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Abstr , 

Descriptions of the sk ___ - jaw mus cles , the nasal 

sacs and the middle ear are given. The crani al kinesis and 

a possible made of jaw action are discussed . The palate 

is shown to be of the scincid type. Although the stapes 

pierced by the stapedial artery suggests geckonid affinity 

(Underwood , 1957 and Guibe , 1970) the non-geokonid relations 

of the chorda tympani and the scinci d type of palate argue 

strongly in favour of a close rel ationship with the Scincidae . 

There would ,indeed , seem to be no valid reason for r etaining 

the family Dibamidae and it is suggested that the genus 

Dibamus be included in the Scincidae . 
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INTRODUCTION --- - . -
D~2e~ novae~gu~J}_~ is one of the four species of the 

family Dibamidae . It was first described by Dum~ril and Bibron 

in 1839 and the family Dibamida e ,va s c r e2,t ed by Boulenger in 1884 . 

In 1887 he said the following about Dibamus ~ "A single genus , 

which appea rs to stzmd in the s ame r el a t ion to t he Scincida e as 

Anniella to t he Anguidae." Since then other authors (e . g . 

Schmidt and Inger, 1957; Baird, 1970) hnve 2.ttributed s cincid 

affinities to t :lte. genus while tentat ively retaining the separate 

f amily Dibamidae. Romer (1952, 1966)includes it under the 

Leptoglossa (Scincomorpha ) as a family of dubious va lidity. 

Recently Guibe (1970) following a suggestion by Underwood ( 1957) 

placed t he family under the Gekkota . 

This pur plish brown, worm.like fossoria l lizo..rd is widesprea d, 

r anging from southern Indochina to New Guinea , the Phillipines 

and the Nicobar i slands (Pope , 1956) . It is frequent l y · cnught 

in rotten logs ( Schmidt ::-,nd Inger, 1957) and in the Malay 

peninsula an egg with a fully devel oped embryo wo.s found(Smith, 

1935). The fema,le is compl etely limbless but the ma le has 8. 

pa ir of vestigia l clasping hind limbs. 

The anatomy is poorly knovm (Romer , 1952). Apo.rt from an 

intensive study of t he eye of D. nova e- guinea e by Underwood (1970) 

and of the cochl ear duct of D. nova e-guinea e and D. argenteus 

by Miller (1966 ( a ), 1966(b) ) lmov,ledge of the crani a l anatomy 

of Dibamus is limi ted to no tes on the exterior f eatures of the - ---
skull (Boulenger 1887; Camp, 1923; Smith, 1935 ; Romer, 1952 and 

McDowell and Bogert , 1954). The pr esent study attempts to 

supplement this nnd WQS done with the ndditional purpose of 

o.ttempting to cla rify the systema tic posit ion the genus . 
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MATERIAL AND TECHNI QUE 

The speci men was obtained from the Ry-ksmuseum of Nutural 
~t 

Historyii Leiden , Netherl rmds cmd. its loco.li ty nnd d 2,te g iven 2,s 

Sinabang, S i mf.'slo er (191 3). S i mo..loe r is o..l s o lmo,r.m as Simeulue , an 

i s l and of I nd.onesi o, . The specimen(rtfemale) ,,r:. s clec8.lcified in o. 

mixture of 7,5% nitric ncid ~nd 70% a lcohol f or t wo weeks. It 

was bulk sta i ned in bor2.x c 2..rmi ne z,,nd counter s to.ined in aniline 

blue ornnge G mixtur e 1:md embedded in p c1.r n ffin '-~'c'.JC. It Wf:l.S 

sect ioned a.t 1 2 /U• Grn phi c reconstuc t ions were made by the method 

dcvelopc2 by Pusey (19 39 ) . 

AC KN 0'}1 GD G ~MENT S 

I wi sh to the-.nk Dr L. D. Brongersma o f the R~smuseum of 

Natur2,l Hi story , Leiden, Nethcrl Rnds for a s pecimen of thi s sen.rec 

genus. Also Dr M. B . Mc,12,n for (p,1.idc.n ce nnd .:i.dvic e , Dr M. Cluver 

f or reading thG manuscript, Mr J". A. Lint v el t fo r technical 

nssi stnnce an d the Counc il fo r Scientific ~nd. Industri~l Research 

for financia l o..i d . 

DESCRIPTION __ ..__ ,_. __ _ 

The follo wing derme,l bones ·),re o.bsent ~ ;b,'7.crimal , ~gal, 

pos_tfrontal, ·p<?storbi t o.l, sq_ue.mosc.l c.nd supratempor2.l. 

f' re~axill.£:.: Contro..ry t o Romer ' s ( 1952) st2.t ement the pre-

maxilla i s unpa ired, ro.t l east in D. novo..e - guineo.e; (Fig . 12) . 

It consi sts of a horizont2,l p~~l o. t8.l pl;>. te c,nd o. v ertical median 

pl t1. t e . The bone beo.rs 

in a medi a n pos ition. 

seven p l eurod~nt teeth, one of which lies 
port ,·o""-

Thc pnl ... ,tc,lA is joined l.:-1.terC1..lly to the 

mo..xillas a t an oblique angl e . In t h o posterior p nrt of this 

suture ther e i s a considernble ventrc.l overlnp of the premaxillo.. 

on a poste r olaterRl p rocess of the max i lla. In fron t of this 

ove1~12.p , the p r cmaxillo.. a l s o rnc,kes cont ,:c t wi th the septoma J1;.illa 
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over the entire width of both bone s (Fig . 17), the posterior edge 

of t he pa l a t a l ~late is semicircular in out line. Medianly from 

nea r t h is od.ge arises c. ventrorostrad i n cisive proc Gs s (Fig . 8). 

Arising from th ,; b :1.se of the l r1t t er i s =-- small posterior protrusion 

loos~ly o.tto..ched to the o.nt crior tips o f the vomcrB . 

Tho medinn v ertica l plc1.te slopes d o•_.m sha rply in front to 
d 

farm n s h ort , blunt rostrum ( Fig . 4 & 3) . Behint t h is 1 the dorsal 

ec:tge of the v erticC'..l plcd;e is h orizont r'.l nn d is cl;:,,m:ped between 

the downturned med.inn edge s of the n r-.or.l s . 

of the vertical pl~te i s c oncnve ( Fi g . 8) . 

The posterior edge 

It s lower par t meets 

the free -7.nter ior ed3e of t h e n::i.s.:-:1 S8::_)tum ond 1 more dorsa lly 9 

it lies between t he ~nterior cupoln e of the n a s a l cn psuleso 

The medic.l n a s o.l r nmu s of t he ;_Jrofundu s nerve of en ch side p2.sses 

through o. cJ1nnnel in the bone neo,r- the v:.mtr2,l midline ( do tted l ine 

in Fig 8 ). 

Mnxill[~; Th e pc.1 [1.te of !2i bc.m.Jl.~ is uni,;;_ue i n t h r,,t b ehind the 
Q. 

fenestr::i. vomero~s c-.. lis externc. the ::mterior section of t h e fenestrn 

exocho2.nalis is obli tGr e .. tec1 by ,:t suture betvreen the l n terc-.1 edge 

of tho vomer 2-nd the mcdi e.n ed.ge of the maxil l n; end the poste rio.1.· 

s ection is hiddc.m f rom view by g suture bet\'-:ccn the l n ter8.l edge 

of t he vomGr o,nd the s cincid- type pnl ci.t zi.. l flf'.ngc of t he pc.l atine

pterygoid ( Fig. 2 & 7) . 

'I1hc maxilla consists of c. l ~~t c rel obl ique v e rticnl flc,n ge 

nnc1 ~ pal ato.l flange unite d by o. thickened base (Fig . 9 ). The 

v entr n l f a c e of t h is bc s~l , ortion cnrrics the j nw ridge with nine 

pleurodont teeth. The ,iliole length of t h e basnl portion i s 

penetr::1.ted by a chnnnel for t h e sup erior o.lveolnr r s.mu s of the 

trigeminus nerve 2.nd f or the maxillzi,ry 2.r tery . Ant0riorly t h is 

ch2.nnel o:9<ms through c',n o.l veol0-r forc .. m::ln (CcJ.,rich, 1956) (Fig . 3). 

Lo.ter2,lly 1 lo1N do 1'm on the outside o f the b one 1 a p1)roximo:tely seven 
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Il?,rge L .1.bia l foraminn open from t his chr:mnel . These a.re a rr2.ng-

ed roughly in a h o r izonta l ron . The UJJer part of the l atera l 

vorticr·.l fl c-.nge is o.lso p ierced by z~ number of sca tter ed forr'.mi nn 

for the cuto.neous br.:mches of ·che l a te rnl n;.....,sg l r t:i,mus of the 

profundus nerve (Fig . 4) . 

Tho l e,tcro.l vcrticci,l fl i:m ge forms the g11eo,t c r p a rt of the 

side w2l l of the snout . The ~nterior edge of this f l o..ngc i s more 

or l ess vertic,•,l :,,nd forms thG :nostorior eclg e of the t ·enestrn 

cxon::trinc,. The d orsnl edge slo})GS up slightly toi,.,;--.rds the bQ.c k . 

Tho ~nt e rior t wo third s of this ed3e i s connected to the l n t e r n l 

edge of tho n o.sc-,1 , nn d the rest of it slightl y overl2.ps the l .:,,ter n l 

o.nterior p rocess of the front .21 . The posterior edge of the 

l n terr~l v e rtic2.l fLm;?; :., is conco.v0 nnd is for the g r eo..te r po,r t 

conn ected t o the p refron t2.l, except lo'.! dovm. where tho n Rsolrwri-

mal duct p 2,sscs between the t wo bones . The mo.xilla is not 

not ched for the l a c r i m::,,l duc t . The up7e r pnrt of the maxilla 

overlr),ps a f ~iirl·,r extensive dorsc,,l ~.nteri o r process o f the p r e-

front c."'.l. Below the l a crimr-,1 f orr,men t b_c !TI,.xillo. is a t t n ched to 

2. sm8.ll r.~n tcrior process of the p rcfront nl. 

~:he mcdi;_...,n edge of thG po,ln t ~1,l fl :-',nec i s sli ghtly curved re-

pcat ing tho contour of the s kull (Figs. 2 & 7) . Anteriorly this 

edge t ermina tes in n 1') roc c s s ·•·rhich i s t;roo v cd vcmtrf.',lly for the 

posterior p roc ess of the prcm[1,xilln ( Fig. 2) . Lc.tero.l to this 

process the oblique ,.nt e rior ec.\~e of t he mgxill::>, i s connected to 

the premnxill3 in Qn edge t o e d ge suture . Dors~lly the entire 

premc,xill~ - moi,xillo. connection is covered by the rmt e r ior p::-,rt 

of the s eptom~x i lla ( Fig. 7). Behind this, the l ~tcr~l edge of 

the septomo..xilln is connect ed.. t o the max illn just 2,bove the 

slightly downcurve d ,necli:'.m ed;<:,;e of t ho palo,t2,l f l ,;.nge ( Figs. 7 & Cl). 

Posterior to the septomaxilla. t he mcdi;:m cd.ge of the maxilla i s 

fre G for n short di s t ;:,.nce 1 lea ving a smnll r_r,ap betrn30n mc,xillci. , 
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septomnxilla ~nd vomer, 

posses ( Fig. 2 & 7) . 

throw:;h which the n ::,Bol:-,1..crimo..l d.uct 

From t his 11oint bnck t'.:"l.rds tho p2,l v,tnl 

:flo..nge of the mc',xiJ.lo. i s dors .:,,lly groov~~d for the n c-.solc,crimt.\l 

duct . This groove runs obliquely bz:,ck,·,o.rd to end nenr the l nte-

r ::'-1 side of the skull where tho l::crimc>.l for::i,men pn.srrns bct·wecn 

mnxill o., ~nd prefront~l (Fi g. 7) . Behind the p~lat~l gap for the 

m~solc-.cri mr-.1 Guct, ·;:;n.e medi2.n eclgc of the 1x'.latn l fl_;:,_n~e of the 

m;,.xillc'. is sutur od to t he vomcr thus clo sine the f cnesJcro.. 

exocho~n a lis in this region (Figs. 7 & 9) . Po~teriorly the pnl ~-

to.l fl rm{;O forms the medi~~.n posterior mc.xillnry r)roc css. Thif3 

is dovctc.ilcd betv,oen the med.inn o.nd. tho l.:.·.ter0l nnterior :,;iroccs -

scs of the fused )C',l!"'..tine pterygoid (Figs. 2 & 7). Between the 

modi::m posterior ::iroc ess of the w.:--,xilln r-,na. z,, short, thick, l ;.,,tc

rC'.l pooter ior ~JroccH.,s ( the L _,. ·t-(;er bcint:; r.n extension of the mc.xil-

l gry b::i.se) the posterior edge o f t h o bone is hol10 1:·1od . I n this 

hollow the mr,.xillr.1, p.,ci joins the cctoptcry{];oid l aternlly and the 

l o..tersl cmturior procc.:ss of the po.lo,.tine-pt e rygoid more medi[1..lly. 

The l2minn tr.:msve;rsc,lis ::m t erior c :rosses the pc~l ~ t2.l flange 

just po s t c riorly to the :)roc esr::i of the s 8ptomc.xill;,,, to unite 

laternlly with t he c ~rtil~~i nous w~ll of the n~sal c~psule 

(Fi.~. 9) . The 0ctochoc.nc.l Ct.1.rtil·1g0 lies under the ventr2.l bor-

der b Gt ',!C8n the ~Y-·.l~-t C'.l fl::i,nc;e of the mr:.xill:, nnd the foo:rplnte 

of the soptomnxill~ for the length of the suture . The pci.ries n;_--,s i 

is l r1.tor o,lly supported by ~ dors omedi;:-,n crest on the 1:-.ter,:.l fL:',n 

ge of the ;n:-~xilln . 

The :n irea. sc:;::itonmxill~ i s stronely develo;:-Jed . In response 

to o. burrowing lifu t he bone a cts :-i.s ~ buttress bct •,,e~m o..11 the 

othe r bones of the s nout reg ion . It forms n roof for t he ors ,'-n 

of J v,cobson ,::-i.,nd <', floor for t he vestibulu.m 2.nd the nntcrior 

ch2.mber of t h o n c.sc·.l rmc . 
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The b one cons i sts of thrGo portions~ an e x tens ive mcdi ::i..1 v e r 

tic8.l fl rm g0 (Figs . 7 ·~ 9) cm o.,nt crol ~.t :n·-:'.l horiz on t 2,1 p rocass 

cma. p osterior to t h -: l o,t t\Jr n, vcnt ro1 C"'-t0 r :-·,1 f ootpl ':'.te ( Fi g . 7, 

right side ). The med.i nn s u r f ·cc: of tl:.8 oxt ensiv8 v ort icDl fl ,1.n-

g e i n 2-pplicd to t h e upper t,Yo- thirds of the n .':.sr.l septum ·md 

dors~lly it mcut s tho n~snl (Fig . 8). The u pper ed~e of tho 

fl ::mge curves l "•,tcrr-,lJ.y thus i ncr e :i.s ing the ::mtur.::i,l surfi.1.c e 

'.~he s el)t o;__nci..xillo, thus s e r ves 

a buttress b0ti,,.1c:on the n r'.St',l on the one lr,nd ::-..nd the vome..r and 

p remnxill~ on th0 o ther. Anteriorly the b~se of the vertical 

fl r,ngc is :pi e rced by n chnnnel i'or the r :--,mus mcdin,lis n <1.si of 

t he p rofundus n erve ( Fig. 8 ). rnore p ost c.::iorly this c h:,.,nnc l 

becomes :-·,11 open g roove in t he b onc 9 bordered m.edi ci,lly by the nas~-1 

septum . 

The r·.n torol:-'.tc.: :c~~l proc ofls of th0 ~ cptomn.xilln is .-:i.tt""'.ched to 
r t. 

the dorsc'.l surf-i,ce i;:hc.n\ t .he pC'..L '.:~::',l fl ..... nses of t he ·;;i romo.xillc. 

::-.ncl the m2,xill r~ mcot rm..,k i n £!: thi s r'.. strong compound sut ure (Fig . 7). 

LctorC'.lly thu 7 roc0ss i s ~lso buttr0sscd ~&~inst t he b n s e of the 

The v 0ntrol :-..t o:r"',l footpl ~t e o f t l10 sej;it om·,.xilla is domed to 

f orm r:i, o ony roof for t h0 01\':f~m of Jo..cobs on . It i s connected 

t o tho dorc~l s ide of the p~lnt~l f l ~ngo o f the mGxill~ . Mec1i nn 

th8 v omer to f or:n. n s i de ·;;.--..11 t o t h8 clr::nber of tho org::>.n of 

J n cobson. Tli:e b ·1.ck vrn11 of the orrr.~'-n is formed b y ~ ride;e on the 

d orsC'.l sur:f··.ce of thG vomor to v.1hich the ;Joi::d;G:r:'ior ec1gu of the 

s eptom;:i,xill .-.,ry fo otpl 2.te is ~'-J? _1lit.:!d. Anteriorly t he footpl~tc 

lies on tho c::1-r til :,e;l'" roof oI t h -.: orgc .. n of J [',cobson. The ecto-

ch onn<'-1 c ,' .. r t ilo..e;G undcrli-'.)s tho suture bct1_._,1,;cen soptom,~xill :-.... 
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No.so.ls~ This p o..ir~d medi ,.,_n bon e fo rms ::. slightly ::i.rched 

roof ove r each n c s nl c ~psulo . Its :-·,nt erior e dge f o rmc the dorsc,l 

rim of t he f en cstr:::~ cxonnrinc•, ( l"i'ig. 4) c~nd ovc rl:--..p s t h G b 2..ck e dg e 

A.nt crom<~ d i 2,lly t h e n ,-:-.s,:~ls .:-.re connec

t ed t o the u ,~er e n d of the ver t icn l mGdi ~n pl ~te of t he p r e -

m~xilla (Fig . 1). Beh ind thi s sutu re t he t r:o mecli ::m dorm.curve d 

e d ges of t he rn1.s:'..l G fo rm ;,, deep , st ron.g s uture . Ventr':'.lly these 

dovmcurvcd cde;us Qro connect e d to t he rne d i ::-,n v ertic :::~l p l ~'-t es o f 

t he s cptomc..,x illn s ( Fr.~ . 8 & 9) . 

Th e 8Xten oive p oster i or ·:'1 rocoss of t he rn:-,s "'..l ove rl:-·.p s the 

f ront ;_1,l :--.t i ts tip but medi ~.ll y .,.,_n d 1 :·1.t cr1.lly i t i s joined in edge 

to cde;c s uture s 1:vi th the t wo ·•,nt c r io r fron t ~'.l p rocesses/ ( Fig . l). 

Ln ter ~i.lly t h (:) n ~ s ~·-1 is s u tured to the ve r t icc'.l fJ.r·.ne;e o f the 

mo.xil1n. 
oo..so...l 

Close to t h is s u t u re t:he lower surfr.ce of t h e IITJ:,S::>.l 

h r•.s r-. low ridg e to which t he modi '.:m edc;c of the p ::.r i es n ci.si 2,dhcrcs . 

y_ome r.: As h c-,s b cc:n s .'.".i d e .--, Tlior, the p 0,l c,t e of Di b r1,mus i s 

unique in thc.t thu l ~·-t c:..·,~.1 :3c.p;c o f t h e v ome r i s sutured t o both 

tho mc-.xillu .~,nd the s c i nE:·id t ype o f p,7.l .'.".t c·.l :fl :--,n g c: of t he p .'.".l c•.t ino1 
,..--.., 

the r e t hus b eing n o f i.mcst r ·.._ c~:;~ocho::-,nc~lis v i s ~ bl c in v ontrci.l 

vie w; ( Fi e . 2) . Tho vomc r i s ".. rncdiC'.n p .:-.irc d p~l ~.t :1.l bone , b est 

described ~s cons i st ing of t hree port ions 1 lying n t incline d 

pl 2-n es r e l r·.tive to o ·--,ch othe r ~ nn :--,nt erior mo.inly horizont c~l 

floor for the orc cm of J 2,co bson emu. beh ind this a lo.ter::•.l 

horizont'.'.l f l:--.ne;c e1.n d ...,__ mc d i r,n obliqu e fl ~n ee fo rming with its 

f ollow of the other side ~ de e p mediovcntr~l g roove housing the 

posterior vomor~l g l ~n ds ( F i gs . 2 & 10) . 

The :i.nt e rior p o r tion of e ;1.ch bone is dorsr,lly· conc:::..ve to form 

:"'. floor for J :'.co bson ' s org.:-.n ( F i gs. 8 & 7) . Th e mcdi ~n e dges 

,:,,r e turn Gd uJ> to f o rr.i1 ~·.d joining v c rtic ;---,1 1 '.:'..mello.e l y ing v cntromc

diC'-lly to t he p'.':'.r::'.scpt.:-,1 c c.rtil,~,gcs 2,nd b elou the n ~'.Bo..l s e ptum 
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( Fi.g. 9) . Tho v or t ic'.J.l 1 :-'lil.ello.fl o,rc e;xt ended t'-nt c riorly ~-nd 

:,,re conn ected in front to t he posterior olongr-.t ion of the incis ive 

~ roc c s s of tho prem~xill~ ( F i g . 2) . The l ~ter~l edg e of the 

vomor is free in front of t h e p--·.s s c.gc of tho n ~'-SOlc'.crim:--,1 duct·. 

Behind JC'..cobson ' s orr;::.n the vomor is exp-'.:'..nd cd a_ors2,lly, form

ing ::1, vertic,".l trc nsvc r s e w;.,,11 t ri;,,nt:;ul :,,r i:irn c.ross- section 

(Fig. 9 1 l e ft & Fig . 7 l oft). The media n sides of the trinngle s 

n r o sutured t o one ~nother . This w~ll i s of consider~bl a 

t h ickness ::md i s pierc ed by thQ vomeron-,, s n l nerve innervo.ting 

J o.cobson ' s orr;::.n n.nd c'..ls o by o.. crmc~ll brcmch of the modio.l r :~mus 

of tho pr'.ln.t ine n e rve . r.rhc f ormer l e~NGS tho bone by n dors :-~l 

fornmen to join t he olfr·.ctory n crv8 . The po.l ei, tine br~.nchlet 

po sses through a v entr ..... ,l f ore.men to j oin the mcdi n l po..l n tine r r'.:mus 

lying· ventr[:',l to the vorrwr in ;1.. s h::1110," g roove ( Figo 2). 

groove is s hort becc-..usc t ho n e rve soon p i e rces tho vomcr to lie 

on its dors::',l sv:rfn c e in ::i. sh2.llow [;roovc t h:-.t d i s C',Pl}GC'..rs post e

riorly whe r e the nerve t a k es :~. m0dio- dors0 l course 9 fruG of t h e 

vomcr ( Fig . 7) . 

Beh ind t ho f orrm1cn for t he P ~',l.::. t j_ne ncr v o th.c medi~n oblique 

c-,nd l :'.t e r , ,l h orizont~~l f l -:-.n [~,;s d i ffo rentictte distin c t ly 1 t he 
f lu..n3e. 

oblique fl.en:g,e b:e:irn:g·· a cemtli.nun t-ion of t h e dorsn.l r,,,rt o f t he 

t hickened tri '"1.n gul ::.r :portion of t h o voo10r r',nd f ormin:1 t he meo.i e1.n 

t /rougfi housing the posterior vomcrr.l gl cmds ( Figs. 2 & 10). 

