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Key to the Skulls of North Dakota Mammals

Order Rodentia

1. Infraorbital opening larger than foramen

maghu {PIg. 28] cvw s sesivassissaaasa ...BErethizontidae, Erethizon dorsatum
Porcupine
Infracrbital opening smaller than foramen magnum...........ceeeeeernrnsnanans 2

2. Infraorbital opening small, fairly inconspicuocus; four lower

molariform teeth on each gide...... .. cveeiiicnnnneans i AR R R e, ¥ & ¢ o3
Infraorbital opening of moderate size, vertically elongate; three

lower molariform teeth on each side (Fig. 22)........c.000u. Gder SR P EEEEREE 20

3. Postorbital process prominent (Fig. 25).......... PG IR E RN LEEE AN e Sciuridae...5

Postorbiba) process abSeNe e wives s me § 5% € %24 ¥ ¥ 698 G0 a # 8 8% 8§ . .4

4, Bones thin and translucent or nearly so....... verereaassses.Heteromyidae.. .17

Siill hiot Az abovVe e RN R e R sEANERsessEEeaEy fREEEzss LD

5. Infraorbital opening a foramen piercing the zygomatic
plate (Fig. 23)..cccewuess e et e e et e e e et e e e 6

Infraorbital opening a canal passing between the zygomatic plate
and the rostrum

............................................................ 7
6 One UPDEY DEEHDLAT « & ¢ v v ¢ ¢ o sosiomet viais o s o ¢ § 8 5w e i s i sy iy Tamias striatus
Eastern Chipmunk

TWO UPPEer PremMOlarS. ittt tnnnnsrrnnrsonaostsosannrrnsnssss Eutamias minimus

Least Chipmunk

7. Postorbital process very broad, projecting at nearly right angles tec long
axis of skull at about the middle of the orbit (Fig. 24)....... Marmota monax

Woodchuck

Postorbital process projecting posteriorly and ventrally (Fig. 25):..........8

8. Zygomatic arches nearly parallel, not twisted (Fig. 26)...............00.... 9
Zygomatic arches converging anteriorly; ventro-medial portion

twisted toward a horizontal plane (Fig. 27)........vvvuvnnn Tessvwssasn eso12

9. Five upper molariform teeth, the first reduced in size....... R .. 10

Four upper molariform teeth, all about the same size............... siadsaass Ll

10. Greatest length of skull less than 50mm; interorbital region
narrow, deeply notched {(Fig. 28)......ceveneennn vesa...Glaucomys sabrinus

Northern Flying Squirrel
Greatest length of skull more than 5Cmm; interorbital region relatively
broad, not deeply notched (Fig. 292)........... cvesse...Scivurus carolinensis
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Gray Squirrel

11. Zygomatic breadth usually less than 30mm; antero-ventral border
of orbit opposite first upper molariform
Looth (Filg. 30) ittt e e ettt Tamiasciurus hudsonicus

Red Squirrel
Zygomatic breadth usually more than 30mm; antero-ventral border of

orbit opposite second upper molariform tooth (Fig. 31)........ Sciurus niger
Fox Squirrel

12. Upper molar rows strongly converging posteriorly......... Cynomys ludovicianus
. Black-tailed Prairie Dog
Upper molar rows nearly parallel.......... SRR s AR s £ 5 8 A 13

13. Greatest length of skull more than 50mm.......0cn0su.. Spermophilus franklinii
Franklin's Ground Squirrel

Greatest length of skull less than 50mm. .....couvriieeennnernnnennn. RPPNCTARRRE Iy

l4. Zygomatic breadth less than 25mm................ Spermophilus tridecemlineatus
Thirteen-lined Ground Squirrel

Zygomatic breadth more than 25mm............c00uuu.n. Spermophilus richardsonii

Richardson's Ground Squirrel

15. Basioccipital concave (cup-like) with lateral edges projecting
ventrally.. ..ottt it «vevv....Castoridae, Castor canadensis

Beaver
Basioccipital with elevated median ridge, or

not as above..c:iiincuiiivisenss RS ER SRR P YR Y B P R e Geomyidae...16
16. Upper incisors with prominent grooves in

EEOHE A0 B it 55 5 5 5 55 5 555 8 5 wm m ki o Hdde mm o oew s o o st e Geomys bursarius

Plains Pocket Gopher
Upper incisors not grooved, or only

faintly so (Fig. 33).......... Y PN EEE e Thomomys talpoides

Northern Pocket Gopher

17. Mastoid area greatly expanded; interparietal width less than 1/4
of greatest skull width (Fig. 34) ... .. it iriineinnnennnn. Dipodomys ordii
Ord's Kangaroo Rat
Mastoid area moderately or slightly expanded; interparietal width
more than 1/4 of greatest skull width (Fig. 35)......... RS e R E R SR 18

