTHERN SEA LION

b. Last cheek tooth NOT separated distinctly

from next-to-last - space between them
is less than 5 mm or so: ---
- Nasals 3x longer than wide; front
of premaxilla, viewed in profile,
slopes up toward the rear: ---- CALIFORNIA SEA LION
-- Nasals less than 2ix as long as
wide; front of premaxilla, seen
in profile, rises almost vertically: ---
NORTHERN FUR SEAL

17 - a. 3 upper incisors; upper end of premaxilla just

reaches nasal bone: ==--=r—-ememm—m— oo 18

b. 2 upper incisors; upper end of premaxilla does

NOT reach, or even come close to the nasal
bone; skull usually over 200 mm (8") long;

found along the Pacific coast: -=--=--- ELEPHANT SEAL



18

19

20

21

22

23

24

. Canines large, prominent;

. Forehead essentially flat;

SKULLS

. Each cheek tooth with 2-3 distinct points;

skull usually less than 200 mm (8") long: ---- HARBOR SEAL

. Cheek teeth peg-like, with single rounded

points; skull usually over 200 mm long: ------- GRAY SEAL

NO toothless space
in front of the cheek teeth: ---

- With 3 incisors on each side: ==seececamcacaaao 20
-= With 5 incisors on each side: =====-m=emean OPOSSUM
NO canines; large toothless space between
incisors and cheek teeth: —-ecemmmomm 28
. NO canines, NO incisors; 7-8 blunt, peg-like
cheek teeth: -----ccmmmmeoo e TR ARMADTILLO
Postorbital process at, or near, skull midpoint: --------- 21

Postorbital process distinctly in front of skull midpoint: 25

. Rostrum short, less than the diameter of the orbit;

3-4 cheek teeth; palate wider than length of

cheek tooth row: Cats ~=-reermcccmccccmcccccmmccccmeea- 22
Rostrum Tonger than diameter of orbit; 6-7 cheek

teeth; palate narrower than length of cheek

tooth row: ==ceecm e 23

Skull over 100 mm (4") long; NO tiny tooth between
canine and 1st large cheek tooth: ---

- Interorbital width less than 30 mm: -------- BOBCAT
-~ Interorbital width more than 30 mm: --=---e--x LYNX
Skull less than 100 mm long; a tiny peg-like

tooth behind the canine: --=-----cmcmmcmcanaa DOMESTIC CAT

canines slender,
oval in cross section; 4th cheek tooth
2x longer than it is wide: Foxes -----=--cemmmmcnmanax 24

. Forehead rounded, convex, roundness extending

onto back of nasals; canines with sharp
edges on front and back; 4th cheek tooth
about as Tong as it is wide: -------mmmmmmmmmooo ot COATI

. Prominént ridges extend from postorbital

processes back nearly to the occipital
crest; ridges on both sides form a "U"
or lyre shape on top of the skull: ——-ceeeeo GRAY FOX

. Low ridges extend back from postorbital

processes, forming a "V" shape on top

of the skull: =-cmmmmm e RED FOX
(If the skull is less than 120 mm
long, it is probably from either
a SWIFT FOX or a KIT FOX)
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SKULLS

GRAY_FOX RED_FOX

Ridges form
a IIUﬂ

25 - a. 6 cheek teeth, 4th and 5th both larger than
6th;

b. 5 cheek teeth, last 2 nearly equal in size,

but larger than the first 3; braincase

narrows toward the back of the skull: -----c-e---

c. 4 cheek teeth, last 2 nearly equal in size,
but larger than the first 2; braincase
widest at back of skull, across occipital

reglony messstesesmm e s e e m an o e

26 - a. Length of rostrum about equal to diameter of
orbit; occipital crest extends back on
each side farther than end of sagittal
crest;

b. Length of rostrum about 14x the diameter of
the orbit; sagittal crest extends back
as far as, or farther than, the occipital
crest; ear bones rounded, bulbous:

- Skull less than 96 mm long: --------------
—- Skull 96 to 125 mm long: --====sc-mce=a---

--- Skull over 130 mm long: -------=--=cc==--

27 - a. Ear bone rounded, bulbous; infraorbital
foramen in front of orbit; first cheek

tooth has 2 roots (or alveoli): -------------=cu=

b. Ear bone flattish; infraorbital foramen
below front edge of orbit; first cheek
tooth with 1 root; along Pacific coast: --------

braincase narrows toward the back: --------

ear bones flattish: -------------mmommmum

Ridges form
a Ilv‘l

-- FISHER

-~ BADGER
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