This t rou t;h doepens posteriorly to { "-ch cons ider:".bl c :proportions 

Dorsnlly the t ~o mcd i ~n e dg e s of t h u vomers curve 

l ?.t e r c-,lly to fon.11 ,, slr.llow f urrov;.r for t h u loY' na snl septum 

(Fig s . 7 & lO)o Po s t (ffiorly tho oblique fl -·.nc;er,, decrc-::s c/ in 

h e i ght c-.n d the mod i ~.n od.::os d i ver (-~8 f rom ;.; ..... ,ch oth0r ( F i g . 2) . 

{--- Tlt.lle curved 1 .-'.t cr:-'.l edge o f t he ho r i7,ontc.l f l , '.ng c i s connec

t ed. to the pc,1~,. t ~·.l f l '..,.n .~r,0 o f tho m~xillr-. 9 c-.nd more p o st criorly 

to the 1X',l ".t~·,l f' l cm .7,0 o f t he p ·:i.l c,tino ( Fi e;s . 2 I'-:: 7 ). 
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The most posterior tip of thu bone l i es madioventr~lly nlongside 

tho pet.rtL.,,l mcch~,n sutur0 of t h e rin.c.s- sh;~,pud portion of tho 

fusod p:'.1::-..t ine- pt crygo:iid ( sec l o,t cr). 

boner; :-~re s o c)(t cnsivcily fuf-: oa. th",t it is extremely d i fficult to 

distingui s h them . A pos:Ji blc bound:,,ry b0two0n them i s shom1 

on Figure 7 on t he left s ide ~~nd the clcj t ~;,:i.ls of t h is r c constuc

tion n rc :~ivon c..t the end of the Duct i on on the pc-.l '."·,tinc- ptorygoid. 

In v0ntrc'.l vier; th e :--.nturio r h :'.lf of tho comb i n0d bone i s :-'. rour.;hly 

tri C'-ngu.l ::,,r IJ,.l o.t f'. l pl '.".'. t c ( F i g . 2 ). I t s ~ osturi or C',n gl o is 

GXt ended bo.ck into f', long , s l under qu-::-,dr:·,tc J?roce ss o f t he 

Th ,; r.nterior r',ngL :i of the t ri~-,ngle is forlccd t o form 

Tho thi rd :--,nglo is directed. 

mcsi [',d tow:--.rds its f ell ow, but i s Bup:··, r ,.,_t ..;cl from i t by tho f3mc,ll 

int 0rpt orygoid :'.l v ::icui ty. Thi□ mi ddle portion of the bone i s 

highly complic:~ted: '"'.S c '."'.n b e seen in C:ors '."',l vi ew it forms a 

com;_'.)l ctc ring ~-, r-ounc.1. ,'. n".soph~. ryng(;:.',l duct ( Fig . 7 :·•,nd Fig. 11) . 

B'otwc cn the t wo processes , f oTii.ing t he ~.nt crior fork, the mecli~,n 

posterior r roccss o f tho m:--.xill;:.,_ i s c l ::-,m:90d (ii'ig. 2 ). The 

r.n tcrom~i :~n p roc;ess c'.cl.joins t he oblique l r~tcr:.'.l cd[;<:: of the pos-
/1 

t orior lu~lf of the vomer medi",lly . Thi s suture i s continued 

to v1hure the post orior t i p o f t he vo:ner o-..rGrl:·,ps tl'.'.u bony ring 

medi c.l l y. L::',tcr::1-lly t he ·'.11torol '.tcr:-~1 p rocess 2.d ,j oins t he 

2,nt c romedi c,n edge of t h e uc t op t e r yso id . P osterior to this con-

noct ion t ho two bonus d.i v erge to f o rn1 the smo..11 infr-:orbi t ;~l 

forc,m0n, the 1 ::-.tt or being bordered by t l'w ectoptcrygoid .::.n d 

~,p.;_i -·. r cntly b y botl: clements of tho fuf3 (!d p-·.lr-..tinc- ptcrygoid 

( Fie . 7) . The -·,ntoroL'.t ur",l p rocess wi dens post,;riorly to meet 

the p:',l n t :.:l pl::-,te ::-.t ·:-,n :~n[;l e :--.nd con tinu os b ".ckw,-,_Tds :-•, s ::~ l r:tcro-
S e~ 

Anter iorly the r :'.mus nr.xill::',rit over (/o.,... dors;-,,l fl:>.n gc ( Fig. 7). 

process o l'osterior tot 
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the nerv e t "',kos ~ more l ~t~r~l 
10 r 
c o use r:md -:'. suture is f ormcd. 

/\ 

between the dors,.,_l udgo of t he dorsol--:·t or ~l fl·~ngc "',Ud tho poste

rior port ion of the v cntrnl cdeo of tho p r cfront ~l ( Fi g . 3) . 

Behind tho profront~l :-i. short sutur e is :-~l s o formed with the 

vcntrol~t ur 2l ede e of tho front ~l up to ~,here tho d.ors~l edge of 

tho dors ol:·~tor:--.1 fl ::--.nec curves mcd i --.lly to f orm t he c,ntcrior 

odgo o f t he donJ:·,l <'.rch of tho bony rinc ( f i g . 7). Figur e 11. 

illur:;tr·~tos i n cross- section tho complicr.t cd struct ure of the 

p:'.l..,_ t i no- ptorygo i d i n the r egion of tho bony rinc; . I t i s c l oc.r 

t l1'~t \IC:. h:-we __ hor c ;"'- sci n cio. tY'J?..o s,f _.J--:J"-l ...,_t ino(yte:r~yJ;9idj, whcrc 

p<'.l!:1-tL:.l g roovu of other lizo..rd.s into ", duct o f v :1.rying deg r ees 

of compl eteness ( Fuchs 9 1908; p,.,rsons 1971) In Dt b0mus o.. 
C 1,1 /""'ir. fAt,·o t1 - -· - -

~1iurmino. t:Lorin :iim t h e p rocoss of closure i s c1.clll•i 0ved in thr.t mo-

d i nlly- the pc-.lnt~'.l fl :~n gc is --~ctu:-i.lly fused t o tho dors~.1 ::-,rch 

to f orm for :-, short d i stc.nco " com::1leto bony ring ··•,round tho 

Il ':',SOl)h ,~ryngci ··.l duct ( Figs . 8 & 11 ric.;ht s i de ) 0 The .'."'.nt e r i or· 

port ion o f tho ring ,.,_,pa..,,r s like ~ closod C i n cross- section, 

l1•_•.ving ~. vontromedi:-·,n su ture botv,(j ,:,n the mcd i :--.n cde os ( Fig. 7) . 

Thi s suture i s medi~lly covered by t ho po s t erior tip of the vomcr . 

It i s behi nd the v om() r th·--,t tho t wo odp;cs fus e t o fo r m the com-

pl c t:::: r ing . T1rn hony ring lieD r,ost::rior to t ho ::;il :--..num ::-.nt O-l'-

orbit:--.l o , r'.nd tho solwn supr ["'.Soptr•.lo lies c1or s-:lly to it ( so(. 

Moro 9 ostur iorly , ~t ~ l cval behind 

Fi gur e 11 , t he medi ··.n vort ic3.l 1.1:-1.ll of thu ri:mig d i s,.ppe~.rs -:mc1 th0 

bone forms ~. dors ·,.1 ··1.nd vcmtrr.l fl 0 ,nc;c tlv.t div c:r-ge ncs i ::.d . 

~rhe f-; c two fl ."mgJs decrc..,_f,w in \\/idth l ."""'.tero :;;Jo s teriorl y , thus 

t ··11erine; tov:~.rds the ·1) o s t '-.;rj_o r qu,..,_dr-:--.to process ( Fig . 7). 

ThG dors~~l ::.rch i f:! 1 o f co1f c,, the o I'ig in ·:l m: in p ~'.rt ( in 

this r eg ion) o:f t he :p:-,.1-~tine ( ptcrygoid ), the p :'..l :,.t ... l fl '.".nge being 

c.. n c,.o: dev elopment in scincicl.s . I n Di b~.mus the dorsr·.l '"'..r ch ---·-
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i s ins i e;nifi c ;i.n t c om1r.red t o t h0 v e ry 1 ·1-r c c lY~l :'. t ,..1.l fl ".ne;e ~:nd i s 

hid d en by i t . Th ~ ~n t Grior edge of thu d ors ~l :-',rch r e p r c aent s 

the p o s t e rio r b o rc':c r of t h o f un c:.,t r a c x och o -··,np ::-.li s .~,nd i t i s h e r e 
...,_, 

ins i n t ho b ony rin g . Ex t ~;Tn ".J.l y t he fun 0st r :', h :·.s lJ :.; en c losud 

f l '.:'.11,ZG of t h0 p&l o.t ine ( + p t o r y{3o i c1 ) . 

b o:n y s econd '."',ry p :--.l c,t c h ·~,s b L:en formed. 

I n t }1i s , 1--·.y '."'. co:mpl e tc 

Beh ind tl1:c b ony ]JO..l :1 t c 

th0r e i s -.J.s o :-,., s o f t p -:J.,,_tc ( F i g . 12.( b ) )which s0rv os to ext end 

t h e n :·.sor)l'l"',ryn g r)::--,1 du c t furt her b n ck to t he point v1hcre t h ey open 

c·.s ::t s i n :'3l o duct , b e ·G•·.;ccm t hu t ··.1O 'lr .s i pt e rygoid pro c0sscs :-'.n d 

clo so t o the glot t n l o p aning . 

Th o l ·'.t<:n ... ~'.l , ._,··.11 of the r i n c: i s continued l T t <ff::'.lly '..' ,S c. 

horizon t ~.1 c:d.(:;o , the: ou t o r edge o f ,.,_,i,_ich i s p r-oduc e d i nto :-_ do r 
h 

s :--.1 -mc1 '.'. v ontr,l rid.cc , the t v:,o r i dge s f o r ming '.'. rougl y v e r t i c r..l 
.I\ 

fl '.'.n go ( Fi g . 11). 'l'h e v entr".l ridge t cnmi n ",t c s ,..·.nt o r iorl y C'.s 

-: l -"'.t er:--,1 proc es:_; , th ;.. oc top t orygoid p r ocess , which ove r lie s 

tho post erior t i p o f t he e cto :;~ t crycoid . Thi s connection com-

ple t0s t he i nfr c-.o r b i t ;:1-l f cm est r ·, :;_1os tcrol :-i,t er0 l l y ( Fie; . 2) . The 

'l'hci r ct r ctcto r p t o r ycoideus mu s c l o f ill s the trough ::nd '."',tt~\ches 

Beh i nd. t he r inc; t he l :0.-c (.. J' :-',l ::iort ion of the bone ( p r c s um:-.bly 

p tcr y c;oid in thi s ,·,.r v : ) i s t r i r ~,c1i ,··.t o j_n cro s s - s e c t i on, cons i s tinG 

o f ~\ d ors ;·,l :ridge , r· v cn t r ",l rid.go ::--.n d. "'. modi -•,n rid g e . The v cn-

t r n l surf:-',CO o f tho mudi~n ridge i s p~ddod with ~ c ~r t il~BG cu sh-

ion 1 t he men i s cus :pt -:.:ry c;o i dt..;uf:l ,. f o r ~ r t i cul:--.t i on 1_1i th tho 

b['.Si spt e rygoid pY'OC GGG. Th ero is ::. rvoll- d cvclop c d synovi n.l 

c o..v i t y . 

b ehind tho ~r t i cul~r c ~rtil~~c . The v c..:ntr...,. l ~,nd d o r s -~,1 ridges 

cont inue pos t e riorly to f orm t he l ong , s l endnr qu."',dr;--,tc IJrocoss 
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of the ptcry~oid. The qu-•d r .... ,tc procuss i t, crescont- sh'."'..pua. in 

cross- scction 9 it t-i ed:i;cs curving ;11ctli r-,lly . Tho l -~t or-tl edge 

of the third qu~rtoJ:' of t h e p rocess i s conncctGd to the vent ro-

of t i ssue . The po[:tcrior portion of the cp.J_-'"~C-Y,'"'.t o proc , ·:is 

proj ects beyond th8 qu'·,clr·',tc c..nd i s ~:,Lnost enclosed by the pro

tra ctor :9tcrye oidcms muscle r-.tt--i.ch:d to it/ 1Ni th thG bul k of •t he 

muscl e l y in,n; ventr:·.l to it ( Fis . 2J). A wide li{; 0-..nc.mt :-1,l s o 

::-~tt -:~ches t ho foo tpl:'t~ of t ·•-c st~,pos to th-.: dors!.'.l ccl(_,;e of the 

p osterior p :--,rt of this 11ortion o f the qu8,dr~.t c :proc e s s. /I The 

l ine of fusion bct•~.18 c,m p ~J_'."',tinc --,nd ptcr yc=:;o i d i i:.t inc1ic '."'.ted by 

~-- f~VI s,n-1.ll irr0gu.1 -,.r stri of: of connective ti s fmc in the doro:',l 

",rch o~: the bony ring ( Fir~;. 7 r i ::;ht s ide ). An extension of ~ 

line through th(::s c rcmn:-,.nts results in , .n oblique line cndins 

, ·,t the: )_)o s t c::·ior cornor of tho infr ~.orb i t ~,l fcnestr:-:j mJ.kinc; 

of the ptc r y goid. Thi s would s 0om t o bo correct s ince in most 
.P<Srn,~ 

lizn rds the ptory8oi<3. froP.lB ·1; h c riol~ or the illf',j or connection , ;i th 

the posterior t i p of the c c t op t crygoid. Fro~ thesu f ~cts ~ 

t0ntnti ve r e const ruc t ion of the lino of f usion is indic~ted b ~r 

n clott ed line in J?i.7.:uro 7 on the l s f t. The line o f fu s ion on 

the rr,l·."'.t :·.l fL"'.n~c i s l e ss .;::~.sy to detc l'mi nc, unl 0ss '.', notch 

line \!i th the clors~',l line of fusion 9 i s :-,.n indic:".tion of it s 

po s ition ( Fig . 7) . 

The cctont -, rvp·oid borders t h e: infr;-,,-orhit ,.,_1 fcncctr"'. to th0 _c " . .J_ c', 

:,.10.l~~t inc- :~tcrygoia. ( but sec Fi [;UYC 7 ~-,nd t h e , r c1vious s..::ction). 

Th-3 bone i n e:1F',p8d like Et t \!o- bl ndcd propeller v!i th .... _ horizon

t::--.1 ---,nterior b l ..... ,de and a vc:rtic' '.l poste rio r bl2de ( Figs . 2 & 3) . 

Th e ~ntarior edzc of ·the h oriz ont ~l bl ;de ~djoins the posta r ior 

~Che mcdi:-·,n edge of 
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this bl ·'.de i s conn~cteu. to tho 1 -:-•.tcrc-.1 e dge o f the ,~nterol::,terf',l 

p 
proc ess of the p.'."'.l".tinc- .pterygoid. The dorsr-,1 sur,:tnce of the 

'"'..nt erior bl".de h".s c-, sm~.11 long i tudin~.l ridge in the midc!.lu to 

\Vh ich the r'.nteroventrr,J_ edge of the ;)r cfront C'..l i s conne c ted. 

)I Th e mcdi.~·.n vr .11 of the :; os·t;orior bl'."'.c.e forms t he l ::·.ter :.l border 

of t h e infw,- orbi t~.1 fcnostr::'. . The post erior tip of t h is bl~ d e 

ovorl :--,ps the octopt ory;?;oid l)roccss of the p::1 .tine- pt erygoid. von

trc-,lly . 

The infrr:.- orb i t~.1 fcncstrC'. i s funnel- sh:·,ped ventr.~.11y ( Fig . 

2) o.nd hous es thu J~!·,ter~:.l portion of tho sphenopt ,Jrygoid:-:l 

mucouc gl ~,nds . The deo-pcned f onestr :. is continuod b:•,ck :1s '.'', 

ventr".l trou,<:)i in the :-1~~1 '.'"'.tinc - ptcrygo i d, formed b e t w.)un the v en 

trt1.l ridge ~.ncl the rine, :'.nd contc-.ins tho po E:terior 1;:iortion of 

thes u mucouc i l :-~nds . 

'Ihe ::?rcfront ·, l is unusuc--,1 in th:·.t it i s ':. flr.t bone on the 

1 ...._ t c r·.1 s i de of tho skull, tho orbit b e ing virtu~lly ",bs cmt 

:.s ~ result of the gr~~t l y da~on e r ':.t ud eye (Figs . 1,3 & 11). 

Seen from thl., s ide, the bone i s roughly s,Ju ·~.re with t h e four cor

ners f .,_c inc; ,..,ntcriorly, postu:riorly, v ontr:--.1.ly -~,n d dorsr·.lly ( Fi2 . 3) ~ 

'fhe rmtcrior corne r i s olonr~--~t 0d t o form :-', s l ~nder ".nte:rior 

process th:--.t lies m0di -~l ly on ~'.nd ventr·.l to t lre suture be-

tho front",l . The ::,roc cs s covers t-hc posterior 1.r.l f of thi s 

r:iuture racdi ~.J.ly ( f i t; . 8 ). Posteri or to the ri.nt orior process 

the two thirds of tho visibl e ~nt c rodors ~ l od~o, se0n from the 

outsicio , i s connected to th0 dor::r~l portion of th0 post erior 

odge of the m'"'..xill~ . In t h i s :_'.re", therefore , three bono s , the 

prcfront-:,,1 , the front -•,l :mu. the rr.xill-··, meet in e dee to edge 

sutures, except for ~ poste rior ov crl~pping p roc e s o of the m~xil-
1 
lf~ '."'.nd cm :~.nt e:: rior underly ing :)roe.es::; o f t ho prof:ront ~,1 . More 

:post e rio1·ly tho :--.pex of the prcfront ...... l ov (~ r1 -·.1;s tho frontc-.1 
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:-.nd this ovo:-cl ::-.:p continue;s down to the posterior corner of the 

prefront::--.1 . 

'Che ::mturovontr--:1 cd~c be.,.r:3 ·.·, notch, ':'.ntoriorly closed by 

the posterior 0dgc of tho m:'.xilJ..n_ to form ··. 1-1.crim~.1 for~mon. 

Below the notch thu prcfront .'.'1.l i D sutured c .. g:-,,in to the mc-.. xille>. 

c1.n.d beh ind this for 1. short d i st~'.ncc to tho dor::1:-.l ridge on 

the :1.nterior bl~·.dc of the e:ctop turygoid . The '.".ntcrior h :-.. lf of 

tho posturoven tr~l edBe of the p r cfront ..,_l is not connected to 

tho e c ·i:i optery,'.soif_ ".fJ the mr,xi1l.'.''.ry r n.mu s V lies between the two 

bones . The posterior h :--.l f of this edge is connoc toc. to the dor-
o 

s~l c d~o of thu J.~·.to r ·'..l oblique f l ·,n8e of the :rit ~.1,tin8- ptcrygoid. 

Behind the prefront~l t h i s fl~nge is connected to the l ~t~ro

vuntr~l odee of th~ front~l ( ~i5. 8) . 

the ,;i r ,-:: f ron t ·:J_ ..,_cl joins tho :,ntcrior mC'.xill-.,ry procos :::1 o f the 

L~tcr..,_lly the bonG i s 

«covered by t he Hc-.rderi,:-•.n gJ. ,..,_nu , th0 l "'.ttcr enfoldi ng the :rud.i-

~h o front ~l ( Fig. 1) i s thick medi ~n p ~ired bonu covering 

the olf...,,ctory bulb •. 

d00p sutur-~,1 s-u.T:t:','"',CG for int i m':tc connection i ·1j_th it s :folloF 

( F i gs . 10 l}. 11). Anteriorly it h&s t~o l ~r c0 process ~s, one 

These clasp the posterior p ointed 

p rocess of the n ~s~l . The tip of tho latt ur process ovorl~ps 

the front --:..1. Ant<J:riorly tho la.t er-:.1 e<l(;C o:f t h0 front .... ,l i s 

sutured to the upper ed~o of tho m~xi ll8 . Kodi~lly to t his 

suture t ho l '"' .. t :c::r·•.J. :3de;c of the front ··.l is '."'. lso co:ri..n8cted to 

tho ·~nterior proceJ,s of t h e prcfron·~-~-1 . Buhind t he m~xillc 

the:: f ront ·.~1 i s slieh t l y ovcrl " ·:1ped by the prcfront ·,l. 

terior por-~ion of the front ...,.l i s fl '"'.t ~.nd more o r less horizon-

t'."-1 ( Fie; . 10). 

Behind t he profro:nt .... ,l tho f ront '~l bo...,.r s c.. 1 ·,.t0roventr".l 
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fl~~ntse v1h ich h e l p s to form n. s i de •;_;:--.11 for t h e bro.in ( Fig . 3) . 

Th e :.nterior eclr.;c of t h i s 1 ··.ter,....l :fl ·mgo is ovorl".ppcd b y t he 

obl i quely do-.-·ms loping b~'.ck a d gc of tho p r efront~.1. The ex t r eme 

v cntr'".l tip o f t he fl ~.n:?;C is s utu r e d to the do r s ''.l edge of t he 

Fr om t he lovrc r 

end of the l r•.terovc.mtr ..... l fl :1.nCT0 ,..._ long , slender 1Jroc c s s , t h e 

subolf-,,_ctory ;Jro cc.rns, proj e cts i m '.' ..... r ds to lie i rrmwd i r'. tcly b ian o.':?.th 

t ho olf~ctory bulb ( Fi g . 11). Thi s p roc ess do es n ot r e ~ch t h e 

midJ.inu ~1,nd. is not :.ttc-,chocl to tho b ony rint:; of t h e )_)i'.l:-'..tine -

p t eryc;oid . The bc-.se of this proc css i s e;roovod for t h e r '7.lil.u s 

c t lw oid':'.lis of t h e p r ofundus n erv e . 

Dorsc lly t he p o 3t0rior portion of tho f ront ~l i s t h icken ed 

~:.nd forms .,. roundGd tr::.n s v 0r s L! ode;c v.ri t h :-· 1:-•.t c r nl knob ( J:t'ig . 3 ). 

This e dg e i s j oined to the )) '"'.riet::-.1 "by me'."',n s o f :"'.n ,~r t icul:-:.tory 

h ing0 s u t ure (th o mesok inut ic j o i nt ). Th e posterior edge of 

mo::-.ns of '.'. t h ick ri ...-·.d of connc c t i v-.: tiBsuc to ".n ovcrl".p ping ::-..nt c

Th i s p ortion 

i s :->.nt oriorly round::~d -~n a. HouJ.d func t j_on ,_s c>. stop t o :,r evcnt 

~ s i dc,rys ~i s loc~t i on of the rn~ ~okin at i c j oint. Th e wh olo 

fronto - p .:--,rie t o..l anticule.tory suture i s strcmgthcn c c!. t o be :>.bu.e 

t o r esi s t -:-. 1 -·.r .zc ,..,.mount of s tre s s ( F i ,'.s:c: . 1, 3 &8) . 