18. Breadth of interparietal equal to or greater than intercrbital
breadth; auditory bullae separated by almost entire
width of basisphenold (Fig. 36) ....viiiiieennnnnens ««.. Perognathus hispidus

Hispid Pocket Mouse
Breadth of interparietal less than interorbital breadth;

auditory bullae meeting or nearly so anteriorly (Fig. 37).....uvuune.o... v wdiD

19. Auditory bullae meeting anteromedially (Fig. 38)....... Perognathus flavescens
Plains Pocket Mouse

Auditory bullae not meeting (Fig. 37)......c0vvviiiinnnn Perognathus fasciatus

Olive-backed Pocket Mouse

20. Three upper molars and cne small upper premolar; infraorbital
canal oval..........c..... T RS S G W % G Zapodidae.. .21

Three upper molars and zero upper premolars; infraorbital
canal "V" shaped........cvvu0n S B I SO g O P 22

21. Palatal breadth at third upper molar less than 4.2mm; incisive
foramen less than 4.6mm {(Fig. 39)......c0er ..
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Meadow Jumping Mouse
Palatal breadth at third upper molar more than 4.4mm; incisive
foramen more than 4.6mm....

.................................. Zapus princeps

Western Jumping Mouse

22, Upper molars with three longitudinal rows of cusps............... Muridae...23
Upper molars with two longitudinal rows of cusps

(or without cusps).......... e e a e a e e e e .ov.Cricetidae.. .24

23. Greatest length of skull more than 25mm; zygomatic breadth
more than 15mm........ R Y A B SN SR TR R «+v....Rattus norvegicus

Norway Rat
Greatest length of skull less than 25mm; zygomatic breadth

less than, 250 « s iimma it s ns 3 33335 s 88 e8¢ saalii .«.Mus musculus

House Mouse

24, Basal length of skull more than 35mm (Fig. 40).........cuviiiuunnn. 6iweEy el
Basal length of skull less than 35mm........cvvieiiivnnnnnnnnn I 26

25. Basal length of skull more than 50mm............. FRARASH VR Ondatra zebethicus
Muskrat

Basal length of skull less than S50MmM. ceweammmaviasss anssssses Necotoma cinerea

Bushy-tailed Woodrat

26. Occlusal surface of cheekteeth lacking cusps, but with
dentine lakes...... ;

............ T L s s iRy
Occlusal surface of cheekteeth with CUSPS. vttt e it ci ittt e i en e .30

27. Auditory bullae and mastoids much enlarged, reaching plane
of odcipital Condylas [Fid: A1) : vew ¢ v o on oo miemn ...Lagurus curtatus
Sagebrush Vole
Auditory bullae and mastoids not greatly enlarged. . vve e ernnernnnenns 28
28. Palate ending in straight shelf (Fig. 39).......... +++..Clethrionomys gapperi
Southern Red-backed Vole
Palate not ending in straight shelf. ... oo vviwivuisvsswosonos e T 29

29. Second upper molar with four closed angular sections and a
rounded posterior loop; third upper molar with five
dentine lakes (Fig. 42).....0iteteserrnsrennes TTLET Microtus pennsylvanicus

Meadow Vole
Second upper molar with four angular sections and no posterior

loop; third upper molar with four dentine
lakes (Fig. 43) ... ieiiinnnn i iaammsasieiBs3 iR EREES Microtus ochrogaster
Prairie Vole

30. Coronoid process of lower jaw enlongated, well

developed (Fig. 44)......00 it iiininnnann Ca A Onychomys leucogaster
Northern Grasshopper Mouse

Coreonoid process of lower jaw short, reduced (Fig. 45) .. ... ieennnnn. 31
31. Upper incisors with a prominent gro0VE. . ...uivviuisseserianasssssssisssnsnis 32
Upper incisors without groove..........iiiiiiiiininennnnnn AR s e 33

32. Breadth of braincase 9.5mm or more; small accessory cusp
between first and second larger cusps evident on outer surface
of first lower molar (Fig. 46).....0ciivinnunnnnnn Reithrodontomys megalotis
Western Harvest Mouse

Breadth of braincase not more than 9.6mm; no accessory cusp
R P E B B S 86 8 Reithrodontomys montanus
Plains Harvest Mouse

http://www.npwrc.usgs.gov/resource/mammals/skulls/rodent.htm 6/22/2012
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33. Peromyscus leucopus and Peromyscus maniculatus (see Note on Peromyscus
at end of key)

.............................................................

