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Morphological Differences Between Lynx and Bobcat Skulls

Abstract
This (,,dr s,rghr ro identif\ chara.rers of r),)L(i,,lial ralue in discrinrinarnig bet$e.r rh. skulls ol rhe Canada hnx (ae1a lr?r) d
l)ob.,ar {tcli\,',i?il British ColLunbia. Skulls ol 32 bobcars and 29lrnaes {ere e\rhinlj. Diflirences were found in rhe angk.
of the nifrao, hitll li)rlnx n. the size of the fosrorl)jtal pro(ss ol rhr: Igal bone. and the number ol nrinor palatnre {orannia. These.
phrs preriouslr descihed (lilli.rcn,.s. i{ere ranked D order oi utilitr li,r st,1.nrs idenrification. Separarjor b(irsd n lhe species was

srcorest fof the argle of the iniraorhitol ftfrnren. height ofthe postorbital pru css ol rhe jugal bone. prorirrirl of Lhc major palatine
|,rrrncn to the orbital rirn of the hard l,alal.. and the shape of the choanel bordrr ol thc palarine. No iingle chara.rer sqrlrared
lhes l I1 j i ( \ lhoNt !e | .each. .pec iDeD.ou]dh i l I . l l | i J ] ia ]usn l3acon]bnra t iono | th re t r lu rac l l l r s .The

ru lueo l  the  charac ters  m! \  a id  i r j rdg i , ig  Lhc  l j ke l ihood o f  cor rec t l i  i r len t i t ins  sku l l  f ragments .

Introduction

Thc bobcat and the Canada l,vnx arc svmpatric in
llritish {lolurnbia. Nlethocls of distinguishing be-
l seen  - r ,  h  ,  J l  sppc i c -  l r om ; l -  I ' on !  rFmJ in -  r r c
usefl to biologists. $ildlile technicians. alchaeolo-
gists. ancl forensic investigators. Recognition of in-
t ac t  - ku l l .  i -  nu r  d i f f i , , r l l .  b r r t  i de ' r t i f i ea t i , , r r  r - i ng
bone fi-agmcnts and damaged slulls is Jrroblcmatic.
l his stud,v sought to erpand thc invcntorl' of skull
characters lhaL rnav bc o{ potential value in species
ident;f icat ion.

Plevious lorks har.e idcntfied interspecific clif-
lerenccs bctleen lvnr and bobcal skulls in the
positions of the hvpoglossal ibr:unen and the rna-
jor palat inc foramen. -"hapes of the prcsphcnoid
bone. ten4roral r idge. anrJ choanal border of the
palatilre. ffequencv oI brcgrnatic bones. and ,<izes
of the tccth. rnandible. zvgomati(,  arch" tvrnpanic
bulla. nuchal crest. postorbital ploce-ss ol the fron-
tal bonc. ancl interorbital region (Truc lBBT; Pratt
19:tr2: Glass and \ ' lart in 1978; S'erdel in 1981:
Trai l  and' l 'umli-"on t9{14,).  This repo redel ines
rnant of these vari  blcs as discrete attr ibutes of
lhreshold rat ios" dcscribes addit ional cnaracrcrs.
and provides some ini)fmation rcg{udinf( con-
stancv Nithin rach spccics.

Methods

The skul ls of 32 bobcats and 29 lvnxes col lcttccl
in Bl i t ish Columbia rere cxamincd. l 'he bobcat
sample coniained I 7 malcs. ,1 females. and 11 {) i
unknorn sex. Thc l lnx sample r 'ontained l0
malcs. 6 fernales. ancl l i l  of unknor{n se\. Al l
skul ls werc from adult animals and u'c rcprr-
sentative oi locations scal lercd otcr lnuch of the
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geographic range ofeach specics rvithin the Prov-
ince. The l,vnx sarnple had a mean basal length of
102.7 rnm (89.7-109.9), and the bobcal sample
had a mean of 104.5 mm (86.6-116.2). Spccimens
are held by the Co$,an Vcfiebrate Museum, Uni-
vcrs;ty of Blitish Coiumbia; the Royal British Co-
lumbia Nluscum; and the Selkirk College Biology
Collcction.

Ilobcat skulls tere identified by the presence
of both a narrot prcsphenoid bone and a con-
fluence of thc h_-vpoglossal foramen r,".ith the
poste or lacerate foramen. Lvnx skulls lere iden-
t i f ied bv the presence of both an in{latcd pres-
phenoid hone and scparation of the aforemen-
t ioned folamina {Cortan and Guiguct 1965; Ban-
field 1974r Trail arrd Tumlison 198.1). Skins u,ere
not avai lable for inspctl ion from most specinlcns.

Each skul l  $as examined $,i th respect to the
rariables listed in Figure I and Table l. lleasurc-
menls (to 0.05 mm.lt 'ere taken using a mctr ic dial
calliper.

Besults

Thc r-obust development oI the zvgomatic arch of
the bobcat skull LilLs the infraorbital forarnen so
thal its lon€i cr.oss--rectional axis lics closer to the
horizonLal than that of a i,vnx. The long axis of the
cr"oss-section of the fcrramen. r'hen r.iewed from
r l c  l i n r r  r n , l . , l i c r ' , , | \ ' i t h  J . t r a iSh r  - dg - .  i n l ,  f { c . t .
the nasal bonc. 