( li' i g . 1) . The nntor ior t v o thirJs , t h ~t l i e in front of t he 

ot ic c n.psul cs i s ~rchcc1 ,n.nd fo rms cxt ensi v e s i d e 01.,.lls for t ho 

cr~n i ~l c ~vity (Fig . J). In the r e c ion o f t he oti c c ~psulus it 

i s~ roofin g bon e only , ~ith t h r ~e po s t ur io r l y d ire c ted pron~s 

(Fig . 1) . 

Ant a r iorly t he, b on8 i c: c ons i <lcr::~bly t h ick~mcd ':'.nd h :-i.s ,.., 
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sh~·.llor: 1 .... ,tc~~odors ...... l d o1n 'Gss ion on G ..... ,ch s i d e of the f·"'.c e of the 

;-·.nt e rior eo.::;o . Int o tb.i s dopr ossion t he rounded knob of the 
I< " 

front ..... l f it s , formin,_':'.: ._ - :Y·.11 ··~n c. socket joint. The l ,..,_tc:;:r.l 

front",ls . 'i1hc s tructure of t he frontop '."'.ric t ...,,l suture indico..t os 

tl1:c.t -1:;h G mcsok i netic j oint i s ·.,,ell dGv e lopcd ( sec kin2si s ) . 

The pos t erior c d 0 c s o f' t he f_; j_de v-r-.11s ;>,r e connected to c.ntc
t.t"lcl 

rior port ion cons i r.Jt s m::~i nly of the th!'e e blunt }')roncs , the 
/I 

L~·c e:c:.,l t ,_·10 "\r e r oron ::',nt s of t h e 9;-,,rict~.1 p r ocos::rns t h ::'..t no loabcr 

in the otic cc.psul cs ':1,nd c-.r o connect ed. to t hem v,i th thick con-

n 8ctive tissu e . 'J.'hc medi ,~n prong i ::, much longer "'.n d. i ts 1 ~1-t crci..l 

edr;cs ·7,re connec t ed t o dors:'.l mcdi::.n l oclgos on the otic cnp

oul e::1 r•.n d j_ts t i :;? ovcrl r-.:ps t he .-:-.rch f ormed by tho s u p r :1-occi;_Jit:-.l 

rrh e t h i ck p ,'7,dS of conn-::cti v c t i s Eme mi ght C'..lJ.ol:v s ome 

sli;;ht rrwt"-kinot i c movemen t . The p rocoscus ~scendens tec ti 

synotici i s ~bsent. 

TEE __ LO __ ,~~:n _J A';h [n_. ___ nov~e-_BEjn_c.,,c. h ~·.s :-:'.. short loi·;:e r jr,H, ::'. 

condi Jc ion· co :cr ol ·~, tc~c1 1-_ri th the ·:--,n t e:rior i n c lin ::·.tion of t h e qu ...... d.r..,__to 

c ondyle --~n d t he sub-~ e r .mi n :-- J. mouth ( Fic;s . 4 r . r.:o ) \..<.. 0 '.rhe sturdy 

lo· ,nr j :".1?'.' h2.s o.. rnr,ss i vc coron o i cl. :.; ro c ess h r.lf of ·.0:hich 

if., con tribut ed. by the dent··~r y the oth.1er }rlf b c in0 fo r med by t he 

sep~r ~to coronoid. All the other cler .m~,l bones of t he lov'!e r j ,w, 

-·.r e f u oecl to the r'.rt i cul'.".r f o rming ··. com)lex po s t e rior element. 

Ant :ffi o rly the t .v.·o h~.lvc s of t he lowe r j ~'.w ~.r e joine d by me:'.n s 

of --. v e ry s t r one; compound symJ?hysis ( J.1'igs . 9 & 6 ). 

I-.'iockeli:-'.n c ...._rti1".(!C.:f.: ;~re fusud ~.ntGriorly in the sym1Jhysis . 

The :m terior 11··.lf of thi s fusr~d ··)ort ion i s ossified , fonning '.'. 

men t om;~,n di bui.:-,.r. ~~he :._Jo s t crio r 11.·.l f o f t h e f u s ed portj_on re-

m::,i ns o,s ::-i. c ···,rtil :--,;~i nou s t h icken in8; b etv.,e en the t ,;ro h:-,lves of the 

From the s ymphysi s the NcckeJ.i.'.:'l.n c :.'.rtil:,e;e 
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p8.sses directly into the r!IeckelL·,n c '."'.n r.1,l in the dent~,ry , th0 t 

lies medi~lly to the inferi or ~lveol~r c~n,.,_l . These two CC U "'.,1 S 

mere·e in the vicinity of :--. 1 -~.rr{e modi:-,n s lit in the dent -'"'.ry- i nto 

which· fits the spleni-,..,,1 proces s of the compounc3. bone . The 

Me ckeli~n c~rtil~ge lies l ~turoventY'.lly in this p~rt of the 

1fackeJ.ir',n c ·'..nci,l up to where it ossifies posteriorly ':.S the o.r t i

cuL1r. 

The '.l,r t icu l c.r is c, stubby bone with sm:::i,11 mnrrow C':',vi ties . 

Its l ."'.r r:e , fl:-:~ t, slightly cone :--.ve ;,,rticul n r su:rf:~c e differs f rom 

most other liznrds'in thnt it f ~c es posteriorly r~ther th~~n 

do rs".lly c-. chr,nc;e correl·•.ted ,.,ith the clr,n[;e in slope of the 

into two f ' ·,cets by sli~1t ridge ~nd is cover ed with ':.rticul .:tory 

The c "·,rtil'"'.gc cxtencts onto the J. '.t ur-·.l sur :fi'.o.c.e of 

the f',rticul . .,r corrcspondin 0 to tho ,.,_nterio r project i on of the 

qu"·.dr~t (;) condyle. A wull-develo pcd synovi':.l joint is pr8sent. 

From belo·1v the lo•.;e r j .~,.\:r :--.rt i cul .··.t i on the rod- sh:1.ped retro-

The p roc ess -t;hm•; 

lies wholl y below the l Gvel of the lo0er ~~r3in o f th0 j,.,_w. 

The posterior tip of the process r rnn~ins c ~rtil~~inous ( Fig. 19 ) 

rmd in the bony lJ:-',rt no bound ':.ry l"J2t,,.;cen the ::-,rticu1:i. r :.,_nc1 IJre-• 

-:-,rt icul".r could be di s cerned . The onl? ind.ic~.tion of '~ 1.Joun--

d ':.r y i s the for~men 2nd the e roovc bohind it for the chord8 

tymp'."',ni ( Fig . G) • 

In front of the ··.rticu1 ·,.r f::'.cGt lier., ....... s ;n::,11 med.iodors ~-,1 

, dductor fosr.;a7 t hrough \Thich t lle int 8rr1-:-.l ?TI."'.nd.ibul .",:r '"',rtcry :ncl 

the m~'.nclibul·~.r 1~",mus (VJ ) ,:m"t8r the l1!e ck eli~.n c :-..n ':.l (P i r;s . 1 & 6) · 

'.rho fo sc_~. j_ o little ,norc tll;-.n n r·.thor 1 --.rge f ort',men 011d no 

"',dd.uctor mu~.:!cl e fi bro:-.l ins ,) r t in it. Directly l ~t0r~lly to 

the r..dductor fo ss ·'. the :'.uricot 0,npo :: 1 br",nch of th8 m~,ndibul[",r 
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n e rve le:1ves the r•.'Ieclrnl:i:ic.n C,"".nC',l through "'. moder:-,tely s ized 

]l.. 

the l c~torc.l surcmgul "'.r :pof ion of the compound bone 

A s e cond l ".tcr".l f or~men lies betueen tbe posterio r 

proco::.:;scs of the coronoid i nd the dcnt·~.ry . The posteri or sec-

t i on of tho Meckeli"',n c r-.n::-,1 lies \'./holly v.ri thin the comp OlU.Ild 

bone ~nd it i s not bor der ed by the coronoid . AnteriorJy the 

compound bone h ".s n. pointe d spleni'"'-1 ~Jrocoss th--.t is cl"'.mped in 

by th:.; dcnt:--,ry medi ::-.lly to the Me ckclicm c ~.n ...... l ( Fig. 6) . An

teri orly to th(·J p rocess , the c hord:-,. tympc-.ni ( VII ) .--:no. the lingu".l 

br:',nch of tl10 inferior .-.,1 v ool --.r r"..mus ( V 3) p '."'.sses from the 

Mcekcli ··.n c :-.n"'.l through the dent".ry fork . Ant e riorly to this 

tho '."'.l veol -:-.r ec.nc,l i s sep,.,,r c.ted off from the Meckeli c..n c-:-.nr-,1 . 

In the clcnt "".ry the r e ".r e :--,pproxim ...... t e ly fi vc l~.t er".l f or~inr-, 

for the inferior l '"'.bir,J. r :-·.i:ti of the inferior c..lvoolc,.r r:-,mus of 

VJ ( Ji' i g . 4) . 

'i'he coronoid forms only the r>0st o:-cio r h::1.lf of the coronoid 

p rocess ·,.nd it is .7. fl ..,_t tri~~ngu.J. r:-.r bone with its horizon·~r,l b .--·,se 

sutured to the fus ed com.~Jound bone . Its '"'.nterior v~rtic'"'.l 

edr~e is ovcrl:--.:., _, cd 1 --.ter :lly by the l ~~re0 do rs;-,,1 cor onoid pro-

cofJ :::: of the dcmt ·•, ry . The "..pex of tho coronoid iG somouhr•.t highe r 

thr.n tho wide ry rocess of tho d cmtf'.ry ( Figs. 4 J: 60. ). Apr.rt 

from the very 1 ~,r :,:o coronoid process t he dcmt".ry r.lso h ~-f:; " . long, 

pointed Jlo o t c rior p rocess ovcrl":tJIJinr; the com·;,ound bon0 

1 ::-.ter·'.lly . The , nt c r i or t i :1 of the clent -:-.ry curves in· ··•.rd ~.nd 

s lit;;htly u p b ofore b e ing conne cted to i·ts f:..lloq in the j~w 

symphysiG . 

Tffi~ NASAL 

The dcnt .... ry b0:-:rs nine pleu.roa.ont teeth . 

I3AC: [ unle ss st·~t e d other-•1isc, t h e nomencl~-ture of 

Pr,rsons ( 1959 ) is f ollov,e d . It is difficult to d istilliguish tho 
5o.C 

divisions of the s impli:f:i. cd. n ··.s :-- 1 s :--.C' , th e ~ being s t r r,i ghtcncc. 

out wi th the divisions follo~ inG e ~ch other in ~ more or l e s8 

str".i ght line ( Fits . 1 2 ) . Tho ".n t c rior s ection of the cho,,.,_n .. ·. ? 
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\'.ri t h the exc e:)t i on of t h e vomcr on.~~s ·.l o)oni n g , i s obli·c Gr :·.te c.1. by 

(Fies. 2, J ,10 ~ 13). 
(' 

On l y th0 ~00~;~;;, rior TJo :i:;1' i on of t h o i nner 
- - I 

choe:nc. ( Bol l :~,i :rs , 1950) r m!.l · i ns , rrhc r0 t h e n ;:-.rr,l c ··,vi ty opens 

do r s [·,11yf,o th.) p~· J. ·: -c'·,l f l '."·.n gc. i n t o ·i;h c n '~SOJ~h ·.r ynr~c-~~1 duct ( l<1 i g . 1 2 ) • 

~rh 0 n ~'.fl~',l c •": ··;rity c ·.n be 6. i v ided i n to t •'O m:'.i n ~) or t ion s , t h o 

Fuch s , l 'JO,J ) ( Fi :3 . l ?.). 

2.n-tori o r l e:.~ ::i..nct ~·- pos-:;cri or-l y direct ed m.ed i ~,n leg . 

leg op en r~ to the oxtor i or t h rou51l th (:) 1 ··-.t c.:r·',l ly f--1.c i ne; nostril :~nd 

i s l i n c::d with }:,) r -·.tini s ocl s t r ... :t i f i ed s qu£"'..mou s epi t llelium t h ,..·.t i s 

c on t inuou o wi t h ;:me'. o i mi l ·.r i n n,p-:_Jc -·.r :'.ncG t o t h8 epide rm::.l epi the-

1.i Uin. Ant eri orly t t e nost r i l g i ves dira c t p~ssa~e to the ou t -

sid e , l)ut t h e 1:iostcr i o:r _:_;_·J_f of tt.C; c~o::.:·t' ·, 1 rim b e .'.rs c.. v entr :·1.J.l;1,r 

dors·'.l ·.JC,f :e of t h~~ sin tcrior 8Ul)ol a. direc t l y ::-~ntori o r t o t l10 

fiU:pc rior ".l c.r p r oces '.:. : ,rid. lies rnodi -~11.y to t .hc v ent r ~-1 r i m suri-

p 0 rt;od. oy t he i n f eri or ,~J_ ··r prO C8S D0 Behi nd the posteri o r rim 

( See 

'!:hi s , ·G.1 1 is fo J.dc d. , thr 8 e persi st en t lon gitu -

din:nl c;r oovc s b e i n<:; r c coc:r1iG:-'.1Jl0 . 
I 

At t he ?O Sterior b o r der o f t h 0 

v e s t il1ulv.m t hef::-,0 .::;roov c s f orm C.'. SE.o.11 r oc 0s~: moc.1ir-.l:.y :·.nd dorso-

mention ed o.bov e :··na. :?or t he --,n tcrior l1~·.lf of -~he l :1.t e r ·'.l ·p2..l l t hC'..t 

i s lin ed ?!i t h lrn ~:· ... -t; i n i uc;d epi t helium t h e r e £1t of the lon e i t udi m '.l 
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l eg of the ve1)tE,ul!.uri is lined ,,.,ith nori
1
1.{er :--:t inif:i0d st r c.t i fiod 

squ~mous epithelium. Posteriorly the tubul ::-,r ver;tibulum n o..r -

rov,rs sli e:htly before opcninr; i nto tho nc,::,·',l c -·.vity p ro per . At 

this point the duct of th0 J. ·_'.t:::r··,l n-:>..s::1 e;J.,.::nd opcmo 1 -·.terodors::.l

ly into t he n~s- 1 sno. 

The n''.,f3 ·.J. c -~vi ty proper is lined. m·.:.i n l y· with ol fc.cto ry 

epithelium ( hcnc c tho n-·.mc olf-.ctory ch ·,rnbor of Bell:~irs , 19 50 ) . 

" There i s c .. veatr ol ··~t~rr::l ntri~ of c i li-.t ca. r espijat ory cpithol ium 

indic.:t i n ,:: the l in.o of closu r G of the c;1o~nr. c,s known i n other 

lizo,r ds, whe::.~e; the inner ch o:--.n-:-.. is borde r ed by respir atory cpi

t h eliu.rn. ( Bellc .. i rs , 1950 ) ( Figs . 1 3~:.. & b ) . The n::s,,l S "',C $r~idu c-,l-

ly v1i cl.ens poste:r.i:-.r1. to oht -:in it s nr ,:x:imum widt h in c,pproxim~.tel~r 

the middle of t h e n ~·-s.~.1 C'~vity ::'.)roper .. 

I n the dib -Eid n~s~l c~vity proper it is possible to dis

tint~uish only o..n ",;1+,erior c :-'.v'.'.l zone -:-..nd fl. conchnl zone , :-·,s the 

posterior portion of t h e n '"',f:',"•,l s· ·c i s fJ.·,,ttenod out -:'.nd no ::.ntor-

bl·t~.1 c~vi·t.y ,r_,, I RlJ.. C11l i' s ~rnD~n·t ( F~~ • . - • ~ .i•' v.:, vS . J. (;, o 12). The only indi c ~tion 

of the po s teri or border of the n ns ~l r oof □upported by t h o 7os

terio r edge of tl1,~ cart il:',ginous pl,.,num ~-n torbi t '"' le . ( See Co.r-

t i l~f inous N~scl Cnpsule . ) 

The ·:n'licri o r c ·w ·.l z on e il:a.kes up t h e ··,;:ttcrior 11,:.lf of the 

n.::. s :',l c··,vity p ro per. Directly b cihi~H7- the: vestibulum it i r3 c.v~l 

in cro ss- sect i on , t h e 1 :-,,·l; J'i.'' ·,l side of its lonccst -·.xif3 til tc('. 

Bee ~.use of t h o C.or::;o1:·:cor~l i ndent",t i on of the t rou8h 

Gc:.gc lying on o.. lorier l ,~v e l tJi-:-,11 t h u mucl i ~,n ec;_ge . 

In tl'1e conc h/ '.1 z one t J:~cJ indcnt~,tion incre:•.ses in depth. ~ r t he 

n ~'-S'.'.l s~;c b.er e is hor 8eslloc- sh::,ped , .. rith the open end L :.ter r:,l l y 

directed (Fig . 1 3) . Tho conct .·•,l zone c"'.n thus bo subdivided 

into thr ee p",r ts . The por t i on of t h e c~vity dor sal to tho conchn 
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['.J}d the conchC'.l f l ,·:ngo is t h e S'"'..kt e r ( Fig . l Jf'.) . Thi s i s con-

tinuous r 1i t h t h e uwd i c,l r~t •'.:'..mmt cil , 1:hile the v ent :r::',l third. cor

responds to Fuchs ' h ori ~on t· ... ,l p ortion ( "horizonto..lc Sch cnl{el11 ) 

of t h o cho ~nang~n c . Th e oblique ;Jortion ( 11c.bsteic:,:;ncter Sch en-

is c ompletel y close d up . ·:rh{~ 1.
0=,J:.ole of the chornch<'.l zon e i s l inec. 

·i th ol fo.ctory e :Ji t h elium cxca·,)t :for t ~'J.e J_ ··,tor~~1 strip of respi

r r.to r y GiJ i theliu.m ~.f; d.os cri bed e·Tli e r . 

Post c ri':'.. c1 thu s u r f · .co 1 :i.no C. ,._,i t h ros1Jir .t or.f cpi t h elium i n -

lium decr c ri.s e s ( F i t:; . 1 2 ) . The l ~st r0m~ining s t ri~ of ol f ~ctory 
' CL 

e:;:iith eliv_m encl:~ dorsomodi•·.lJ..7 ( ~.t point A i n F-w.@J.re 1 2fi) :-.ncl co i n -

cic:.cs ,,vi t h t l:.c c1.o!'s .l ri..dc;e i n t h e roof of t he nr.sL ... ,1 S:':.C :-~nd ::-,p-

ring ( f.brn : prim--,r y p 0.l 2.-t c , Fig . 

o f t h e fcnes t r ·-.. exoch o ·'..n ' ... ,li s . 

G\., 

1~) i . e . with the poste rior bo r d e r 

Th is po s terior l imi t of the ol-

f·,cto r y epith elium i n dic:--.t c s t he :po s te:-cio r encl o f the n ... ,o ':.1 cc.vi t y 
~ 

proper w:1ere i t g o es ov e r i n-;,o t h e n--, sop}w,r ynge'1,l duct ( f i ~ . 1 2} 
borclll.1' pll-+1.uQ.e.VI th e 
the two structures ~J e i n c; otllerv:i s e i nd.ist i 11Q.1isl'.1.~.h1e . There is 

11\l\ 
no cmtorh i t c1,l c --,vi ty , t he n:--,s ':1 c ...,_vi t:r ) ro .,_ier r,£>,ss i ng directl y 

over ~nto t h e n ·: r;; o:p:::. ·,r yn:<;;8".l c".uct l y ing i ri11nt:Jd.i ...._t 0 l ~r ;)chind. it . 
I 

A defi nit e )OSit ion fo r t he c.lw ·:n::'.. i r1 di ff icult t o p i npo i nt, bn t 

botw8un. r es:9ir ; tory O.)ithol i um :.nd ol fc.ctor y cpi thelium. 

An-i,eriorly th e n '-., s ophn.ryn goc..l duc t p! of cc.ch std e l ius v-ri t ~1-

A Gllort 

0.is·c·--,nc e b 8.11i n d t h e l1on y r ing t he vcmt r onw cli ..,_n -·,opGct s of thes e 

duct G fuse to form :·,.n i n tri c '.'. t e fL: t nw t~. i ',n n."',FJoph ~'-rynge 9..l duct 

v.1i t h ::~ v 0ntr.?.lly p ro ject i n g Mo(ti ~,n riC.. .~;-.: on its clors2.l r oof 
c,re 

(Fig . 1 2 b ). The t,.'!O 1 ~,t -:.:r.'~l portions of t h is f l r:,t duct -3:"S" 
Cl l'9l7 

s cp",r-'.tcc1. by. t h e muli",n ridge ,;,nc1. q.§ onl y conflu ent with e ,·-.,ch 
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other by me.'"'.ns of '"'. Bli t ventr ·•.l ly to the ridc;c . The ridge 

houses ~~ deep me d i c>.n c.;roove th·~ t is Y- sh'.'.pcd i n c ross- section, 

t he vcrticnl l eg o f t h e Y o~J,:;n inG vent r ---J.ly i nto the n ~.soph ~.rvn-

e::c r•,l duct _.e;n,d t b.e r idge i s thus c'.i vi\:ed into two fo l ds . Ante,-

riorly 2. c ontinu···. tion of tl:c ::-r oove forms ._.,, sm::-,.11 r c c eos octwecn 

the Y- sh,ped l umen . r.rb.i ::; r cccns i r:3 l i ned. with muc ous cp i t melium 

'.:nd i s -,_:iou::.:libl y --. remn':nt of t lle medif'.n gl·.::ndul ...._ e r.;phen optery-
I'\, 

Goider--.e ( F~.hrei 10l z, 19 37 ) . Posteri e'.d , behind the second:,ry· 

ch o::nc, the r;r oov(;) r.ric-'cons ···.n& t1~e folds l ".t c.:r-~.1 to it f l ·'.tt en out 

:ene sccond'."·.ry ch o,,nn i s n 

t r ~',nsv e r se slit t h ··.t l i es b0ty_,een t lu; bc.r:e s of the b'.',sipt ery-

goid p r ,J CGf1S0S . 

The &r e ':ter pa rt of t he vcntr,..,,l floo r of the medic.n nr,,soj 

pha.r yne:;o·:::.l duct is se-p':r ~,tcd fror:i t rw tn1ccr'.l c ~.vi ty only by s oft 
. (1-:,~ , ,2t,,). . 

t i ssues/\ Thus D, nov::.e- gi.nne::-.e hc.s o. soft sccond:--.ry :_.)f.'.l ~·.te i n 

c.n i nt or est ine; :-·.n::--.losuc with t he crococ1ilic'.n ::-,ncl m~mmnli:,,n sec on-

TH~ ORGAN OF JACOBSON r 

The sm:--,11 11oorly dey elo:pcd.. or.rr".n of J'."'.cobson is s i t u .".ted 

VGntrome0.L'.1ly to t he r.1i c.""..~~le t h i rd o f the .·',nterior C".'.V",l zone 

t nd i t is separu t ed from i t by the septom~xillc. The OI'(l:C.n is 

one ::-'.nd [', 11··,l :f t i 1ncu --·.s long ,~s i t is \vide . It s ciuct is t e r -
~ 

mi nc,l , o11en ing ~·,nt c riorly into the buccc-,1 CC'.vi ty ( Fi 6 . 12~ A 

di stinct dome of thick ol f-:-.c t o r y epith eJ.i1,1Ill fonns the dorso1 -·,;:; er::1.l 

roof of the sm::;ll, f l ;~t l urncn ( Fie;. 1 4 ) . 