Back to Key to Orders
Return to Contents

U.S. Department of the Interior | U.S. Geological Survey

URL: http://www.npwrc.usgs.gov/resource/mammals/skulls/rodent.htm
Page Contact Information: Webmaster

Page Last Modified: Thursday, 03-Aug-2006 11:39:25 EDT
Menlo Park, CA [caww54]

http://www.npwre.usgs.gov/resource/mammals/skulls/rodent.htm 6/22/2012



IND VY IVG .o INCY LU DKULLS UL INLY IVIALUDALS

rage L 012
'__'"’* A : ; 2
<
science far a changing world
Northern Prairie Wildlife Research Center
About Our Common About the
Home NPWRC et Staff Employment Contacts Questions Site

Key to the Skulls of North Dakota Mammals

Order Carnivora

1. Three molars on each side of lower jaw
One or two molars on each side of lower jaw....

...............

2. Broad rostrum; upper molar rows parallel............. Ursidae,

Long narrow rostrum; upper tooth rows not parallel

3. Condylcbasal length more than 155mm (Fig. 11)
Condylobasal length less than 155mm

4. Condylobasal length usually more than 200mm; greatest length

of skull usually more than 250mm..... BRI NN VVE RS b
Condylobasal length usually less than 200mm; greatest length

of skull usually less than 250mm

5. Sagittal crest distinctly "U" shaped; ventral margin of lower
with a very distinct step (Fig. 47) ... iiiiiniinnnny Urocyon

Ursus americanus
Black Bear
..... Canidae...3

.....Canis lupus
Grey Wolf

...Canis latrans

Sagittal crest with "V" shaped or not as above; ventral margin of lower

jaw without distinct step {(Fig. 48)

6. Condylobasal length more than 125mm

Coyote
jaw
cinereoargenteus

Grey Fox
....... PR

... Vulpes vulpes

Red Fox

Condylobasal length less than 125mm....,. R ek e Vulpes velox
Swift Fox

7. 8ix upper and six lower molariform teeth............ Procyonidae, Procyon lotor
Raccoon

NOt 88 SBOV@x 45 5566 ¢ & warsims o ws slmlime s . Eiied s omsinn i A SR AN TS T 19 8

8. Three or four upper and three lower molariform teeth.....

Four or five upper and more than three lower molariform
teeth

9. Three upper and two lower premolars....

.......................

Two upper and two lower premolars

10. Hypoglessal foramen separate from foramen lacerum posterius
(may be difficult to separate from Bobcat) (Fig. 49).....

http://www.npwrc.usgs.gov/resource/mammals/skulls/carn.htm

..... Felidae...9
.Mustelidae...1l1

..Felis concolor
Mountain Lion

Lynx
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POSEOTLUE (BLGw B0 s u e m s g e b i v B0 R ¥ bl P s amiaiiss & 4 0 % % 5 o 1 Felis rufus
Bobeat
11. Total teeth, 38....... T L DT T T S — A S R Martes pennanti
Fisher
Total teeth less than 38............. FEEE T8O R e B e e 12
12, Total teeth, 36.... . ' enunnen. O TR ..Lutra canadensis
River Otter
TOLEL BBt Bl o o b B S B S H T W 8 T 0 H 0 ¥ 85 5 5 0 5 b b s as b b BB AT 8 i 13
13. Palate not extending much beyond posterior edge of last
UpPer MOLarsS. ¢ v v ennennrnneessns R L L L T e A S E R E 14
Palate extending appreciably beyond posterior edge of last
upper molars........... SRS IARsEERsE Y A cEv e 15
14. Condylobasal length less than 60mMM. . ..vvvrr e eennnnennnsas Spilogale putorius
Eastern Spotted Skunk
Condylobasal length more than 60mMmM. . v .ot vttt s o s neeneennnn.. Mephitis mephitis
Striped Skunk
15, Greatest length of skull more than 90mm; last molar )
triangular shaped............. 4 e e e R R G R E B R B EE W R Taxidea taxus
Badger
Greatest length of skull less than 90mm; last molar dumbbell
shaped (Mustela — these species may be hard to separate)............ R | 1
16. Condylobasal length 1ess thal SOmMM. v v vt n ittt ittt teeee e, 17
Condylobasal length more than 55mm........ceeeeuun.. R R P 18
17. Condylobasal length more than 37mm..... TS S N T T R SN Mustela frenata
Long~tailed Weasel
Condylobasal length less than 37mm. . .....ovueuinnnuenn.. SR EEECIESEGEIEESY 19
18. Postorbital process well developed, robust; zygomatic
bregdth. mors thdn A0Miews e s s e e t 2 S E 5885 555 4 Mustela nigripes
Black-footed Ferret
Postorbital process poorly developed, not robust; zygomatic
breadth less than 40mm............. R TR o SN R Mustela vision
Mink
19. Basilar length of skull less than 3Imm (Fig, S51)........nv.... Mustela nivalis
Least Weasel
Basilar length of skull 31mm OF 1ONGEL. .. .vvrrirnrnneean s Mustela erminea
Ermine

Hypoglossal foramen confluent with foramen lacerum
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