'l'he 
t'ell delelqred zvgomatic arch

also provide-s greatel closulc ofthe orbit in the botr-
cat. tith a jugal poslorbital plocess larger than the
space in thc r im of the orbit .  In nost lynxes. this
space is lalger than thc postorbital process of the
iuy . r1 .  r nJ  t h "  i n l r d , , r h i r d l  ang l ,  do . .  n . t  i n t c r -F ,  l



Figure l. -qkull rariables: .L. ergle ol irfreorbital for!fien: B. sfr.. in rih oforbiLr C. dl'iJlar l.nsth ol P4i D- hcighl ol poslorbilll
process ofjLlgal E. depth of trrnpanic bulla rentral to temporal dest: F. alreolar width of C'r C, lesst disLarce of najrr
pahtnre foramen frorn orbital rim of hard palater H. greatest ridth of prespheroid hone (irrespecrive of shape).

TABLE r. Frequen$ of occunence of morphological {eatures in hnr (n = 291 and bobcat slulls ln = 32) listed in order ol

djscriminatorr ralue. iThree damaged skull-. could not be completelr measured.t

Angle of infruorbitol f.flnren projeds dorsal to r:audal border of nasals trs. intersects \rirh nasar rrone-rr.

Choara l  bo  er  s . r , i . i r ( , , l x r .

H . igh t . l  pos torb i ra l  f r i , i ss , ;  j r sd l  bonc  rbor .  t cmporo juga l  mlu f .  <  spdcc  in  o rb i ta l  r rm.

Dist.nce beh{een major patatne foLamen ard orbital rim of hard palate < tidth of presphenoid bone.

Distance between major pahtnre foramen and orbital rin of hard palate < aheolar ridth C'.

I)istan(r bctw.(r, majd prlariu lrramcn and orbitol rim of harcl palate < space in in of orbit.

t lep th  o l  t vml ,un ic  bu l la  rcn tu l  to  t , Jnpor {L  (  f ,  s l  (  a l ro lu r  ln ,g th  t ' r .

He igh t  o t  pos torh i ta l  p rocess  o f juga l  abore  teqroro j r rga l  { r tu f .  <  { id th  o i  p resphcnon l  bonr : .

\o nore tban one nrirnr 1,u1a r' foraucr.

0.9i 0

1.00 0.03

0.96 0.06

1 .00  0 .10

1 .00  0 .19

t . 00  0 .23

0 .93  0 .16

0 .57  0

0.96 0.,1,[

the nasal bones. l l inol palat ine foramrna are
limited to a total of one or zero in most lvnlies.
uhereas most bobcats hare t$o arr more.

Thcse ttaractcrs plus othcrs flom thc literature
'$,ere ranked in tenns of con-\tancv of interspecilic
diffcrcnccs. Thc grcatcst scparation betl,".een the
species involved the angle of the infraorbiLal
foramina. the features of the zlgomatic arch de-
scribed abore. the posit ion of the major palat ine
foramina. ancl thc shape of thc choanal borclcr of
the palatile (Table 1). ln the lvn-r. the major palatine
foramina are close to the orbital dm of the hard
paiate. This distance is less than the alveolal width
of Cr. less than the dialneLef ol the presphenoicl
bone. and is less than the size of the space in the
rim of the orbit .  The choanal bordcr of the lvnr
skul l  is scmicircular. $hcreas that of the bobcat
skull is squared. Other leatures examined shol,ed
less than B0 percent sefaral ion. Nevertheless.
c1'cl'l l_ynx skull confonned to a majoritv of the l,vrui
t !pical statemenls in Table I and e\er\ bobcaL
skull conformed to a majoritv of the bobcat-tvpical

cond;t ions in Tablc 1. No bobcat skul l  had more
than four lvnx-t_rpical charactel states. and no l,vnr
skull had less than seven {!'igure 2). Every

o 1 2  3  4  5  6  7 I 9
NUMBER OF LYNX.TYPICAL CHARACTER STATES

Figure  2 .  \unber  o l  hn ' tv f ; .a l  .hara( r , i r  s r l r i \  lound i .  a

sample of 2il complete lrnx skuls lblack harsr aDd

30.on | le t .  lob . { t  s l ,u l l s  a ( ,pcn  } r ! rs r .
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specimen conformed to a majori tv of the f irst thrcc
specics-t1'pical leatures in Table l. and the greatest
nulnber of di l lerences r\ ,as found \1hen Lrsing lhe
first seven or more charactcrs.

Discussion

Lvrri and bobcat skulls shol' morphological overlap
sufficicnt to hamper identification based on single
characters used in taxonom;c kels. Thc ncccl to
emplot both thc h,vpoglossal foramen and the
shape oi the presphenoid hone in identi f icat ion of
skul ls \ra-r emphasized bv Trai l  and Tumlison
(l 984). Scveral additional variables for use in skull
identification hale been presentrd hcre. Thcsc arc
the number of rninor palatine ibramina. the height
of the postorbital plocess of thejugal. ancl thc angle
ofthe iniraorbital foramen. The latter Nas most fre-
quentlv di l l i rent behleen the species. The rank
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or'dcr' of these and other characters presented in
Table 1 suggests their potential r.alue in iclentifv-
ing skul l  fragmcnts.

Anatomical consLaney rlas greater for lvnx
sl.iulls than for bobcat skulls, but dil-pical specimens
mi€iht erist for anv character state. For e\ample,
\ [ dn \ ; l ] c  i  l o5 t r r  f u rnd  I  b r ,  gme l i c  hon "  i n  on "
of.172 lrnx skul ls. These f indings caul ion against
rcl,-ving on anJ sin€rle character for {ield identifica-
tion of bone liagrnents or complete skulls.

Although intcrspecific overlap has been docu-
mented \{ith respect to the characters of lynx ancl
bobcat skul ls. elen skul l  in this study conformed
to a majorit,v of species-tvpical features. The prub-
abilitv of correct lisual identification of lvnx and
hoLc . r t  - k r r l l  f a r t :  i -  t l r c re l o re  l i l , e l '  r u  r i i . .  , l r a -
malicallr bv incremcntallv considering a combina-
lion of characters.
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