As t here i s no conch:". for t lli-e or g::-m of Jc.c obson , ther~ i s 

",lso no mushroom body . The ventror,iedi ".n floo r of the or e;a n is 

lined 'Ni th cili:-.t cd epithelium r•.nd curv:;s slightly ".round. t he 

p ·,_rc-.so:?t::~l c r~rtil".ge ".nd the portion of t h e vomer i mmedi ·~-tely ven-
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tr~l to the c~rtil~ce ( Fig . 1 4) . 

The vor.ucron --,s r.l n erve le~.VC; S thu orc ·:n o f J c,cob son posteriorly 

f.'.nd :p i ere-cs the br--,ck rc,11 f o rmed ·by the vomer ( s ,:; e :0u r:nf'.l Banos) . 

<lorf:,:~J_ f or'Jn0n r~:1d :;;1r .ss0s d.ors~:d) J. --,t or i'.l t o t he n::'.. s ::·.l s eptum, 

join t h e olfcctory nerve dors~l l y . 

to 

'.C h e 11 cb.o -:.ncn rinn e 11 
( Fu ch r-:; 1 90 8 ) fou nd i n some squ~i1:.t es is 

coi.C1 __ ,le·l; ol y cu t off f r 0'.:1 t l· .c buc c ::.-:.1 c '.".vi t y .:.nd. f orms the rmteri or 

~'..S1,)ect of the 1 -...u:ncm c1iructly })O Gt 1.c:r-io r to t :10 ter.mino..l duct of 

Fu chs I seoond·...,ry :p:-·J:'. t c is 

It i s reduced to t h i n c~r t i -

l ;---,gc s t r ips .n d t hus ...,,:9::; c TS V :J r y fl i ms y j_n co1n:_:i--.r i s on to the 
15', 

nGnu~:ip- Ziegl e r 11 ~·,::.o u.cl o f L':.C.~_r_;;_~:. .:.:.t::J.}J P. ( Gr,·U:Pl) , 1900) ( F i {!.s .ft 1 6 

& 17). 

the f enestr o. cmperior n-.si. n,nd t h e f enestr~ olf·--,ctori-'.:'; ~.re t~r e:::::t -

l y OXj?f',ndeu .• 

fenestra olf~ctoric (Fi ~ . 15) . 

bei n g r cpl.'o.cca. by t .h,) v :.; :rt i c a l _·1odi nn ,10 tc of the :;_:i remaxilJ.a 
.se pco-•e,,.te ~ 

t }r.t SQJ?l"~·:;i>a~ tho t vw cu:pole.e . '.rho ·.bscn ce of ,--:, c ··.r t il ··,:·:;i nou r· 

i'!lU(:~ i ,~n wal l ,~llo'-!:8 t1~ 0 r . . nus n cc~i ~:Jis n'',si of t h e profunc.us nerve 
c<t psr;. fo 

to pass i nto t ho n ttr::al e--'-}JSul c t:1..:rov.:~h -, ~..; lit bGt,;;cen the mcc1L·.n 

( ··7 1· t'J' 1 6 ) .i l".> . . • Tho o.orS'.'-l 

the v ..:. s tibu l wn of t h e nas ::'.l sri.c . The 1 ~t 0r ~l e<l~e o f t h is roof-
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ing portion forms '"', pro •:.1in-:mt s up0rior :--.1 :--.. r process :-:nd the v011-

t r c.l :por t i on of th0 e!up0l "'. ext cncls postcric.rly to form c. ,,,el l de-

f i ne cJ. i nf0:~·ior c.1 :;r proc es~; ( Fie; . 17 ) . The i n ferior ~l ~r pro-

cecs li.Js i n ...,_ ho rizontal pl·-.ne r.nd i ·i;s tip r er.,ches the f'.n t c:r·ior 

The superio r ,.,_l ~r 

;>r ocess :._)o i :1t3 do· 111-,,.,_rcl.s " nd its ~nt e ri0r ee:.ge for.:ns the por:tG:;.."i or 
{-e,.. c.f.t-rrt 

bo rc""i.e r o:i: t ho l or·.-:en onc.onnri n°. . P os·ce:tiorly to t:1i s :,::irocess 

t hG :-~uct of the J.•' tJr'"',l nc.r.,:·.1 ::-:1·--.:id O)Cns l r•.ter·-11~, into t h e 
0... 

post erio:r· p".rt of t};c -✓ct,ti bulum. ( Cot l;)'."'.r E: Fi,5s . 1 211-?~ 17 ) 

'.f h c i nfer io r •J.r•.r ~)rocoss fh .. Cins i n l:·ter,.,_l v ivi'' to overl-,) 

17), 

bu~J; i s se1:i-~r-r-.t e c:. r rom it by the i ntcrv~ntion of the anterior po r -

t ion of the n'"',ri ".l muscle t h-·.t i nse rts ~~nteriorly 0~1. both pro

cesses ( Fie;. 23 ) . 

:fibrous connective tissud .~.nc1 orir~i n ;~es ~1osteriorl 1~ on t he :--.nte

rior cd0 8 of the ·1 ~xillf'.., i:xcedi "'..'L:-.:1~: do r s :1 to the posterior tip 

~he posterior cafes of the do rs~l cupol~r ~rches ~re mc

d.i .•-.11y conti nuous ._ ,j_th ti.1.c n· .s-':'.l s e ;Jtum 1:,v mc.;--.ns of two c--.rt i -

L,-:ter2.lly t he posterior e t'.cc of 

( l•' ir" 1 ;:::; ) ..._., o - ✓ • 

ver·'.; i c ·,,l ··.nt0:cior et'.•?; '1 i)oing f ree exc ept for the dorsr,l cupol ~.r 

connection. 

of the n"'.s-:--,1 ceptu.itl i s cont inuous , •i th th.c t ,,,o th.in l c.mi n!',c 

t r ~nsv,:.:rsc..les ,..,n t erior e:.; . g xcept for this , the •·iholc vent r ~l 

ed.ge of the n,",s --.l so~1twn is fr ee to f om. the ,:00.i ,::'.n riin of the 

fenest r o, r~!J.docho mr,lis ( Fie . 16) . The ..... n t erior :}or ·:· i on of tl-ic 
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scptor.nxilL~r y :fl ,.,ng cs ( Fig. 9 ). Bc:hind this connection the 

VE.::nt r ::.tl c c'..Ge of t h e n ~'.s ·~1 S C)tum l :Lu:::i i n ~-- c r oove f o r ,,::.ed bi_r the 

-b·.ro v o;11er s ( Fig. 10). 

Ni cl:-~-·.y :-,lone its 1 ,.mgth the n ::-~s, .... ,l se~--:i t um i s c onsider:->.bl y 

At this point of ~r e~tust 

do:rrql ox:p:msion the dors:-',l c -:,c;e i s con tinuous with the rauch c .. rched. 

·t; r nn"V'' r <"'e + ---c -i-,,,,., n~ c:a1.· (Ti'1· r,-~-, 10 fir l:::;) • ~ ,; »..) V 1J U\,..- lJvU,.;!. , ~,-::., - 4-.:,•·"' 0 Vv / Except fo r ~his the dor-

8'_: l c dGc.~ o:f tbc n · .s :~.l s oyiturn i s free , t he fencst r r., s u perior n :--.. si 

l y i ng r~nt erior to t h ti tectu:m n: .. ci c .. nd t he :f enestr c.. olf--.ctori :'.. 

post e rior to it ( Fig. 1 5 ) . )-le'<'.i nrl t he t ,Jc t um n, .. s i the n'.:'.o:".l ,scp-
-to 

tum decrc ·.ses i n i-tci r:;:b.t in CO :i'Te1 ,,-;; ion ~ t h,') i n.cr,::; .. sc in s i se 

/5 r e l:.u c ed to the rods~1a 1,,,~d dia cnBion of ~- trc-.b,eculo. CO!i1Lmnis ( li'ig. 10) . 

of 

I1/Ied i ':',lly it if; c ontinuous ; -i t h t he vuntr-·.l edge of 

tcrior ~i ves ri so to 

to t ].1 -~ or r:~.n of J'o.c obso:n :•,nd cxtcmctinG ovu r t r,o t 1:, ircls of its 
rh 

l enc\'t . I t endG ) OH·ceriorly i n t y,ro blunt t ipi:-; . 'rhi s cc.rti-

l2ge rcprc:::,;nts t he :: ·.nte:rior p:--.rt of t he p i·_T ,-,septnl C" .. rtil c~ge 

rmd 8. smc..11 r-.ntsr i or t i p of t_: J.e ~l,.,_nu.;n ,:.ntorb i t ,..,_l c coul d. r epr esent 

its p o::, :; eri or vestie e (Fi9,H,) , 

ver s~lis ·ntorio r i s cont i nuous ~ith t h o JOs terol ~t er~lly di-

rected octocho~n n l c ~rtil ,..,_~ e . This s h o r t c ~rtilnge i s dors o-

v ent r ~.lly expc-.. nded ... nd for:ns :-:· .. 1--..ter· .1 •:.,rn1 1 for the o r r;c,n of 
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J a co bson ( Fig. 17). 

v e ry sh--· .. llow l c.ter ::.l f;roove into 1::hi ch the do~mcurvec1 mcdi,--..n 

Ventrc.l i;o t h is 

conn0ct i on the C'.:~rtil'.."',GC proj e cts beyond tho bony p::i.lctt e to form 

~ perpendicul8,r r idge . The c3.ors:· .. l ode;e of this port ion lie::; vcn-

t r ,~.1 to the suture bet,J een the scpton:'.:!.xillf' .. c.nd t he i1lC"..Xi llc. 

(Fig . 9 ). 

mi nc .. t es vent romcc:i.i,••.lJ.y to the p'.l::.tr'..l 3c.p i n the bony p '.."' .. 1 2 .. te 

(Fig . 1 7 ). 

the orgf' .. n of J ' .. c o bson -:-.. ncl. :forms n o f loor for it . 'rhus the ¥1holo 

bein6 t ermin:·:l 
a 

".nd 1:iars,)pt"'.l 
(\ 

c ... ::rt i l ,,{.(,,s t h ·, t the duct of the or.r:on i s roofed by the 1.-'.,ninf' .. . 

vers·'.lis -.nterior is '.', flims~r c ··.rtil'',g i nous roe:. th'.',t li (~S 

t r ~nsve rsely on the p~1 -.t~l fl ~n GC of the m~xill~, behind the 

~"'..nt orol ,, ter: ~l ho rizontc,l :pro c es::; of t he r:.:e~:it omc..xillc-.. ( F i :?; . 9 ). 

L.:--.ter::-.1 \ y ·chis port ion of the l •. , inn tr,...,nsvcr-s::-.lis ·• .. nte rior 

xill::. :-·,nd i s con t inuou~; :ith the ~:nte:rol ---.. te:r--..1 t i11 of the :;12 .. rics 

nns i . 

1.rhc ---...nt~":ri o r 11::1:;·: of the~ p ··.ries n ·,,si is r-.n oblique }Jl ,.tc of 

c ~rtil aee , i ts l a t cr--..1 cdco b oin s til t eQ ventr~lly. I n ndclition 

t h e c.nt crior ed.r,:e of the: _p ?.ri cs l!l.2,si i s do rsomocU_e.lly con tinuous 

anterior cupol::: . Bet\-,e(.m t hese two rods the :"",nte~c-ior edge of' t ho 

pc.rie E; n '.:'.s i i s no t chcc for ·i;;1 e; ent ry o f the du ct of t he 1 :::-,terc,l 

rodors",l trough t h<lt hou.sef: the cl.u c t of the L · .. ter ,.,1 n a sal gl ~nd , 



Stellenbosch University https://scholar.sun.ac.za

27 
tho r:-,mus l .'"',te r ~,lis n r•.s i of t h e profundus nerve ::,nd s ever r-.1 blood 

I Li I 5' 
vessels ( Fi,::s . J.j( 2c t.~) . '.0he ·posterio r third of the trough 

.. net.r:od 
houses tho :',ntu:['ior ;?' '.rt of the l c·,t ;.; r :i,l ~ i2:l C'.nd. The l . ...,,ternl 

r.md modi ~.n iJd:~<rn o f t h e trough i n the postorio:r· h:::-.l f of the }'nries 

n ::-.si i s fused. to f orrn f '. tubuJ ~.r conc]n l cP.vi ty. Lm.no0.ic, t ely 

Qi rcctuJ ~recess (Fie. 17 ). 

confluent i;Ji th t he t rou gh throuc.;h ·che "'.c"!. i t u s conch':',c :.',nd p ost():cior-

l y i t ends blindly . The dors ~l rim o f ths ~di tus conch~e i s 

l eft side ) 9 tho notch reprc f..; cn"i.;ing '.', f or• .~,::r,.cn e:piph!;.ni:',le t h'. ·.t i s 
f-t.nesfra.. 

confl uent \·,i t 11 t ho figc•,, .--.;·_ olf'·,ctoria. . The medicm edg e o f the 

p.~.rics n :-'.r~i is c ont i nuous r,i t h the n·,rroy, -coc tur:1 n '"'.s i i m.modL·.tely 

:::n t erior t o the ...... ditus conc:r,.-,.e . 

The c onch'.:'. n:.:i,sc.lis :protrudes i n to the m·.s~··.l s ".c from 1 ..,·i;-3r::-.l -

l ;y- r-.nd. t h e conch[~l c ::-.vi ty b e i n r; s r:'l'."'.11, i s l .::·.ter f',ll y connected to 

t he der.c:i::,l i::iide w:'.11 o -/ t :H~ rmout by me-·.ns of f'.n extensive 
lo 

h orizonto.l f l '.";n g e ( Fi g . 1-3). The 1 ,~-~: e::c:'.l s ide of this process 

cd[;e of ·ch e conch--:1 f l ~'-n c~e the ir·,:rics n,..,.si i s i n te rruptcc~ by .... 

Bet·.·ccm t h i s fene s trc, ::--.nc.( the 

v ery ext cnsi v e ol:C .ctory f cr:est r .~, t h0 s ic':.c: ,.r".l J i s re::·or cscnted 

by~ slander rod of t he cnrtil~ge only ( Fi~ . 17) . Th i s -~.rises 

from c. sm· ·.11 portion of s i d u ·:'.11 con-ci nuo1..,1_s ,-,i th t h o r',nterior 

1'::i.i ::.i ro d 1,1-.y rcprerJont r.. rerw.7.•::m t 

It is pos-

tariorly continuou s \t i-ch t h e 1 ", ·c; e:.r·-J _ ·,ortion of the plc.num ::-.n

·corb i t c.le. 

The t ectum n :;s i i:::-1 re~)r8G en ted Dolel;r 'oy ::-. t r-:msverrrn c :,.r 
'f'1~$C<. / 

·i;il •,::;inous , rch , mc(li ~~lly con tinuou s ,,ith t h e n:e&~ S8ptum '~~nd 
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con chc,e , t hus sep ' r'."',t i nc; the fcmest r .... , superi or nr~s i ,:.nd the fencs-

t r o, ol f'"',ctori:', ( Fi ['.: . 15 ) . 

Al thoufh the :;_:;] .. ::num c,ntorbi t·',l c chondrifi es o..s en independent 

cloh1cnt i n ,i;i.,_G J.iz'',rd¢ embryo i'l; is i r,:ipoosible to d i st i nguish 

it fro;n the r oo f ', n l': the sic.1e ·.,-.-.,11 i n t h e --.dul t . 

it i :3 cli f:i:'i cul t t o interpre t , bec '."',US 8 of i ts forrn :-,nd posi ': ion o 

From t he cou r se of t h e r :,lim::.i ethm.oid~:.lis illust T,'."',ted in li'igur e 1 5 

~-ntorbi·l;~.,l c '.·,vi ty , -,s such , o f the n :--.:cJ ~l s--,c is :; bsent s i n c e t h e 

r .:~ ther tl'nn c, bo..ck "!",11 ( Fi e . 11) . Aa.j acent to t h e n~·-sri,l scp-

tum this po s teri or cc: r ·~n.,',,,:;e consists of ;--, h oriz ont::-,l t r L."'ll[;,-Ul :~r 

po;.~t i on '"ri t h ,,.n :',n-i; c:cio:rly d.irec t od cJJJOX ( Fig. 1 5 ). 'I'he pos-

teri o r br~se of t h e tri:-~nc;le is slightly do· .. .rncu rved cma. its e dge 

coinchi.o s Hi th the r i <J.(;e i n t h e n c.s~·.l c:Ji theliu.m ~,1 ·,,rldng the 

tr,'.n ;:i i t ion b c-t; ,,,c 8n n ",S".l S'1,c " ,nd n :-.soph·,.ryngc,,,l duct. 

is ~ s h ort Josteriorl y Girectod J r ocess . Below the t ~sc of thi s 

:9rocGf.Vi ::-·, second. -,.n d :much 1 -;rgcr ventr:::.l ;Jrocess i s -,.tt .~.chcd 

p r o c ess ",p;,icY'".rS ::'.s r-~ rou.sh l y c:..~0scen\ shf'..ped plc,t e . This pl :-.te 

l i eo on tho 1;·.t0:;"",l :r-~ce of the obli que moe.i:.:.n fl ~'.nce of the vomer 

d i rectly i n f r ont of i ts suture \ tith the p:-,,1•-., t i n eiptery{so i d . 

Thi s process l i0s "'110lly vcntr·-.l to t h e rod- like n-:~s ·:~l septum 

( T.i'·i 0' 1 1 ) 
i: -- o • .J_ • Fr om i ts ~'Josi tion i t c '.:'n onl~r be r-. JJO~.r t;eTior remn,.;nt 

Th e do~mcurvcd post erio r eds e of t he roofinG ~ri ~n5lo is con

t i nuous 1 :~torc,lly ,,._ri t }1 '.", n ".rrow c8.rtilc,c;o st r ip , tne posterior 

\ 
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eclr.;e ol ~·:hich sup~; orts t l',c continu.:',tion cf the epi theli -,..,,1 ridge 

mcnt ione~ ~bove . Luternlly the c~rtil~cc strip is r~tt~ched to 
0 

c,nother roof inc J l:-rtion th'.'.. t curvos 1 ···,t c :t~~11:r .·:~nc: is continuous 

A post(~1·0J.,·.·1;0:r---J_ c .-.vi t',1 is ;; _: ms fo r mce,_ clors--.lly to tho conche,l 

cr~psuJ.e cc.used by the gre~t r~lduc tion of thG ey e . I t is likely 

th:::. t t he pl-'.'..num nntorbi t c'.le do ::)s not form , r·. r t of the l r:. t er-~l dome i 

but •,~.,i thout embr y olocicc,.l rn··,tcri.'""'.1 it i s i m::;iossi ble to decide t h is 

point . 

As e rcr.mlt o-? t l;.e COE11Jlct c loss of the siJl10nethn10 i d commis

suro th:~r0 j_s ' . l ~r:::;e f ,J:nes ·tr.-:~ ol fo.ctoric, c-.dvehens only , the fene s 

trn olf:-..ctori ', 8v ohcms ::-.:nc.-:. t .hc-~ orbi ton:'.s:,.l fissure b e i ng , bsent . 

THi!: OHBI 'J~OTEl\lIPOHAL REGION OP TIIl:; NJ£UHOCRANI Ul'.1 . 

skull . l ·· ter .lly to the fJ_ -·,t J~rcfrontc\l . Both o:c"hi t ''.nd i nt oror-

bi t <'.l s e ·_•,Jtwm ,..ro J ., r,l,i n o· ( ri· r-· 10) . .....,_ b :._~, • • Behind the n ...... ,s.~~1 c ~·,p sule 

15 F-: 1 7 ). The rod is :..,_ co,:1.tinu::-,tion of 

I t lies ven-

tr~lly to the br~in ~nd i o clc~rly the undifferenti~t0d orbit al 

Its post0~'.'ior tip is unforkec"i. 

,·,.nd l i es in ·1 clors · ,l .r<roovc on the bony 1r,sis:;_)henoid 'me':. is conti-

nuous v,i th it • 

o f tr~nsvcrse ho rizon t...,_l ~ings . E-::,,ch ,;._,ing lies ::-, :.:;hort c7..ict ,m c e 

' behind t h e pl:·~nurn ~·,nto r b ~tn.lc :~ncJ. i rr1.cnudi 2,t ely behind ~nd i n close 

:J,ssoci:·,tion ,,.1i t;1 the ·subol/··,.ctory ::)r ocess of the :front-:-.1 . The 

l :,,tcr ,,l tip of the: ;-.1ill{_; i c curved cmt<·):ciorly r,nd 0verlies the 

ro.mus et111noid...,,lis o:i' the nervus profundus ::~nd tJ:w n c rvus 011ti cu s . 
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m 

The P i ng is thus si tur·.ted ~-.nte~ciorJ..y to the for2.ii,em opticum 

( Fie;. 15) ~nd is .'J.lso closel•r ··~ssoci;-,,t e d ,vi t l1 the dur", m,..,_, t er v cn
J 

tr-1.l to the .•.nterior :,Jort ion of ·c:1e c eTo~Jr :->.l h emisphere -:md tlle 

) Ost eri or portion of ·c;].·te olf::,ctory bulb. For t h e 2bove ment ioned 

reC'..sons t h i s C"1.r til,.;:,;e i s best i nte:;:--pr etc d. r.s the solu.rn supr.::; s ep-

TH~ EY:r~ AND HA;_mERIAN GLAND 

The dcgoncr c>, t e ey es o f !},_!_0,_Q._vc,e- gv.ine:-·,e lie 1 2..t e r 2lly4 to the 

p r efront~l s 9 there being no d istinct orbit s (Fig . 10 ) . Under-

r,ood ( 1 970) desc ribed the eye of ~nov,:'.e-p~uincr~e. IVIy spcci:mcm 

di ffers slightl y from t he dr:~1vi n5 by· Under;:,ood ( 1 970, Fi g . 10 p . 

24) ns the 1 :-i.yers of t h G retinr. C.)pe2.r more cle -.,rly d emc-,rc:.~. ted. 

c.nd no such J.: ,.r c~e oytic n e r ve could be found . 

to d e t ect the mi nute nerv0 ~1. t r,11 on t h e s lides ( Fig. 21) it 

·•:f'.S necess:..ry to fo llow it 8.:1 t he 1_,,::,y from the smf,11 optic 

'l'he eye muscles '.", re com1Jlet ely ~.tscnt . 

The rel.::.t ions of tl-:ie ey e :-,nd t h e l •,r:::-c I-I-·.r dieric,n elc.nd cor

r e s pond wi th t h'['..t f ou.11.d i n ~EJ?£._is_1:?.:_·:rnn_:7.. __ _:f~):_i@!l?...§.':': ( Bell8..irs , 19 46 ) . 

Tht1 flC1, t Hr'.rderi,,_n e;l .-,,nc~ enfolds the dc c~en cr::tc eye except 1 .--:.t er

Th i s 

sp,~c e i s medi c.lly lin ed by t he come:-. :-'.nd 1 --.t e r~.11y by the s u b-

brill".r epithelium . I ts :peri;>he:ty is fo r med by the He.rderie'-n 

e;l. ::.n d t h .. t disch f", r .r;cs its s0c r etion into t he l umen of the sub-

Anteriorly thio sp~ce i s ~r~ined b y the n a so-

l 0 ·.crim~11 du.ct . The l ~.yer of sub- brill :~r epi t h eliu.m is l ;.'.ter .::-.ll~r 

c overed by ::-, thick l f',yer or conncc t i vc t i ssue ( i nt er~u:rncntr-.ry 

thickening - Bell~irs 1946 ) . Th i s t issue i s more ex tensive 

th -,n t 1,_o,t in A. ful i_gino cG , c ove:;,~ing the 8ntire sur f '.:',ce of the 

n ~.rc.eri'."'.n c~l : nc':.; t he 1·...,:ctcr h: ·.vi n{:; .more or less the s:J.me size ,".nd 

outli nes ~s tho p r efron t ~l . 

'.i.'he n -:',so·i. ~crim:',l duct , o.. f -c a r p:--.ss i ng through t h e 1 ~.c rim::--,1 
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fo,r a..men between maxilla und p r efr ontr.l lies in n g r oove on the 

It p ~sses thr ough the 

pC'.l '. ~ t 2.1 tSP-P ( Fig. 2 & 17 right side) to the sup erficir'-1 p~.l o.t e 

wher e it opens into the orG~n o f J~cobson. 

THE OTICO- OCCIPITAL REGION OF THt NEUROCfiANIUM 

I n s h~pe ~nd proportions t he otico- occipitn l re~ion of D. nov~ c-

gu.i ne:-:.0 is o.d:~.pt ed to c. f ossori:.'.l mode of l if o . '.Phc tempor-':'.l 

l".rch es -:-.re ,~.bs ent c1nd. the br:--.incr-.se is strer-.mlined, h:--.ving lost 

most of its proccs::,c r1 ::1.nd i m:Jedi n c p ro jections . The p:.::rietc.l is 

extensively sutured to 

pit~l to str8nfen the 

the otic c:~9sul es ",nd to the supr['.occi-

brri.inc-:,,se . The occipi t :'.l ree-;ion is unusuc.l 

in th-<:.t the exoccipi t:-.1 is n ot fuised to the opisthotic but to the 

bn.s i '2occipi tr.l . 

Bxcept between t h e b:'..sioccipi tnl ::.nd exoccipi tro.l, definite 

bound1:-..ries ~:i.re present between ::-.11 the elements o·f' tlie otico-

occipit~l r ee~on . 'l'hese bound::~ries ['. r e indicc.ted either by 

c~rtil~ge s trips c,nd/or s yndcsmoses . The c~rtil~ge strips ~re 

of·ccn enl c.r e ed to form extensive struc tures , sometimes s h owing 

signs of perichondr;•.l ossificc-.tion. These c ".rtilr.ge strips ob-

viously represent unossified parts of the bordering bones . Th~t 

this is so , is proved by the inv'"'.rir'.ble p resence of a di.riding 

line of we e1.k ch ondrificr'-t ion through the c c-;rtil~e;inous n r e:::-.s, 

corresponding to overlying syndesmoti c sutures in the thin , peri-

chondr-:,,1 bony laYer where this is p resent . These unchondri fied 
I\ 

zones would seem to indic:::-.te ",n n.tomico..l immc-,turi ty . The snout-

vent length of the spec imen is 126 mm i n compnrison to the 1 65 mm 

r ecorded by Smith (1935 ) . 

The fl oor of t he br~inc~se is formed mninly by the lnrg e me-

dic-.n ~..E,h e129_id ( po.r nsphenoid & b~.sispllllenoid). This more or less 

flat horizontnl bone hns a s light t r ruis verse ridge th~t represent s 

the crista sellf.'.ris tmd forms t he bnck v!nl l for the vecy shc llow 
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pituit.'"'.ry fossr·. , The reduction of the cristC'.. sell:.ris is due 

to the e bsence of t he eye muscles th"'.t usu2.lly origino.t e in the 

p i tui t r~ry fossa (Pigs , 7 ce 8). 

The more or less tr::-.nsverce .::mterior edge of the sphenoid 

"oe2.rs o.. mcdic.n notch th2,t is continued on the dorsal surfa ce of 

the bone o.s :::t stronGlY definec"l :~ro:::ive , the extreme end of which 

is r oofed Hith f'- t h in nrch of bone (Fig. 7) . This g roove h ouses 

t he po s terior end of' t h8 cnrtil:1.(-i;inous ·i; rnbecuJ.:', cornmunis the 

p~ ired tro.beculc. being probc-.b l v incorpor ated in t h e sp~lenoid. 

'.Chis med i z,,n r-.tt:,,cbment is U-L"1.usur,l in l '..certili'."~ns . 

cultriform process o.f the p~r~sphenoid. 

There is no 

Anteriorly , on its vcntr8l surf~ce , the sph enoid be~rs t wo 

c-.nt eroJ. ::'.terall~r directed b c,siptcrygoid proc esses . The ca.rtilo.gi-

nous cpiphysis of e ~.c!1 p roc 0ss r-,rticulc,tcr; ·. _rith the meniscus 

ptcryg oideus situC'.t0d on t he .::.'le d ioventr:~l surf:~.ce of tne p<'.lat i ne-

ptery~oid complex (Figs . 2 & 7) . 'rhere is o. s ~rnovi<'.1 c ::-wi ty be-

t ween t h e t wo c~rtil~ginous portions . 

The c,nterior t11j_rd. of the l o.t c r ,":'..l ede;e of t}'.". e sphenoid is not 

corn.1;:;ctcd to :my oth or bon es ~.nd is dors~.lly overlc.in by the p ro

fundus nerve -md t h e rno.xill:',ry r ':1.mus of t h e tric;eminus nerve . 

In the mi ddle the L ~ter ~l edr e is sutured to the overlying pro

otic bone <',nd beh ind this to t h e basal tuber, of tahich it forms 

no po.rt . Most of t h ese sutures consists of coru'loc·c ive tissue 

nl though irregul::i.r c ·,,rtil ~-:;8 l umps e re }?rec en t . Behi nd the 

bo..so,1 tubern the sphenoic1 hae o. rounded posterior cJcl.e;e sutured 

to the b~sioccipit ~l (Fie . 2) . 

'.i!he l ,:;,te:c:•.l 8uture bet ·:rncn sphenoid ;:nd pro- otic is com:pli-

cat ed by ;:,, "p::'.r.:-,1x,s'.:'..l II cru::r-o.l lying in it ( Fig. 19) . r_r he sutur::,,l 

fo.ces of the bones e r e g rooved , forming t h e t no h r;lves of the c::m.:-,1, 

the bones being sut ured dors'.:,lly r-.nd ventro.ll~r to t h e C"..nc,l . In 

spit e of the f ~.ct t hr.t it c ··.rries the intornf'..l c ,:,.rotid n r tery 
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nnd t h e pC'.l C'.tine nerve t h e gr 0 7,t0:-c po rtion of the c c-,n;,,l i s not 

o. true pri.r r-,b:--,scl c t',n2.l C'.S i t do es not lie between the b 0 ,sisph e-

noid c"'..nd t he ·;;.,-:--, r ~·-sphenoid . The gcnicu l:-•,t e Gr.nglion lies \7 ithi n 

t h e p :;.no- otic bone -:md t he p :-,l o.t ine nerve enters the c :-:,n c1.l f r om 

r.bove (l"i'ig . 19 ) . Po s terio rly the i ntcrnc.l c~rotid ::1rter'J r.nd 

the co:mmunicc.t in~ r ::nms bet;,:0en nerve lX cmd t h e }.K',lr-, tine r :--.mus 

of Vll ( Wille.rd , 1915) enter t h e c~,nnl through 0, fornmen i n t h e 

pro- otic bone nntc roventr ... ·,11:.r to t h o ov;,,l f encrnt r o, (Figs . 2 t; 20) . 

L'.~ter·~,lly to the pi tui t n ry fosscL t h e c ::mo.1 op ens i nto t he b r c,i n 

cn se . Both t he lJC'.lri.t i ne r :--.raus :-,nd the intern'.".l c'."'.r otid :::.rtery 

l e,~.ving the co..nc-.1 t h rough thi s f'.nto::r.io r fo r nmen c.nd c, very short 

sect i on of the c ::-.n:i,l behi n d i t c ould r epr esent t :"e true pC'.r·1-bo.so.l 
/ 

c~,nal . Tho int er-.a.:·,l c ::-.rot id 7.rter y b r :-i.nchcs into two , one br'."'.nch 

to t h e b r o.i n , the ot her ':'.cco.:r..p~·.nying the ::;::.l , .t i rw r '.7.lnus ·~nteri ~·.c. 

i n , , g r oov e on the dors.--:i.l s u r f' ··:cc of t 1
.1.e sph enoid ( Fi0 • 7 ) . 

)" 

t~ke ~ mo re d ors 1l c ouse . Anteri orly , r!h ilo still in t h e groove , 
I\ 

t he ::-.r ter y r•,nd the n erve e-.ch c;ives off n small b r o.nch th'l,t p i erces 

the s phcmoi d (Fi0 • 7) ~.nd leL~V8S t ho bone through c, f ore.men :-~t 

-che b.-:'..se of the b '"'.siptery:3:oid proc ess (FiG• 2). 'rhese serve t ho 

bucc:-1.l lining i n the vicinity of the ch or.-.nr~l openi ng. 

The p r o- otic , t he o,isthot ic nnd th e supr~occ i p i t ~l ~11 

c ont r i bute towcrds fonni ng the ot ic c .... psule . I n g ross r.n::--. t omy 

the membr:::~nous l :::.byrinth of p. nov:'..e- guine2.e does n ot differ much 

f rom thc-,t of other l ;:~c e r t ili'."'.ns described. Al though no t l:orough 

study i,;,;-;s ··.ttempted ,...._ fe-.. , smGll d ifferences •.:tere noted . These 

;'.re mni nly di ffe r ences i n pro :;_1ortion, e . g . the ::->,mpull r-,e of t h e 

;-·,nterior somicircui.-,r cnnr.l s --,re slightJ.~r d is:pl:>.c ed ::-.nteri Z'.d nnd 

poste ri~d r espec tively . Thi s condition results from the g ener a l 

streamlin ing of the s kull . Also t ho p osteromedi0.l connection 
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of t he l r::ter c,l semieirculc-,r c ~.ne,l wi·(;h the crus commune is s:iltu2.-

ted directly ventr8..l t o t he c onnection of t he crus commune with 

the ant erior :,,nd posterior s emicircul;-,r c;;n ~-1 s . As is c;ener :-.l l y 

t h e c ,"'.se , t h e sma l l endolyrnpl-i_f'.t ic duct le::,,v e s t h e s :::ccu lus mea.io-

dorsa l ly ~:.nd curve s undernen t h t i1.e utr iculus . It l e~ve s t h e ot i c 

c c:.psule t h r ou c;h the endol:.m ph.~.t ic for·.men (Fig . 7) :-.n d op en s into 

8. smn1·1_ endoJ.y:m.ph--i.tic s r1.c t ho.t lies dors '.111:r t o t h o b r c,i n . A 

detf',iled study· of the dibnmi D. cochlec.r duct ;,vo.s ID' '.d o by Miller 

(1966n ) . 

Anoth er d i ff or cmcc i s t h:.1. t t h e :perilym,ht',t ic duct forms o. 

pron ounced :--,nt e rior loop :-:f·i:i e r le:."'..ving t J.'.1.e l a r ge perilymph;:--,tic cis -

t ern c,n d before mc;king cont ~.ct ,.,,i th the b :-~silr.•, r membr r,ne . Thi s 

loop lies in ' '- bony ch~'.nnel ,;h ich is ::n .~.nte r i or exten sion of the 

cochl c :-·.r c:-w i t y in the p r o- ot ic . This ch r.~nnel t hus consis ts of 

a. dorm-.,1 ::tnd ventr '"'.1 leg (Fig . 19 ) . The ventr o.l leg opens i nto 
t"' 

the cochl e~.r c c.vi ty directly c,,nteior to the ov~,l fcne::1t r c,, and ex-
11 

tends nnterio.d to turn bf',ck ..,_hove the geniculr>,te g '.1.nglion to form 

the dors~l leg of the channel. The dors~l leg of the ch 2,nnel per-

sists posteric d pe st the ~n tcrior rim o f t h e ov..,_l f enestra to open 

into the coch J.02.r c :.•,vi t y dire c t l y belon t h e posteri o r for.:-i.men fo r 

t h e ::-.coust ic ner ve ,. thus :for,:1in,s [', bony ch :::.nnel in t l1e :medi ·--.n w::i.11 

op posite the nntcri or p~rt of the ov~l fenestrn (Fie s . 7 & 20) . 

Behi nd thi s , the perilyr.riph'"',t ic duct n c1. joins t h e mea.i,'7,n :1..spect of 

the c o ch l e':1.r duct . The bony chrnnel i s continued. posteri :'.d ns 

a shr>,llow :-sroove l ying ventr'.:'.l l y to the i nferior cistern:1.l crest . 

A simil~ir t ype of loo;;> , onl··:· l y ing in c: ho rizont:-i.l pl2-ne , i s f ound 

in o, number of ot~-i.c r burrowing l i z :-i,r ds such ,:-.,s the o.:i..11phisb nenids 

Mono·pe l tis c2.pensi_~ o..nd Hhineurn floridnna, Anniella pulch r 2, 

(Toerien , 1963) Gnd the akinks Typhl osnurus cn.ecus rmd ~ -
t. 

nose_ps c,(_or rondoen sl;~ t o a 1 0s s er extent . I t .. ~ !nteresting to• 

rro-te ~-r-ci:t ~Yphloscuras ,lir.rcentu~ acks such c, long looped channel 
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bec~~use the two S}JC Cics of Tv·,Jhloso..urus differ also i n their , ,~ ,....J...-,... , ---~--

t us i s norrn0,l (Smi t> in press) . 

Behind the papill[l. bo.silnris the perilymphf'.tic duct opens 

into the :perilymphrttic s;-,,c t h :i. t fills the r e cessus scnla tym.pEmi . 

A f encs trn rotundn i s absent r.,nd only n medicn perilYIDl)h::-,tic :fenes-

tro. o :._)ens into the br o.i ncnse ( Fi g •. 8 ) . This f enostrn i s covered 

by o.. membr ane for,11ec1 by tho pcril;ymphc.tic so.c o.nd possibl y the dura 

m::..,ter . 

1l'he bony 1 ::-,,byrint h consists me.inly 0, f the v estibulo.r cc.vi ty 
t 

c1ors':'.lly cmd the cochlE:.',r c :".vi:}zy ventrs.lly •. A prominent inferior 

cist erm~l crest ( Bnird , 1970) demo.rc;-,,t es the border bet •.i:cen t he 

tvw s p~'.ces t h~·.t ''.re for t',,1.1) rest widel y confluent ( Fig . 7) . The 

vesti bul:·,.r c -wi t y houses the 1 --.rGe s~1..c culus ~ r ound ,;_,hich the utri

culus ~·-nd the sem.icirculc.r c ,·,.n :~l s c-·.re c.rrrmged; it thus bee.rs 

reccssi for the o.mpullP.e ~nd oony ch<'.nnels for the se;;1icircu l nr 

cc1.nnls . Apo.rt from the c>..nt erior ch::mnol for the perilymphc:t ic 

duct the l c,tercl W".11 of the coch lC{"-r C('.Vi ty be~'..rs :--, l c'..r [iG ven

trolo. ternlly f o.cing ow:',l f enent r n t h-",t is fo r its gr rJc-,t est p · .rt 

occupied by t he footplc t e of the st~pes . Th e cochle-':ir c :~.vi ty· 

c lso opens posteriorly into t h e r e ccssus scc._l e .tympani . 

Th e pro- otic i n tho 1 ·,.re;ost bone in the ot ic co.psule enclos i n g 

the anterior portions of t he v eotibulo.r :md coch leo,r cr.v±ti.es . 

Ventrr.'..l to t h e c ochle:2r c~wi ty the pro- otic forms o.. mediovontr:1.lly 

di r ected flnnge th~t i s 3utured to the s phenoid. This fl;·.nge de-

creo..ses i n height posterio.d corresponding to the incrc::-,se in size 

of the otic c~psul e itself . The suture betr.,een the ventr~.l edg e 

of this f l ".ne;c etnd the sphcnoid contr,ins the 11 pl'-r :::tbo.so.1 ° co.no.l 

(See sphenoid) . The o.nteroventrc.l end of the fL·.nge is extenc1ed 

to form o. short etntori o r process . Between it and the otic co.p-

sul e ~bove it , there i s n notch, the pro- otic inc i sure , for t he 
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tric e~ in~l nerve (Fi~s . 8 & 18 ) . Behi nd t he not ch the media-

vent r r.l fl ~.ne;e i s incl.entecl l '"'.t ,,r· .l ly for t l1c gasseri~n G'"'-DC;lion . 

r.fodiovont r o.1 -

l y to the c-,nt c :;:i or ri1,1 o f t he ov~.1 foncst r ". t }:.0 fJ. '"·,ne;e unc.'ter the 

otic c~psule ~s repr esented by ·n stubby ridee only ~nd here t ho 

poste:t ior for~.r,10n of t h e 11 ::_)C,r'"·.b:,,s'.:1.1 11 c ::mc.l opens 1 ~.tero.ll y for 

the en t r y of t:w coTillllU..'11. i c ;-;,t ir.g r~mus of lX ::-,nd t he i nterncl cc,ro

tid ~rt c r y (Fig c . 2 , 13 , 20) . 

A'bov ..:: tho ·:iro-otic i nc i :Juro t ' -:i.Q pro- otic lr.s ·,n :--.:1tcriorly 

tho 1Jo..ri Dt:o.l by me :7.ns of ·1,n extensive li0ar.wntou :::i b:md . The 

of thi s ridce bo~r s--, c r'.rtila,c.;c noC.nl o cont i r; 'liUOU8 

do1·fJola.t c :ro.l crest 011 t >o ·pro-- o-c ic ~md i t c '.:',n only r epresent 2-. 

t , .. -, 
.L,,_ ... ., 

p~ri ~t ~l p rocess ( Fi g . 20). L~tcr --,lly thi s exc~v ~tion i s bordcrct 

Thi s crest i s post eriorly con-

t i nuous with tho crist~ ~--,re t ie~ , the l ~tt er housinc th0 l~tcr ~l 

sGnicircul ''.r cf'.n n l . Above .'.'.L.L\ behind. t he cxc--,v~'.t i on t he p ro- o t i c 

i s connected to tho s~pr~occi~i t~l. This l ine of connection is 

t h e opi stllotic i n tho forra o:f o. verticr.l cc.rtil r--,c;e ric'',.l~e ( Fie; . 18::-,) • 

t his connection vcnt :re'.lly . ~.he c1o r s :~l rim of tho ov:--.1 :f -..,:nG::itr8 , 

i nclud i nG the c~rtil~a o ridce , cxtendo vcn tro.d n s ~ ~ointed 

p r o c e ss over:1~.n e;i n{s cmcl obFJcurinG fro::.;_ l ~.tor~J_ vi ew p '.:'..rt o:i: t h e 
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oval f en e s t r a a n d f oot pl a te . Thi s v ent r a l proc e s s f o nns the 

art i cu l a r surf~ce for t h e quadrate an d t h eref ore rep r e s ent s t h e 

paroccipita l p r ocess ( Fi~. l Da ) . Mod i oven t r nlly to the ova l f e-

ne s t r a t he p ro- otic adjo i n s t h e cart ila g i nous ba s a l t ube r . 1.rh i s 

ca :rti l gge f o~us t drt of t h e v ent r a l rim of the ova l f anestr a , the 

r est o f the r i m ;)ei n g ful l " o c::.i i:fiso. 

On t h e meci i an wa l l of t he ot ic ca~Jsule t h e 1:iro- otic ho,s a 

s ha llow i nc..l.en ·~at i on , the a c oustic r ecess ( Oel r ich , 1956) i nto vrhi ch 

op en t h o small anteri or ancl l a r ,.,:e ::_:)O s ·:;erior a c oustic f or2,mina 

8 ). Vcmtrally t o t h e anteri or foramcn li e s the fo r amen f or t h e 

faci::1,l ( Vll) nerve trunk. Dorsa lly t he medi an s ect ion o f t he 

p r o- o·t; ic :Adjoi ns the :w.e cl.i cm f l cnr.;e of the s upr 2..occipi t a l and ven

tra l :ty to tJ-:..is i t i s connected t o the me6.i an s ect i on of t ho 

op i s t h ot ic (Fi e . 8) . 

The sv:o:raocci·1)i tal i s o, me d i an un pai red bon e formi n{s a nar -

row r oofing a rch b eh i nd t h e pRrietal . Thi s c.rch , t h e tectu.m 

syn oticum, i s smal l in con),.,r i s on to that of most otl!e r f ossor i a l 

It b i :curca t es 1at c r a ll? to f orm t vo f l a n ,'.:"cc: 

on each side t hat c ontribute t o the fo r mat i on of the ot ic cni?su l e 

meet i ng t he correspondi ng f l e nce o of t h e p r o- otic and op i sthotic . 

A l a t erally _9-i r e c t c d dorsa l f l an g e fo rms_ a _portion o f t h e roof alf . °' -!"Q...cA1c..n +\t.1.1"~~ .Pt>t"l'Y\5 (A. pod.Lem .... ~ ~t~ 
t h e ot ic ca :;isul 0 ( F i e: . 7) , a nd/\ v entr:-,lly dire c -t; e d~meci rm· wv,11 

( Fig . 0 ) . 1.I-hi s me di an f l ange i s p ierced by t h e endolymphatic 

f o r nra.ei-i . 

Whe r e t ).1e r~1e t wo flnnt:;cs meet ant e r i orly t o t he toc tv . .m s yn

oticu.m, a mecl.io do r s 8,l lec\1e i s for.med o..nd i n t h i s ledt:e, and ·.vhe r o 

the f l 8.n{:~es j oin t he tec tum syno ticwn, the poste r i or s emi circula r 

ca na l s lies i n a bony channel ( Figs . 7 ~ 20) . Th i s l edge i s 

s u tur ed t o t h e me d i an prone of the parietal ( Fig . 1) . Beh i nd 

the long 8uture wi th t he op i f:thot ic the s u 9 raoccip i t a l a lso 

me ets t h e u ppe r end. o I t }.,e e:1:0-c c i };)i tal ove r a sho rt; ext ent ( Fig . 5) • 
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The posterio r portion of the ot ic capsule i s forme d by the 

opisth ot i c . Ventromed i a.l J.y t o ·i";he oval fenest r a it me ets the car-

til aginous bas a l tu.he r ( Fi[( . 2). The l~rc e, f l at bas al tuber is 

\1g. simila r i n st:ructure to the cartilar:e strips sepan:i.ting most 

of the bone s of the ot ico- occipital ree ion . I t too is part ially 
i $ . 

cappec1 both dor s2.l ly and v ent r ally by peric);.ondral bon e and i tA a l -

s o tra versed by n line of weak chondrifice tion correspondi ng to 

d e fini te sutures i n the p crichondr ctl l ayers . Th e position of t his 

sutu ral zon e shov.r tl1at the tube r i.s 1Co rme c. by unossi f i ed.. parts of 

the O) i Sthotic and bnsioc c i .pi tnl only , the 
t 

O) i Si lotic contribu t ing 

the ma i n portion . Thi s ventral suture i s continued dorsad be-

t ween t he posteromedi al wall of the opisthotic and a vert i c ~'\.l 

exoccipital pillar that forms tlle lat e ral bo::cd.er of the fora.men 

magnum (Fie . 5) ~ This pillar is dorsally connected to the supra-

oc.c i p i tal, i n a poorly defined boundary (Cp . Figs . 1 &: 5). The 

presen ce of a suture ~et~eerr exoccipitfll and opisth otic is most 

unusual i n lizards . rrhat it c1o es not :result f rom. the im.'718,turi t y 

o·f t he specimen i s sho1,rn by the fus ion between exocci})i t;:-1,l o.nd 

basi occipit al . 

t er. 

It m8.y -perhc.1.ps b e regar ded as a pri :mi ti ve char::.•,c-

The only i ndicat ion of bouJ1da ries 1)etrre en the basioccipital 

and the two exocc i })i tal s i s the presence of t wo p2,rallel ca rtilt1..Ge 

stri p~ that li0 i n t he anterior port i on o:c t h e occipital condyle 9 

dividing the condyl e here i n to three bony st r ips . Th is condition 

is found for on l y a s h o:"tt distance and is v i s H1le only i n cross-

s ect i on (Fig . 2 & 7) . The posterio r portion of the condyle has 

no boundaries and i o covered by a cRrtilag e epiphys i s . 

The glossopharync eE~l nerve trunk pierces the op i sthot ic wall 

of the braincase to pass i nto the r ccessus s ca la t ympani, i m.me

diat ely dorsall y to the medie,l peri lympha ti c foramen ( Fig . 8 ) . 

The nerve lies dorsal ly to the pcrilymphr:-l.i :ic s a c and l e2.vos 
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the recessus l r.t eralJ-;;- t hrough a foramen in t h e l)OSt erior aspect 

of the recessus see.l a t:ym.pani . 'l'his foramen i s n ot related to 

a thin zone in the bone of the recessus scc..12. tympani that may 

repres ent t he closed f en e s tr1:', rotu...ncl.a. Th e vagus nerve passes a 

little posterodorsally to t h is 9 through a diagonal fo r amen i n t he 

ca rtilage sei.)8.ratinE t h e exo·cci) i t 2.l :portion of the basiocci .p i t e.1-· 

exocci_p i t2.l f rom t h e opisthotic ( Fies . 8 & 18a) . The hypoglossus 

nei--ve has two foramina t he,t open externally i il'l1'1ediately ponte r o

ventr:::'.lly to t h e fora.men f'o_r t h e vat:;i,1s nerve , but they pass throu .7,h 

the bony basioc ci·r;ii tal'- exocci;Ji t a l and op en medi2.l l y at a much 

lower level than the vagu.s foramen ( Fig •. 8 ) . Behind the fora-

mina fo r t h e hypoGlossus nerve a small independ eP_t accessory nerve 

pierces the basiocci p i t a l - exoccipit~l ( Figs . 0 & 18 ) and has its 

own ganglion encapsula ted. by the bone . It supplies the longis-

simus capitis muscles that lies i n t he C: irect vicinity of its 

f or amen . 'rhe internal jugular veins l eave the skull t h rous).1 t h e 

foramen magnum , as in other lizards . 

TH:8 QUADRATE AND STAP~S • 

·1'he quo.dra te i s c. r;reo.tly expended, flo.t pl::i.te bring in a 

forward :1osition lntcr.::--.ll y to t ~1e pro-otic pr-.rt o f the ot i c cap

Because o f t h e virtuo.1 o..bsen ce o f o. 1.:i:i.rocci pital 

:proceSf3 the quo.drAt:e lies cJ.o fh.: to the skull , p2.:cticula rly c..t 

) 

b~ 
t he back ( J:1 i c; . 5 o.nc1 even i n f:con t di ve ,.:, r· (.., s .z little from t h e 

otic vmll (Fi5 . 2). This J.e['..VCE only u n2.rrow s pace into wh ich 

the collu.ilellar apparu2,tus fi t5 .. Th e slope of t h e bone differs 

fro~ t~at of t h e g ener~l l a certilian t ype, the t wo articu l ar 

j oints, in s te2.d of being dorsally and ventrally situa ted, l y i n g 

in almost· the so.me h orizont2.l pl ane . The quadr8.te i G roughl y 

triangular with t :1.e condyl e f or t ~1e lowc!r jnw articul ation situateC. 

anteriorly on t h e horizontc,l bnse, o.nd the downslopine; post0rior 
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edge re \Jrosen-~:':ng the h e:_,,d. ( Fig . 3) . 

Only the 101·,rc:r :·~nt e rj_or :1::> rtion of 
V' 

the bone is thick ened anc~ 

small narrow c cwities o.ro \ Gs trictecJ. to this condyl ur pert . The 

condyl e for c-.rt iculr.t ion 1:,1i tl'!. t he 101:!8 :C jo,w f o.ces r;,nt 8:riorly and 

sligl1tly v entra lly ( Fi3: . 6 ) . Th i ::; con clyle is rouncled. z·.nd covercc1-

by o. cn rtil:.'.6 e Oj7i physis 2.n cl .::~n extremely well dovelopod. s ynovia.l 

joint is form.et with t h e o..rticul[.~r of the lo ,_._,er jo.w . The l c,t e/'2.l 

a spect of this j oint i s fol":.'llGC. by ::\n 2.n t ::;:;.~ior :project i on of the 
V. 

q_uo.drat e condyle t h2 t lies l c~. t e:c2.11y to t h.e o..rticular nnd o bvio/\s l ? 

serve s to prevent d islocation ( Fi~. 4). The rest of tho condylar 

surfa ce is s-:nooth cmc. i s on ly sliBhtly i roovoc1 i n t h e mictd.lo to 

form two 2.rticul2.-i;ion fr'.cet.s . 

'rhe qu2.drn t e h e ,:.d i s extensive cm& co!-:i1Jrises t h e wl-1.oJ.o o:i: t he 

I t is ~ttc ch ed to t ~ c cid e of t h o otic c ~~sule in a lonG ~re ind i -

cnted by coarse s ti~Jl i n~ i n Ficurc 18(n ) . An t e riorly t 11e a.re 

follows t h e pro-otic pnrt of t h ~ crist~ p~rotic~ , t h en crosses t h e 

pro- otic to end v entroposte r iorly on the ve s tigial parocciJita l 

p rocess overh::me·in_o; t h e ovo.l ien e f;trl' .• 

a SILf'-1,7'6 onta ct 2.1s0 v.,i t h t h e O) i s·ch otic. The nttachm.cnt with 

the p2.roccip i·!.; 0 .1 , r 0c e f.::s i f., by ;:;100.ns of o.. synovi c,l joint ( t h e 

s t r(r_pto s tylic ,j oint) the rest of t he connection being ligrsmentous .. 

'rh e are2. of o.ttRchm.cnt on t h e otic c o.::_:isule i s much more ex.tensiv e 

t }:i.c.n that on t h e q_ua cl.r c·.tc~ e s:9ec i nllJ c.n t c:-ciorl y (Compare }~ic s . 

3 & 18a ). The cmt erior lif;C,I1'.)nt fibres ..-:re t h ere fore lone_: a nd 

nre ~ntero,oste:riorly ori ~n t n t c d . The l ength of the fi br e s 

g radually dec r e~ses v cntr ~d u p to the well- &eveloped synovial ca-

vity. It hi clear t h['.t t h e fulcrum for movement be.tween q_ue,-

clrnto c-.nd otic c C,IJSule liC;o f'. little above the synovio.l joint ns 

the shortest fibres are situated here • 

.l. 

' 
•.-
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It should be n oted t hat t h e :.7ulcrum o f the s treptontylic 

j oint lies vez·y low down, on a l evel only s lightl y h igh er than 

t he a r t icu l a tion b etween the quRd:Ci.1,te and thG l o,,.v0r jaw. A simi -

lar condition i s found i n e . c; . Gome Amphj_sb2.en i dae (Zanr;ler , 1944) , 

the Le:ptotypl'i~opidae ( Ha.as 9 1 9 30) 1 and i n 9.EY.'.:!-_~o_se2s __ nasat,Y-s_ ( racDowell i 

1954) 
9 

and i ts significanc e i n a fosso.rie,l animal will ·i'.)e d i s cus-

sed under the section on k inesis . 

The re is e, stron.s; and. extensive connect i on b etv,cen ·i;he medio

V8nt r a l and more 3>oste1~iorly t :1e ventral s u:rfE~ce of the quad.r at e 

and t lie quad.r a·i; e proc GS:-:.: o.~ t h e pt erygoid ventrom.ed.ian ·to it / ( Fi{J,n . 

2 & 3) . 1rl1i s o.ttnchment is exceptione,lly low d.ov.rn . 'J:he nature 

of the c onnec t ion would restrict i n dividual movement and t h e two 
~ ,~ ~ 'It,' ~t",e., 

bones will tend to move toc::eth er. '."Ch e ventr2,l ed.e eA( t h e ori.?;i -

nally poste:rio:r con cav e face ) is n ot ched i m.·.!loc.iately i n f ront of 

t h e streptostylic joint (Fig. 3) . On the medi a l surface i n f ront 

of the n ot ch t h ere is an ctrt icular fe,cet for a well-develo!)ed 

synovin l j oint wit!'. the l arge interna l ~rocess of the ::-tapes 

(Fies . 4 , 18a & 19 ) . 

The .~ta,J?~ consists of r,, v ery l arr;e ovi:.l footplat e (Fic:; . 20) 

and a much reduced shaft t hat o ea r s t vJO processes ; a l a r e--e i n -

ternal ::1rocess and a small dors8,l :Jroc ess ( Fi g s 182, & 1 8b ) . An 

extra- colur,10llare as such ancl. a tympanum are 2.bs en t . The rim o f 

the footpl ate is cartila c(i n ous except for a s ection 2.nteriorly . 

:C:xcept for a l arg e gap anteroventro,lly to thi s oss ified portion 

o f the rim
9 

·t;h e f oot.plo:te f i ts noatl',' i nt o the oval fen eotra 

( Fi gs • 2 t: 7 ) • The gap i s f ilJ. c-::cl ·nith t l".ic lrnned. connect ivG t i s -

sue contai n i n,0; an 0 r ea wi th cl.iff er-ent stainin.7 p ro~1ort i es. The 

shaft forms 8.. fr,,i rly s-o.bstant i o.l ric\-:;e n t tach.ed to t he horizontal 

midli ne i n the anterior half of the fvo ot11late . The laterel por -

~ion of the ridgelike s haft r emn i n s ca rtilaCTinou G f o r most of it s 
-fh 

lengM ( F i e . 20) a.nd it is r-,tta ch cd by rne2,ns of a wi de ligamcmtous 
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band to that S8 ction of t he q_uad1rat-o. The bas e of the r i dge is 

p ierc ed b? t he s t apedia l a r ter y r ux1..r1in 0 i n a nenrly h orizontal di-

r e c t ion (Figs . 1 8b & 20) . ~Che; a t t .s.c J'.1..:inent of the ridg e to t he 

f o otpl n t e is t hus l i mi t ed. t o two snmll ['.r eas 9 on e ant eroventra lly 

to the a rtery a n d t he other p o s terodorsally to i t . Anteriorly 

t he ri d.z e i s cont i nued fo rvm :-cds i n front o :f t h e :foot:910,to 2,s 2. 

l c1,r g e i n term~.l p :r·o c oss ( Pi e . 1 8a), i:mcl. backwards as a mi nute dor-

s a l p r o cess (FiG• 1 3b) . 

quadr a to . 

Both t hese processe s are n t t a ched t o t h e 

The intornHl p rocess fo rms 2, s :ynovir:'.-1 j oint 11i th t he median 

f.,ur fnc c o f ti.1::: qundr a.te e..i ::ro c·cly in front o :i: t h e .,_:osteroventr a l 

no tch (Fig~ 1 9 ). P ostorior:i.~- t h 0 s ~•novia l ce,i)s ulc i s cont i nuou s 

with n li3amen t betwo0D. -~h e ridge- like sl1nf t of the st ci,p c s and t he 

quadr nt e Dr oc ess o f t he ptcr ygoid . Thi s lig2,ment e,ppears to b e 

e l ~stic i n ·nature and i n s e c tion co,ch fib re i s foJ. cl. e d int o a 1rravy 

}"lRtter n 2,l though t h e li:.;ri,.:i.on·i; i tsul f i s no t fo l d ed in any way ., 

Such a, lie;aJ!lcmt woul d. a l low of o.. c oa siderr.blo 2-moU1Ct. of movement 

of t h e p t e::ry goi d-qu adr a t o c o1,~plox wj_thout a f fo c t i n c: t he str·,pcs . 

·J:hat th0 mi nu to p o s t urior pr·occ ::;s i s ;;.:, do rsc,l proces s i s p r ov e d 

b;</ i ts r e l r1-t i ons both t o t llo hyoJ1;:::ndi bul a r r2xi1.us of Vll ( Fi e; .. 1 8b ) 

Gnd t o t h o str c~tost y l i c joint . Th~ nerve lios madinl to t ho 

;1ro c ess o.nd cu I'VC f.3 a r ound ·i.;1_10 s t C,)eC b0h i nd i t [',nd t ~1 G process is 

cnfold oo. by cm cmt ur ior ligc,mcntous c ontinuaJc ion o f t h o synovi2-l 

c a~sul 0 o f th0 stro~to s tyl i c j oin t . 

Th e 1tympnnw:;1 i s com:,_')l c t el~r absent , it s ~1os i ·J:;ion '.Je i n g tak en 

up by the f l o.:t t cned quc,c1r :J.t e ancl.. t h e m. do:..'n~essor mo.ndi bul:1ris 

( Fi g . 24) . Tho c a vity of t he ~ i ddlc oo..r i s r oJlnced by exten sive 

l y1.11ph sinu s e s tho:t occupy r.1,J.:most o.11 t h.0 l i mited S!)a c e avQ,ilo..bl c 

"betncen o t ic ,_,_10..l l , stap0s, qu 8,dr o,t c c,nd m. depr essor raandi bul a ris . 
a. 

'J1here i s n o sir;n of an :Gus~ch i o.n cvagi no.t ion f rom t h e lJho.r :ynx 
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(Fic:s . 19 8-:- 20) . 

duction of mi d.clle oar c~',vity hc,s 1:)ccn r eached . 

Tho l ater o.l hco..d v ui n l ocv0s tll.c s lcull t }1r oug1.1 tho dorsr:.l 

part of t he pro- otic i nc i surc P,nd runs pos tcriad i nJJ11c di£1~<:,ly- 12.teral 

to t he otic c ~psule ( Fi g . 19 ). In t h e r e~ion of the stnpcs t ho 

vein br cmchos , f or.11.i ne two l ur .c:e sinus0s , onu dorsally- 2-nd one 

ventrally t o t h e stapcdinl ridDc ( :!r i g . 20) . T oe:eitb.er with the 

drate . 

o,nd fu:.. +:·h e r bnck, behind tho f oot .)1~1,t c , the vein docreo..ses c1r ri,s-

tico.lly in s ize and f ollowc ~ mor e l a turGl cour a~ . 

The interna l cr.rotid r,rt ery rvns vcn trc,lly to the l :vtcrr..l 

head vein [m c1 tho r1 t c,1) udiGl r'-rt ery branches from it dorsolnt eralJ.y 

t o the basal tuber (Fie: . 1 8b ) . The i nto:cnnl c .. "',rotid artery then 

enters t he ]_'.) o s t c!'ior fo r:?.mcn of t ho 11 par2.bus0,l 11 c :::mo.l . The 

sta :pedial artery runs do rs~·.a. , me:o.ially to the vcnt r c l br2-nch of 

t ho latero.l hor.',d v e in nnd po.sses throuJ;J1_ the s-t:·,p0di a l foroJ!len 

( Figs , 18b <~:20) . Hero it l ies under t h e dorsc..l sinus o:f the lc.-

t e r a l b 8ad vein , but r;ro.duo.lly c,;2 i n s o. more 10.ternl posit ion to 

lie l a terally to t h e s i ngle v e i n i n front of the stapes (FiB• 1 9 ) . 
in wh;c.J. 

The hyomrmc1i bul;:.1,r r c.r.mf; lo:-.vos t he c nv i ty in the pro- ot ic ~ 
/,e.s 

the g eniculr,te :;~.ngl ion
11 

( Fi 5 . 1 9 ) t h roue_:h ~ dorsnl f oro..men medially 

t o t he single l o.tor r.1 hec;cl vein (Fie . 1 8b). Behi nd the divi -

~ _ s ion i p tho v e i n ,, t ::'.~c hyomr.nCli bulnr r c,!ilus pa i o<?s ,,ycrytrully to t h e 
s- ,nu.S. 1i:1 /,e me.ol ,a/1':J to 11ie ~T<x._f:,tef,/;f,I ctY-7tr'1 e,.,vtd &f£r$"fi:J_:!o ,~ 
- dorsal/ist c~~)odic..l for~.man ( Fig , 20) . From t h i s point bf.1..ckvmrds 

t he hyom::md. i bul::i, r r 2,mus runs dorsc.lly to tho st8.pes and po,sses 

nnt erovontra <1 n rouna. t ho mi nut o dors.:-.1 p::-::-o ccss ( Fig , 18b) . Herc 

t h e nerve bre.ncho s i n to t•JiO , r, :)of.Jtcrior h yoi d.cufJ r c,Bms and. an 

c.nt erior chorcJ.c. t ymp:::mi. The r nmus hy oideus innervates t :r.c 

m. depressor mc,ncl i bulo,ri s cmc1 t he ;n. c 0rvicomo.ndibul0ris . Tho 

chordo. t rmpani to..kc s o..n obliquo cm.t erovoat r ci.C:.~ cour s e pass i n.3: 
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t h rough the quo.dro.tc notch to lie 1 2.tero.lly to tho b ~.se of the 

quo.clr a tc . This n-3rvc enters t h e r etroo.r t iculn r process , shortly 

behind the lov:cr jnv, c.rticulnt ion throug_.11 ::i. smnll, medi an fornmen 

(Fig . 6 ) . 

To get c., clear p ictu r e of t h e: nerves c.nd ·chc bloodvessels t he 

p::i.r c,t;rDphs on the " parabasal 11 canal (Sph enoid) nnd the sect ion on 

the Pro- ot ic s h ould be read (See also Fig . 21) . 

THE EYOID APPARATUS 

Th e hyot.d ap:;_)aratus i s represented t r, a sinile triradiat e 

element t hat i s mainly ca r tilac i n ous with oss i f ic~tions i n the 

middle portion s of a pair of posterolaterally directed processes 

( Fi g . 22) . The anteriorly di1~ec t ecl co. r t i l a t:;e r od is _th0 lingual ,s 
proce ss t hat sui)ports the thi ck unclivio.ed tongue , It /\contil!W;ous 

with t h e small hyoid 1:>ody that serves a s no more than a bane for 

t he three process es o 

The posterolateral process es cnn on l y be t h e pair of fi rst 

cerate bran?h ial? a~ this qle1,10nt i s) more oft c~ ~h::u1 no·i; th_e only 
On Q. t o o:,~rP~ u, i. .,"'.,.of~ {_k_on,,e,,,-

1 
l"l ~ O . J.,. e. s1.-n, lair --tY-i f"Q.,i, q,/a, 

hyo id 2.ppar a"tus of the fos3o ria l Acontia.!s_ meJ.~_agr i s , Va n der f-/ierwe 

( 1944) o.J.so names the two ossifiec7. ,os·c erio:r procesGcu the f irs t 

ccrRtobr anch ials . 

The ossification of thu cer~t o~ranch ia1s i n complicated as 

each one forms a bony tub0 with hto to ·th:ceo lar,:-e oval fora..i-ni na 

on its v ent r a l . ' siue. Withi n this tube lies another smaller bony 

t ube also wi t h a r.:.l!llb er o f small ven tral forami na . 'rhe posterior 

cartilace ti".:Js of the ~)aired e1ernen t a }_~o slizhtly upcurv ed to lie 

in a posit ion l a tere.lly to the ~?hariJnx a nd t h ese t ips p:robc1bly 

rc,r0s ents t he first cpibr anc?1ials . The a r ytenoid cartilage i s 

an unpaired ·cresc ent - Eha.pcc1 st r ucture and thu c ricoid c c-.rtilar-;e 

is r2.thor poor l;?" devel o:ped ( Fie. 22) . 

TIIE JAW MUSCLES AHD KIWi rrc t.f.USCLES 

Jaw muscles i nncrvo.tcd bv the tri ,""<:@i nal nerve ( 'J.' enr,10:cal muscl0s) . 
· ----- -- --- - -----"-- · •• ••• ____ ..!.. _ _ ____ ___ _ _ ____ · - . -·=--. ·"-- ·---
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The nomenclature used by Oel rich (1956 ) is foll owed . The 

tem.:0oral musculature i s nassivc 2.ncl. simplifie d compared to t hat of 

Ctenosaura_ pectinata . In the ac1<3-uctor mandibulae c;roup there is 

a c J.ear d ist i n ction only bG·~necn t he m. 2-dductor ;nandibular i s in

ternus ( m. pseudo t errmoraJ_is) a nd t }ie m. ad (~uc to r mancl.i 'oularis ex-

t err.ms , the m. adduc to r manc1i hu1 Rris pos·,~crior be i nc; upparently in

cor:i_)oratecl i n t h e externus . 

It was found i mposoible to dete~1ine t h e exact divisi ons o f 

t h e latter muscle marrn f ro;n cross- sections , par ticularly in t h ose 

c.reas nhere the fi brcs 2.re cu t lengt,hw:iiae . Ba sicall y t here seems 

to be t h roe portions 2.n·~erioriyf one of' · .1h ich is a deep divis ion , 

the full ext en t of ,7Jlich i s not visib l e in f:i.[;Ure 23 . Poster i orly 

these p ortions merr~e i n-c o one :.:nusclc mass . It i s difficult to 

homolog i sc t h eae partial subdivisions ~ith thos e described by Col

rich for c . pecti!lat§_. This muscle mass wi ll t t ,cref ore b e t reated 

as a whole . 

neck muscles . 

Its most posterior ori~in i s an a poneuros i s on t he 

I n t h e dorsal mi dline an extensive 8-iJoneurosis ifJ 

fo rmed with its fellov.r of t he oth er s ide. It also orig i nates 

from t h e otic ca~sulc above end behi nd the qua drate; f rom t~o 

ant erior and :(JoBtcri o:r' oblique cd,c:;es of tiw quadr a te; from the 

median surf2.c c o f t h G quad.r at e:; from tho ~11. c1eprcsGo r mandibular i s 

where t h e l atter i s i nterposed. ·,Jetvrn(m it a n d t l·tc lateral surface 

o f the quadrat e; f rom a n extens ive dorsal and dorsolat e r a l surface 

a rea of t he parietal dorsally t o the ori3i n o f t~o m. rseudotem-

poralis; and from the J ostari or ~ortion o f the front al . 

·The muscle mas s inS(!rts on c. short _rm_;_ndplat t l a t e ral to t h e 

coronoid p1~ocefJs; on t he d.;irsal and posterior rim and on t h e 

lat;eral surf1c1,ce of t '·\ e corono ia. ; on the median , dorsal and l2teral 

sur f ace of t he compou..cd. bone o:fi t h e · 1owe r jaw 0e'~,.i 11d t }'rn corono i d 

a nd on t he posterior pr ocess of the dentar~ ( Fi e . 2J) . Only 

8. fe r-r fi ½r es inse r t on the large coronoi6. proce~rn of the c3.cntar y . 
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Contrac tion of t l':i. i s muscle ;11ass '-c7il1 li f t t he l(lL'WOr ~aw an c1 tend 

to pull it b2,ck,;;;:'ards . 

( m. adductor m.andibulari s intcrnus) 

i s ,m undivided musc l e of rr!oc7-era t e oize ,.:·,1.c. consists of 2. wide f.:ltrip 

of pa rallel fibres . It ori:·:i nat cs vontr nlly to t b.e comJ?ound m. 

adductor El.D,n c1:i_1.)ularic ext e~nus c1,nd m. Rdu.uc t or mandi bul2.ris poste

r i or on t b.e poet c :c i or portion o:f t b e ::'ron-t D.l an d t h e anterior p or-

tion of t he parieta l . It inso r~a on t h e median s u r face of t h e 

coronoic1 and t he com~und bon e o f ·:;ho lo·.-,e r jaw (Fiz . 24 ) . Con-

traction 1.rill l i ft t h e 10i. '! 8 T tr-.w 8,i1d t end ·l;o '!lul l it in towards 

t h e skull . 

The m~. ~CT1[_[1:0:n2,na.i 'bularis i s a l n rc;e muscle t hat lies v en-

t r a1ly to t 11c lo i·_rcr jo.w cmd ·cl.10 okull ba se . It oria ina tes from 

the posterior tip of t J1O ec toptery~oid a nd from t h e lateral and 
..s 

ventral ru,rf 2.c c of t h o fus ed ~Jalat i n e- pter ygo id anterior t o t):.c 

quadr ate . It is nlso connc cteo. to t h e fo,s cia of t llo nnterior 
p l"'cft "'~" t t>.,.. pre.. r"lj ~ o id,a,14-> • Th ll.. m . pfe •') 'JO -

port ion of the m. pt s, ry0omo.ndi 1.r1lo ris, i-·i 1 J:,o eloocf:tjjc le1;h,r jB.w 
V'f\(A. ~cl~lo ullA. r'tS 1r\S'2. rt!. c.-1 11,e, vent~a, S<,u.,.r ttce o ttt e, lowe,y,Jc-t.w 
behind t hJ coron oid process u, to t he posterior t i p of t he r e-

t roRrt iculcr ~ro c ess . Th is insertion i s c ont i nued po s v.eri ad ss 

~·.n a poncurosis wi t h t h o m. do :}r cssor ma n a ibulae ( Fie s . 24 t~ 26) . 

Cont r act i on of th0 m. pt orycome.nd ibulc ris will close t he lower je..w 

and also t end. t o pu ll it 2,n t c ;~·omcsind 1 bc i n .::: t l1u s 2..ntagonist i c 

to the bo.ckw&Jl"'ci pull of t he o.dd.uc t or mus cle grou p c.nd serving i,o 

stnbilisG t ho s t r optostylic j oin t . 

The constrictor donmlis r<r·on .. ) 
· ---- ·••·- - •--- ---- ·--- - .. ---·· . 1 

i s a lso inne r vated by tho tri-

g cmi nal nerve 1 but i s cone er:r..cd wi th t h e k i netic moveinent of t ho 

u pper j aw. A well- developed m. lov~tor ptcrvqoideus ( Fig . 25 ) - -- ------ -- - __ ........., ..:.l::'..------
origine.tos f r om t he v :;ntr c•,l oc1r:o o f t :~. ·.; l n tcra l rrall of t h e 

par ietal and its fibr es lie c•.:'ltorom,:i c i nd to insort in t he dorsa l 

r_~roove of the f urJod pr,12,tin c- ptorygoi d , lo.tc:rally to t 110 bony 

ring (Fie . 7) and -ch i s i n s e r tion i s continued post eri o.d fo r some 
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dist ~nce on tho dors~l surf~ce of the ptcrygoid . Some fibres nl s o 

insert on tho l c1,tern l Gd[;c of ·U:.c sph cm oid :-·.nd vontrnlly some 

fib rGs i nsert on t he fcscia of ~hem. protr~ctor ,toiygoidcus ~ 

'l1hi s muscle vrill exert e,, b'"1,ckwa rc."'.. :)Ul l on t h e p:·.lo.t inc- ptury;:-o i d 

anc."l. t end to lift i ·c, thus do-prosrdng -~ho mnxill[1,ry SOGJ'.ilCnt of t he 

skull . 

'rho m. '.Orot r r:.ctor ·,1tc:r,r.,.-o icl8us i s cons±·c.oro.bly l arger them 
.. ._ • ..___ .-... ....... .--A - ••_._ .... ___ ,,. • .... - ,_, • ,) - - ~•• -.,. - • 

has a n extens ive f a n - :::;ha p ed ori 0;i n on the la·i;ernJ. a.nd ventral sur

f e.,ce of t h e sph enoid bet,;recm t l1e basipt ::~cygo:i.d art icu l at ion 8,nd 

the basal t uber. Fr om h ere t h e fibres run pos·cerolP~terally to 

insert on t h e post e rior portion of t he qua drate p rocess of the ptery

goid, on the vent r c1,l ed.s e of t}rn quadrate ant8riorly to itr:.{ n otch 

and also on t h e me dian su rface of t '.1is bone laterodorsally to t h e 

quadrate process of the pterygoid (Fies . 25 & 26 ). Con traction 

of this muscle will tene. to pu11 the quadrate and t he quadrate 

::>recess of the ptc:.:-:;;go id anteromcsi ad 9 t hus lift i ng tllG maxill nry 

nc.:,-nent of the skull . 

'rhe __ j_aw muscl e_.,i nneryat ed __ b_x . the_ fac_ial. nerve 

The m. ~ depressor mandi bularis consists of e, distinct anterior 

portion and a l arGe posterior p ortion, t h e m. cervico manc1ibularis 

(the latter is not figu.red) . I ,;1ill use the name m. depressor 

mandi bulari s f or t h e anterior port ion only . The ori i in of thi s 

is ext raordinary i n t hat it lies v.1hoD.y on t h e dorsolateral sur-

face of the quac1rate . '.r]1is s h ort stout muscle is verJ strongl;y 
ct, 

inserted on t he whole dorsal surface of tho rotroerticular process 

a s well as on the m. . pteryr:;or,1andilmlaris behi nd it ( Figs . 24 & 26 ) . 

Contraction of t h j_s muscle "•.1ill deprcs i-: t 11.e lower jaw by pulling 

tho retroa rticu l a r p roccs::i toi,:nrcl.s t ho qn0-drate . 
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superficial fascia of the l at eral surf a ces of t h e m. depressor 

mandibularis and of the m. pterygomandibularis behind the lower 

jaw a rticulation ~ The origi n of the muscle i s unfortunatel y not 

i ncluded i n t he frnc:tions 1 but none of ·i:;he fibr es have their origin 

on the skull . The contradic t ion between its me,ssive size and 
f 

weak insertion makes i t difficult to ascertai n it s i ni luence on 

t he depress ion of t h e lower j a w. It would however be safe to as-

su.m.e t hat i t at least resists t h e tendency of the quadrate to move 

forwards i.:rhen the mouth i s o:;_:ionocl . 

JAW FUNCTION AND CRANIAL KI~S 

In 1 962 li'razz e t ta 1')o i nt ed. out the inadequacies of t he cJ.as

s ical a ccount of cranial ldnesis of Versluij s ( 1 ')10 1 191 2) . 

Versluijs saw in t hi s compJ_i cated me chani sm of liftinc t he snout 

a method of increasing t h e gape . Frazzctta proved experi ment ally 

that in a ctual fact- the gape i s l 0ssened with kinesis. He also 

showed that depression of t h e snout is as i mportant i n ki nesi s as 

r a i s ing it. The chi ef deficiency in Versluijs ' account seems 

to be that he mat e no allowanc e for the interaction between ki n e

sis and jaw function . 

Al t hough Frazzetta ( 1962 ) examined some f os Do.ria l lizards 

(AnElhisbaena alba A. fuli.q;ino Ba Ani ella -::mlch r a ) h i s account 
_:;;.i:_ ··- - · ·· - · - - -- - · ___ , --~- - - ·-- · -'--- ··-· -- - ' ··· - - -- - - -~ ------ ----

i s bns ed chiefly on terrestrial forrns . Th e only fos sorial form 

treated by, Verslui j s ( 1912) i s a.n amphisbgenic1 s :9ecies ,. Lal{j e r 

(1926) i n his extensive a ccount of t he tri~emi nal muscles of the 

sauropsids describes only two fos oorial lizards, both a~phi sbaenids . 

He givE.) S some considen-1t i on to the funct i onal aspects o::· these 
.s 

muscles 1 but onl y as an oxten J; ion of Verr'.'.llui js ' r10rk. i.fore r ccen-c 

work on f ossorial fo:rrns which include a discussion of k i nesis arc 

t ho s o of Van der J'forv.10 ( 19 44) on ~t.ias_melea_gris, Kri tzine;er 

( 1946 ) on ~foj1opclti~ __ c~eJ2_~i ~ , r_roerien ( 1950) on Anni c~l~......£1:l~-~I.§: , 
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Smit ( in press) on 'ty:ph f osaurus , Cluver ( i n p r ess) on L'i:Phlac.ont i a ~ 

an d Boyd ( in press) on M~l .'.':J1os_2J>s .. All t h ese u s e Vorslu i j s o,s 

e, point~fdepa:rt ure and l a ck o, f ull description of th.c mu ocles o.nd 

li~amen ts i nvolved i n loi::r<..,r jaw :func t ion , 

A full modern account of th0 kines i s and j o,w fun ction of a ny 

f os s oria l lizard i s t her e for e l ~ck i ns. The. following f.lccount is 

based on a e r i al coctions o f tl1~ s i n~le s p ecimen a va i l able , thus 

excludin c- t h e possi b:tlity,r of experi men t a l proof of t h e interpreta

tions a rrived a t. 

D~_bEII!US i s a pron ounced bur-rower anc.1 t h e obvious ch ang e i n 

proportion o f the various s kull elements (Fig . 25) ma y be expected 
n s 

to 1_1,we cm inf l u en ce on t h e cra i al kine e is rm d j 2,•.01 fun ction . 

" Th e i n itial charrges i n s kul l ;~roport ion follov, on t lle reduc-
1hc.. loss 

tion o f t h e eyes and~of t .!J_e tymprmic memb r ane and t h e t ympanic ca-

Thu reduction o :i: t he orb i t o,l re ;·ion leads to an i n crease 

in the s ize of t h e lJar ietal relc1,tive to t h e s ize of the skull a n d 

con sequently to~ more foreward position of t he mesokin,ietic joint ,. 

The ori3 in of them. p seudotem~ora l is a n d of the ant e rio r part of 
-th 

t h e m, adduct or mandibularis externus a lso lies fur}j.-f,er forwe,rd 

d irectly a bove t h eir ins e r t ion on t h e coronoid process . Apparent-

l y t h e i nitia l reason for t h e lo ss of met~kin etic movemen t lies 

i n t }.i.e i1eed jf'c,r s t renr.;t h ening the s kull :for burrov:;ing . The loss 

of -che circv.morbita l bones , part icularly of t h e jue;al allO\vs a 

fo:rward movement o f t l:e lower j a w in that t h e l a r ge coronoid p ro

cess is uni mpeded . 

Lo ss of t h e t ympani c membr ane e.nd t ym:panic cavity, a ccompa

nied by t h e loss of t h e pa rocci p i tal process , allow t l1e qua drate 

to become platelike with nn e:xtensive a tta ch.i-nent to t h e otic wall. 

'.i:he q_~t::e.rat e h ead t h ereb~r b ecomes larg e enough to serve o.s the 

sole ori~;in of t h e Li . dep r e s s or man dibula ri s . It is i n teresting 
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t o note the absen ce of t h e l i ec~ment be tween 101.-ver jaw and palatLne-

pt ery r·:o ic. complex. As Fr8-zzctta ( 1962) s hows, t h e ligament nor-

mally s erves to prevent dama g e to t he tympanum and t h e mi ddl e ea r 

by restrict i ng t h e clep~ccsnion of t h e lower jaw. Lo ss of the 

t :;rmpanum nnd reduc tion (1)):ff t he extracolumeJ.la r e all ow t h e qu2,dr a te 

to b ecome ante r iorly i n clin e d
1 

t :1.us bringin~ t h e lov,rer jaw a rti-
n. 

cu l at ion t o 2. posi t ion from 1.•.rhich 2.:!»J'• forward kinetic movement woulcl 

raise the lower jaw articula t i on consi derabl~in stead of merely 

movinc; it forwards as i n t h ose l i zards where the quadrate i s ver-

tical . Th is ef fect i s apparen t to a very mu ch small e r dec;r e e i n 

Va r ~,p.us wl'1.ere the quadr a te i s sli ghtly forv,ardly i n cl ined ( Frazzet

ta, 1 J 62) . 

In correl a tion with 
e 

t ld t anelo o f t h e quadra te and to allow 

an e?rec 'i:; ive length for t 1.1c m. cJ. e~r essor mandi bularis the ret ro

articu lar ~)roccsr~: p r ojec ts dov-mward at a sharp angl e i nstoac1 o:t' 
th 

more or less straisht buck ( I:' i :':; • 27) . A furhler re sult of t h e 

quadrate ane;le i s t he po fJtcr·ior:Ly facine art icular f acet of the 

lower jaw, and a oonsiclera blc recluc t i on i n the length o f t 1Je jaw 

at the back (Fig . 6) . 

Th e obvious advcmtae e o :r a s ubte n i1i nal .mouth i n burrowers 

a l c o l ea ds to an s.ntcri or s '.:orten i ne of t :1e 

This would t end to restri ct t h o s i ze of t ~ e 

loTTer jaw ( Figs . 4 2 24 ) . 

ga.pe , ~ ~ compa ris on 

to t he s ize of t h e s ku l l , and thero:fore o f t h e Itl8.SS o:f t :.,.e j8.Y! 
ckJc..r~ ~tn h ... hc:m- fo t~Q 
The/\ coronoicl p ro-c l o s i n c mu:~clcs, t :he l ov.rer j2.r.' i r., v er~r small . 

c esf_: i u mainly a zt r cngirl'teni ng device b ecaus e few :cmscle fi1Jreo 

a t tach to it . 

·I1he coron oid process i s forwa rdly placed on the jaw to ,).llow 

en ough l everage po,r.1er to compensat e for t h e wealmess inh erer:t in 

a flh (:)rt jaw. Su ch o.. po s i t i on o f t:1.e coron oi& proces s r:ould 
+h 

tend_ to re ,::trif!t t h e gape even fur►-ter b ecause it places t h e angl e 

of t he mouth forwards . The presence of 2. possible; mechanism 
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compensating for t h i s l os s i n actual gape will 1:>E- postula t ed be-

low. 

Cra.nial kinesis i n Di·oamus docs not differ i n principl~ f rom 
i.5 

that of oth er mesoki netic lizara.s . '.eh e mesokinetic joint n pla c ed 

far forward directly o,bove t J-~e equallJ forw8,rd.ly placed coronoid 

process and thus closely behind the an~le of the mouth (Fiss . 27, 

28 , 29) . There i s a Fell- clevclo:cJed bD,siptery0oid ,:i..rticulation thc:t; 

allows t he usual sliding movement of t h e pter:ygoid on the basipte
i 

rygoid pr ocess . ~he quadrat e process of the pter ygoid is ltea-

men·cousl y corn1ec·G~; d ·co -c;·1c q_uadrntc medi z,,lly to t he quaa.r ete con-

dyle E:,r1d 'Jelow the l cvol of "ii .'; (~ javr D,rticulat i on . The kinetic 

mu s cles, especia lly t l'1.c m. pr otr::\ctor pto :.."ye;oideus 2.re bet ter 

developed t han in terrestrial forms and t he fibres of t he lat iter 

a re prac ticall~ h orizontal . Contraction of t h em. protractor 
---

pt ery goideus wiJ.l pul l t )1.e pt ery0oid- palaptine unit and t hG quadr,1t e 
,__, 

condyle fo:rr.1a rds ca1.win;,: t h e ptc:r?goid to slide over t h o basipte-

rre;oid process . Th e pte:c7~·:oid-pBl 2.t i ne exerts pressure on t h e 

pa l s,t2.l re;~ion of t .!·1.e snout v.rh ich i s thus olevo.ted on t ;:i.e m.esoki-

netic joint . Tho f1.1.s i on of p~J.o.tine 2,n cl pterygoid is e,n obvious 

strenc t heni n~ device . Movc~ant bct~een frontals and pari etal 

i s not i mpeded. ( as :m;,y 02cm pos ::.; i 1Jlc from I1'ip;ure 11) by t he sub

olfa cto ry processes of t h e f ron t a ls as t hey are separ2,tec7. from the 
C. 

a.orsal parts of t h e pc:i.la tine r i nr.:; h~r 8, "tl o o<.1 s i nus . 'i'h e res·cri,-

ted gape is pnrtinlly compen s ~t e d for by the anter ior position 

o f t h e mesoki netic join t r c l ~tiv e to t h o ~n elc of the mouth, thus 

allo,.;.d.L.l'J.{; for t '.10 eJ.evat ion o f t ~1c snout to a ma;re effective angle . 

Contra ction of t he ill . leva t or :pter-y:~o i deus vvill reverse this 

rl ovemen t nncl. dep:..~os 11 V1.c~ s:nout . In t h is it is aided by the mas-

and b2,ckwards as will be shown lat er ( Fie; . 27) . 

rrhe bFJ.Ck and forth movom.cmt of t},_e v teryeoid CUU S 8 $ the 
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quadrate to rotat e in tho s trcpto :-:rcylic j oint . As t h i s bone 1 ies 

tl~ 
at 8.n ~m t e riorl;y- i n c l j_nod. o.n ~·J.o nn Rnt c ::t io :r. movement of /\:ptcryc:oid 

will not only co.use t he quadrate condylc to inovc f orwarc.~ , but will 

Z•.lso l i ft it . When the snout; irJ k i n etico.lly r a ised t he lower 

· jaw will thus be r ,:.i sed. at t h.o lmck ,:md. the j2w itself vrill tend 

to move forward ( Fie . 29 ). 

Simul tan eou::il y '.!iti1. t l1.e k i n etic movem ent the dep res s or mnn-

It is of i mpor-

t 8.nce t bat t he m. deprescor 1m:;n d.i lmlari ::: o lfi ginat eG on the q_ua drate 

only a n d not on -~he occ i 1Ji tCLl ros:Lon of ti.le skull . This a llows 

8. :-fo r war d sr.rini of t he qua d r a te and lowe r j2.w as a unit v1i thout 

·t;he rest r i ctine L1fJ.uen ce o f a b,.-.c1~mr d. pul l on the re t ronrt icuJ2r 

1_rroccs s , IJarticula rl~r i n o.. skull with a fonvardly s i t unted j aw 

nrt i cu l a tion . As 8. muscle can n ot be stretched for more than 

1955) the verticaJLl y d irected fibres 

of t ho iJl . :pseudotemJora:L i s limit t h e d i stance to 

n oid p rocess c an be 0 opre osed (Fi gs . 28 & 29 ) . 

whi ch t}i.e c0,r o
+-h 

Fu r l~er ...._mor~ 

contra ct ion of t l1c m. de)resr;or rnandi bulari s will a dd to t he e ffe c t 

o f t he ldnet ic moyemcnt i . e . to t~1.c forwar d :i:1ov '5ment· o f the q_uad:ra t e 

condy J.e and the r a ining of ·c~~e ~1.o ~'lcr j t3.w articulation. This 

wi l l c aus e t ]!e lower j a·:·1 to pivot around t he c or onoid p ro c ess 

i n se:-ction of the strect ch cd m. pscudot empor a lis and J.-:;he ant erio r 

f i b r e s of t he adductor externu□ c roup . I:fove·frent _ di.n the fulcrum 

a t t h e_ lowe_:r jaw_ articQlat ion_ is t 1!crefo re _ ";'Ja rtially replaced _.Q."L_ 

out ldnei::: i s a musc le i n t h i s position ,:ilJ_ restrict the gape 

drastically ( Fig . 2S ) . I n combi na~ion wi th kincs i s , however, 

a 30% or more i n crease over thi s res·c r i .c ted :·;ape i s accomplished 

(Fiz . 29 ) . 

In t his jaw len{;t h 

but of large jaw ans le jJ~; a ch ieved. This e ffective gape is 
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accomplished by the forward position of the mouth a s well as the 

pivo,ting of the lower jaw a t the mout11 corner . The combination 

of the two mouth opening mechanisms, apart from increasing the 

mouth ane;le, causes the mouth to be slightly protrudedye.nd t hui?-

to b e placed. in a more terminal position •. A further advantage 

of this p:i!'o-trutsion under burrowing circumstances i s th1:1,t, al tnough 

the j·a ws can be opened at a wide angle, the size of the total gape 

itself does not exceed the l a r gest diameter of the head (Fig. 29 ) .. 

The neck muscl es will aid t hem. depressor man.d:Lbularis and 

the protra ctor pterygoideu;s to overcome the pressure of the soil 

by lifting the head when the mouth is opened. Tne subterminal 

moutt1· can thus be placed in a completely terminal position. This 

is a n i mportant f eature for a fossoriallt animal that has to catch 

prey encountered directly in front of it, but would also bene-

fit from a subtermino..1/m.outh when burrowi ng . Kincsis helps to 

protrude the mout·h to a more terminal posit ion but tho completely 

t e rminnl position results from a backwarcl tilting o·f the head ( Fi{s• 

29} . 

Another adaptive value of the short lower jaw, apart from pla-
1> 

cing the moth subtennj_nally, lies in the grenter leverage power achie-
'\ 

vca. when the massive 2-dductor manclibulne muscle group closes t he 

j aws onto t he prey. Tl\is muscle group pulls the lower jaw up and 

bci,ckwards o Those fibres tho:t originate from the quadratc o.ncl i nsert 

on the lower j aw? particularly on the posterior rim of the coronoid 

p rocess , dec-reo.se, f-the angl e between the~ lower jaw and t-he quadratc 

hehind it when they contract o •j:his causes the quc.drc1 .. te condylc to 

swing downwo..rds and backwar ds aiding tho m. levatot' pterygoideus 

in pulling the pnlatine- pterygoid backwa r ds and. consequently in 

dGpressirrg the snout-. The depr ession of t he snou-t j_s thus synchro

nised v,ith the adduc t ion o·f tho lower jaw. This s i m.ultaneouf.1 move

ment of the upper and lower j aws not orrly increases the snappine; 

spe8d9 but both jaws 
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touch the prey at the same moment , a feature of 8 reat importance 

for an insectivore. 

D~!?_~mu~ thus retains cranial kincsis in s pite of the weaken

ing eff l~Ct it would t cmd to: have on the skull , as it increases the 
th 

angle of the opened short jaws. and, to geJ;ter with the other fea-

tures ment ioned a bove, increas on the ani mal ' s ability to catch 

prey . For a fo ssorial 1_t1ay of life the angle of the jaws in re-

lation to the corner of the mouth i s a s i mportant as t ho total gape 

it self . A gape with l a r ger jaws and a s .rnaller angle is less effi

cient than the same gape formed by smaller javvs at a larger angle. 

Th e former type of mouth would force t h e animal to ·work or push 

its j aws over the p rey . I n itially the p rey would be clamped 

between t he tips of t he jaws where much muscle povrn r is lost and 

where the prey is situated awkwardly for manipu l at ion by the jaws 

and tongue . 

'.,i1i th the s c.me gape and a l a r ger angle the mouth becomes 

s lightly pro truded and when t he jaws snap on to the prey a 

l a r ger proportion of the t eeth row can sink into it . AlS09 

r;l1en caueht, t he prey is in a more mana geable position relntive 

to t h e jaws anL~ the t ongue and to ·i;hg poir:i.t: where rolatj ve to 

t ho jaws and the tengi.,10 anel. to t he po int where the jaw muscle 

exe rt t heir maximum power on t h e lower jav, . 

DISCUSSION 

In Romer ' s 11 osteoloe,7 of Reptiles" (1952 , p . 552 ) the diae;

n osis o.f t ho f amily Dibami dae conta ins several qu e s tion marks 

that c an n o~ be eliminnted . In t he· species Dibamus . .n~vae --guineae 1 

nt l east 9 t he 1Jostorbi t a l? the eprupt erygoid 2..nd the interorbi tal 

se:;:itum aro indeed absent as Boulone;er had noted in 1887. 

Bouleng er (1887), Camp (1923 ), Romer (1952 ) and Guib0 (1970} 

all say that the prcmaxilla i s paired. In D. n ovae- euin_eac t he r e 
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:is a single fused element a s Smith ( 1935) has also sho•.,vn . Bou-

l enger, Smith and Romer not e t he absence 0£ an infraorbital 

foramui ( palatine vacuity) . 

v. novae.=_W-nea c, where there 
!)_ 

This i s incorrect , at least for 
I 

i s a small but def¢n i te fenestr a 

(Fig •• ) . 

Skull characters that have been correctl y noted by ea rlie r 

authors are the a bsencc of c r anial arches , the r~rea tly expanded. 

quadrate (Smith, 1935), the absence of a tyro.panic cavity and a 

stapes p i erced by the stapedial artery ( Underwood , r957) . 

The D~.92,mus skull sl1ows extreme f ossorial degenera t ion 

D.}:)proa ching i n deg r e e that o f the Amphisbaenidae, the Pyc;opodida e 

and the Leptotyph lopidae . 
n. 

'.'! i th these ( and other ) taxO":~omicnlly 

widely s eparated squnmate burrowers it share s 2, large number of 

a~apt ive t endencies, swnmar i sed by e . e; . Roirrer ( 1952) . In c om-

parison to the extreme forms amongst these the skv.11 i s compara

t ivel y li~htly buil t , the bonen not much thickened and except in 

t he n a sal r c Lsion not part icu larly closely knit •. 

T~E PALATE 

Apart from i'J~b~. only one other liz:nrc1 , t he burrov·rin0 skink 

T;[J?hlosaurus ( Smit , i n press ) is lmo,1m to have a completely closed 

palat e wi th a secondary cho::-i_nal op ening si tuat ecl f ar back between 

the p terygoi ds, nlthoue;h another ski n k ;p'~linia (du Toit , i n 

p ress) approa ches thi s cond i t ion. All skink s 7 a nd among 

lizards skinks only , have an a ir pa~'Jsae;e funct ionally closed off 

from the mout h cavity proper ( Fuchs , 1908 ) . This i s a ccomplis h e d 

by a lateral flap of skin that , ant eriorly, covers t he choana 

and, 9ost erior l y , ( ,vhere it i s supported by a pal atal fl anr(e of 

the :palatine ) conv erts the post- chori,na l palat a l groove into a 

f unctional na sopharyngenl c.uc ·t:. il:xcept a t the back where tl1.e 

nasopharyngcnl duct opens wi dely into t h e rn.outh crwity t hrour~h a 

seconda ry choana , communicat i on b etween the mout h c c=wi ty on t h e 
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one hand and the nasal cavity and the naso-pharyngeal duct on 

the other is reduced t~ a narrow apparently non- functional slit. 

The genus '.£y]hlosaurus demonstr ates beautifully how a closed type 

of palate can a rise in skinks by a simple elimination of these 

slits: in T. lineat~ the slits are present while in the otherwise 

closely similar T. caecus they are closed by a fleshy fusion of 

the lips of the slits anteriorly and further back by a sutur e be

tween the median edges of the two· flanges of each cylinder- sho.ped 

palat ine (Smith , in press}. 

In pibamus there is a complete bony palate, formed anteriorly 
e by a sutur al connection between the vomer on t he ont hand and the 

C 
maxilla and a typically scinf-d palatal flange of the palatine 

on the other, and, poster iorly-, by an actual ·t;hough only partial 

fusion between the two flanges ·of each palatine. In Dibamus the 

the dorsal flange is much reduced (Fig 12) and as in Feylinia 

(where , however, the pal atine and pter ygoid are not fused)the 

palatal flange may contain a pterygoid compo·nent:. It is extre- -

mely unlikely that this tne of secondary bony Ealate could hav e 

?risen twice in the lizards and conses.,uently a scincid origin for 

Dibamus must be accepted . Wherea s the genus Typhlosaurus demon-

stro.tes the development of a. closed scincid palate in one sine:)..e 

s tep , Feylinia illustrates an intermediate stRge t owards its full 

development •. The anterior t wo t hirds oif t h e vomer is sutured to 

t h e maxilla but behind t his a t ypica lly scincid slit connects t h e 

na.sa.l c o..vity and the nasopharyngeal duct with the mouth cavi:t-y 

(du Toit in press) . 

Diba.™ diffe r s from both '.1Y.E_hl2saurus and Feylini~ in that 

the t wo palatines are not sutured together in the midline , t he 
~ ~ "" o.S ~ r "'° 

interpt erygoid vacuity ext ending ~ bet v\l'eenAth e po~t erior sec-

tions of the vomers . It differs also in havine a short soft 

palate over a posterior common s ection of the 11\i·;o naso.pharyngeal 
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In view o.f Underwood's ( 1957) and Gui be•.:s ( 1970) opinion -

that Dibamus belongs in the Gekkota it should .be emphasised that 
CZ 

in havine n bony connection across the fnestra exochoanalis behind 
/I 

the ort;an o·f Jacobson (secondary palate of Fuchs, 1908) Dibo.mus., 
Cll'\.Cl, 

has a neochonnn.te type of palate while both ·the Geckonidae (Lakjer , 

1927) and their fossorial derivatives, the Pygopodidae (Stephenson, 

1962) are :pa laeo,cho-anate., 
I'\, 

In Dibamus the relations of the )(asolacrimal duct to Fuch ' s . 

secondary palate is different from that :tround in a neochoRnate 

In Varanus the longer of the two nasolacrimal ) 
U3elf ttir 7 I 0/ 5 t> . 

• I ducts runs ventrally to the short suture between maxilla and vomer . 

such as Varanus. 

J... Dilo etrn1,1~ ff.. e cl1,1,c.t fie.~ q r;; r f, a.II~ +o thct bi>fl~ pulctfe C(). ih~ ?U.-t~re b ll-ti..vev, l)o mll.r" °'"'f ,rr,01.'f1//q 
as/far as the palata l gap betwe0n maxilla, vomer and septomaxilla 

Q 
( Fig. Ml). It passes through this gap and then runs ventrally· 

to the septomaxilla to t he organ of Jacobson. The palatal gap 

represents the poster ior section o.f t he external vomeronasal fe-

nestra. The ~ini~ condition shows how the dibamid condition 

could have come about . Here/ tho nasolacrimal duct issues from 

the skull onto the ventral surface of the paJ,at c far bD,ck through 

the anterior end of the much restricted choana. It then runs 

forwa rds for some d.ist ::1.nce in a small e roove formed by an over

lap of the maxilla aver the vomer medial to the maxilla- vomer 

suture, but gradually· moves dorsall y !£,t,£ the suture where it 

~emains up to the vomeronasal fenestrR. In Dibrunus where the 

cho2.na became completely closed off externally· the duct evontually

cnme to lie dorsally to the suture . 

The o·r gan of Jacobson is more dee;enerate than in any other 

kno1flrl burrov-rer. It also differs from all others in that it lies 

wholly behind the lamin2. trru1svers11liis anterior and that its duct 

issues terminally and opens into the mouth cavity some distance 

in front of t h e organ . Pcrhap~ .. o,s a consequence of this the 
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anterior rim o,f t he ,xt ern['.1 vomerono.snl fenestrn is formed by· tho 

premci..xillu o..nd not by the vomcr ;:-,nd m,n,xilln . 

PARABASAL CANAL 

In Dib~Jl..§. ~sin e . 0• M.9n~~~~_l._s._ (KritzinGer, 1946), Anniellq 
5 

( To erien., 1950) , Feylinio, ( du 'l1 oi t, in press) 2nd !Y.EhlqA~u]'._}ls 

(Smit, in press ) tho int \..)rno...1: cnrotid :-i,rt ery and the pc.lo:t;inc 

branch o.f Vll run i n o. c2.n0-l i n the) bony/1sidc wc,11 of t he br ni n 

cavity. Toori en ( 195'0) postuln.tes thr,t tho posterior p:,,rt of ~ 

thi.s c,n,no,l i .s,jmot o.. true p::,,ro,bnso.l C",ne',l but :i s econdc..ry co..no,l 

indico.ting t he suture betwcc-m. the fused sphenoid ::me. pro- otic • 
e, 

In Dibc,mus the sutur(f is present c.nd t11B co.no.l o.c tuo.lly lies in 
) 

it, thus confirming 'fo oriens su&r-:ost ion. In Di bnmus tho nnto---------------
. r.:t . ".,, b 1 7 ' f f 1 'I" 1-r1or po/\ ion or Gile p::1ru ::i.so, cancL i n ront o t .. 10 ruo.imem:;o.ry 

cristn sellc.ris i s open dorsna1y . Th is i s nlso the c o.se L"l 

mnn;r fossorin l nAfrico.n s k i nks ' o . g . Eeylip.i_~ one~ Ty_phlihsuurus. 

or~ ICO- OC CIPI TAL REG ION 

I n burrowers, ns a r~sult of ndnptive chnn~os in the middle 

enr thu proportions ~nd tho re~ntions of t h o components elements 
1-h 

of t he .otic capsul e '.'.lso t end to cho..nge . In !)_i~~~ tho leng:ffti-

of the l ~ r ge fencst r a. ovnlis is tsr eci,t e r t hnn its height and 

it fnces vont ro- lntor2lly insteo.c1 of l'."'.ternlly , tho v.rhole Mic 

cnpsulc bei ng tilted dovm1,·vn rds i,, 
~ I 

A poculi ~r feature of the i nner ear of some burrowors, ~p-

pnrentl y vrithout c.dnpt ive v n lu~ , is thc.t tho poril ymplP .. tic daict 

lies in o. bony ch~nnel . 

o.nrphisbn cmids nnd to o. l essor extent in some for.rnori.::,l skinks 

( CCoerion, 1963 ) o It i s found a lso in Di~~mus but here the t wo 

sections of t he loop of bony chc.nnel lie inn vcrticnl plo.ne 

compar ed tiD the otb.0r burr owers -..,herG the loop I lic,yin o. more or 

l oss h orizontnl plane . 
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D:Lbamus differs from all other A burrowers i n having a very 

narrow tectum synoticum accompanied by the absence o·f a pro-

cessus ascendens tecti synotici . In this :rregion too is a feature 

which distinguishes Di:.)amus from all other lmown lizards~ There 

is a well developed suture between t h e exoccipital and the op is

thotic bones. 

QUADBATE AND LOWER JAW. 

The greatly expanded, flat plate- like quadrato of Di_p.Q~J.1S is 

in complete contrast to the rod- like quadrat es o·f other extreme 
p 

squamate burrowers e. g . Oph3:.~s~, Leptotyphlo:pidae , Typhl~idae 

and many Amphisba enidae. Anything resembling it is found only 

in burrowing skinks such as !x_phlacontias, F~linia nnd '.tD?_hl~-

13aurus. In the first t wo it i s a flattened inverted L-shaped 

bone s howing the pibamus tendency t:owards enlc.reement of the head 

but having a less expanded bo dy . In Dibam\l-3.. t h e body is much• 

enl arged for articulRtion with the enormous int ernc.•,l probess of 

the columella . In T.Y-Phl<2,saurus the bone i s also flattened but 

of a more compact , squarish shape with both head and body enla :rgAd.. 

The shape i s influ enced by the type of columella , the angle of 

the basic, inve:;.~ted L bei ::-1g funnel-shaped to 2.ccommodate t l:J.e 

much enlarged forwardly inclined extracolume:!..12, (Smit, in :press). 

In shape t he quadrate of Di l?.~JllU~. t hus fal ls within the rang e 

of 
I.. 

va1a t ion of' tbnt :o::f scincid burrowers . 

I n its Wt'Jproach to a horizonte.l po s i tj_on the ··quad.ra t e of 

DibE1,illus i G fJur passed by the ro d-like quadrateG of the f orms 

mentioned a bove. In !"_~:ylinJ..~'?:. the quadrat e is a l oo s ome1_;1hat til t E~c,l 

but whereas here t he much reduced paroccipita l process lies be

hind the fenestra ovalis ( o.u Toit, in prc sr1 ), in Dibamus the 

articulation for t h e quadr a te hoad. lies on an overhang l a teral 

to t he fenest ra.. 
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Something simtlar to tho peculinr cylindrical, dovmwardly- di

rected retroart·icular process of ~:i_;bamus is found o.l~e>~ :in t:he 

o.mphi.sbaenid Rhineurc floridana but in none o,f the burro·wing skinks. 

In some of th0 other o:m.phisbo.enids the retro·articul ar pr occss is 

abscrt (Zange~l, 1944) . 

JA~ FUNCTION I AND KINESIS 

In t'11.e descrip:ltivo pnrt of the po,per it wo.s sh~ how certo,in 

struc.turo.l adaptations of the di brunid skull and the consequent: 

changes in muscle o,ttachmcmts influence the lfnw funct·i.on and era-

nial kinesis . 
re 

These o.dapt ri,tions occur to a g#ater o:r lesser de-

gree irr all bfrowers e . g . cm• anteriorly inclined quadrate, a 

lowe r jaw greoftly shortened both because o·f the quo.drate angle and 

because of the subtermi rra lly· placed mouth, anu arr o.nteriorly· si*ted 

mesokirm:ttic joint (e. g . Zcmgerl , 1944 on Amphisbaenidae; M<1..c""' Dowell 
't -

et. o._1, l954 on- Qrr.~=!:_oseps n~a.,;:,atus) . 

The jaw;, mfscles, where they· nre knovm e . g . !rIJ-.Ph.:!-s_b~no.. c,lba 

Ae_pj_<'!.9st·ercim microceph,<:::lon (4,,o.kj er, 1926 > :figures 82 cmd 86 ), 3-l1i

neura florido.nn (ovm observo.tion k,nd Leptotyphlopidae (Ho.C1..s, 1930) 

show cm oivero.11 re somb1Dnce in general pa t .t ·em to th[1.t , of Dib.0:£1~§.• 

It cnn be expected therefore t ~ho.t the type of jmv action and. crn

n i n l kincsis postulo..tod for Dibo..mus would occur nlso, in these other 

extreme burrowe rs . It is interesting to note th2-t al though 

V ()TGlu,Ys ( 1912 ); do c s not mont ion it in his o.ccount, his fic;uro on 

po.go 633, illustrr,,t ing tho kinosis o·f A.E!.J2llisbnino......EJ}., , shows o, 

simil~r tendency for the qu~dro..te- lowor jaw articulo.~ion to be 

r o.isod during clovo,tion of t he snout. 

THE MIDDLE EAR AND SYSTEMATIC POSITION 

Since tho t:imo of,' Bililµl en,:;or ( 1 887) the Di bo.midac ho..ve been 

generally r ogo,rdod o..s r olc,t od to, the Scincidae . Romer in his 

11Ost·eology o-f reptiles ,: ( 1 952) plac es th0 fo..mily as of uncertnin 
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nffinity- within th0 Infl'o.order Lcptoglosso. (Scirrcomo,rpho. ) o.nd 
retains this in h~s l o.test clossificntion (198£}. Gui. be ( 1970-?,, 

t: 
following o. t entc:.t ivc sue;gustion by Underwood (1957), places thG 
Dibnmido.o i n t :1c Infrc.orcler Gckkoto. close to the fossorio.l Py go

Th i s they b~se chie fly on th0 fo.ct that in livinc rep
tiles the ririmitive condition where the sto.pcs i s p i erced tzy- t-hc 
st~pcdi2.l o.rt ury , i o prt:scrv·od only in ~ nnd in some e:ecko·s. 
The few o-thcr points of evidence presented, such os the common 
l o.ck of ostcod~rmn cmc1 t lle c ocko ty~1c v crtebro.c in Dibc.Il}~, o.r c ~f 
b.est r ['tthor nmbi @lous o.nd in ~ny cc.so outside thc s cope of this 

The purfor::i.t od s tr-.p cs , c.lthoupi. c ort8.inly- o. v o..licl' point, los0s 
n gr e8.t de"".l of i ts import r.mce Hhen it is shovm tho..t the rest of 

the middle e8.r structure of Dibcunus i s of o.. definit-cly non- gecko-
nid t ype . In neither the gec kos (Vc rsluys, 1898; Brl ock, 
nor in tho Pyg6did~c ( Underwood, 1957, p. 218 ) is there nn I\ 

1932) 
r'l 

intero.l ;. 
p rocess of tho columclln •. Dibfl.IJ?.EJ2 ho.s, in c.ddition t o r.i. smo.11 
dors~l p r ocess 1 c p rominent int e rnal proc0ss i n synovi ol o.rticu

l"f 
l :•.tion 1,/i th t ho quv..dra.te ( Figo ,JW-. ) . A further proof of th1::. non-
t:;uckonid ori:3in of Di br-.mus is the cou :osc t o.lrnn by the chordo.. tympcmi 
throueh the middle o~r • In 8.ll non- geckos the nerve is looped 
..... round beh .. ind t h e intcrno.l p roces s in :::,,. p roximo.1-disto.l direction 
before runnine; dovm. ir.. fron·~ of tho columclJ.r~ on its v,o.y to the 
lov,or je1.w. In the f os s orin l skinks Fc_ylinic. ( du Toi t, in press} 

-6~s c..nd Ty1)h~_9..2:.oneh..Q£5;':§ ( Cluver 9 in press)., tho cxtro.columollo. i s c b-

s ..... nt- nnd thu chord~ tymp-;ni p::-.sscs down pehind the sto..pcs to the 
lo~rnr j [l.w . Tl.i s is the U (;l.Se c.l so in Dibo:!!1_~ (Fig . f 8b ) . In gec kos 
(VersluYs, 11.398 ) :::•.nd i n pyr;opodids (Unde r wood, 1957 p . 255) the 

""' chordo. t 11:pn.ni, in thu o.bsonce of ~.n intorn:-i.l p rocess , docs not 
pr'.ss over the stn1w s but r uns down .~front of t l:.e columollc, . 

We the;reforc hnv o to explain the :9rcs-.Jnco of n. pcrfor~t cd sto.pcs 
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in cm n.nimc.1 with nn otherwise rron- geckonid type of middle en r 

Gnd o.. po..lntc o:f n. definitely scincid type . If on the strength 

of thu pci,lo,t ·o we r ego..r d Di b~ o..s o. s cinco]morph , we c a.n inter 

p r et tho pcrfora.t e d sto.pes in one of t wo wcys: Firsfly, it mri.y-

be o.. p rimitive cho.r o..ct c r r otcinod by o..n o~rly offshoot of the mn. i n 

ski nk line in par a llel to it s r etention in tho g eck o line . It is 

intcrcstinc t o note tho.t C-'."•,mp ( 1923 p . 333) in o. chn rt illustrntin e; 

the phylogeny of t ho lizo..rdf f ~milics r cg~rds t he Dib~idce ?s 
-p... I, the c nrlicst offshoot (Eocene ) of tho Scifoidoa; the Feylin~do..c 

( including T,XQ._hlo~rus ). :::-.nd tho Anelytropsido.e boine; l etter off

shoots . 

Tho s econd p ossibility no.mely t hnt the pcrforo..ted stnpesfis 
C a. Y\ n. o 1 ,6 e /<7 r 4 vru/ 

" s c condo.ry char a cter i.s i nc~po.tll r 0>f p roof 1,yi t hout cmbryologico.l 

m::1.terin.l. Howeve r, the rid.:sclikc n ntur c of tho stcpes skift o.nc.. 
t h,:; n:1ture o,f t h e sto,~cdi ::-.1 f oro.mcn through i t a r c such tho..t n 

sccondnry orig i n cc,n CP,sily be [',ttributcd to t he pcrforo.tion (Fi.:; . 

/ 9). '1:he ero:::-,tly enlnr.3:od , f orw:~rdly· inclined i ntornn l process , 

sub j e c tod to t he str0ss-.;s i mposed by r-.n a r ticul::-stion with o. move

able qucdr ate would obviously b e ib n ocd of buttrcssine to st~bi

lisc i -t ::.r{ni nst t he l ::!.:ccc fooii;>lo.te . It i n poss i bl c/to visua lise 

h ow Cl. stcpedio,l ~ rt c r y , po.ssin,1 through t he n n rrow s pc,c e b otv,0cn 

foot:pln t c r.nc1 i nt c rn~.l p rocess , behind t he origi nal shci,ft' , could 

be t r apped by an ",ddi tion['..l skol c t '."'..l conneetion bct•-';0<-n foot:;,l C'.te 

:md 1ir o c ess ( Fi gs . 5 7 180. i & b) . In the limbless skink Molr-.noseps 
t. 
~ there is C'.n c.nomv,lous7ormd i tion i n v1hich the hyoicl b r 2-nch 

of tho Vll th n erve , 1 orccs t he bn se of the short stnpos (Boyd 1 

i n p r es:::.: ) . Thj_ s c '."'..nno t :9ossi bly be o. primi t i vc condition ~nd 

is a. clenr c o.so of trappi n g by the sto.pcso ~!iol ::mos0ps thus shows 

th~~t it is unwi s1J i n dugenorc-,to lizo..rds to use c-, '()Crforated sto.:-;_J C:JS 

C'.S n nystom~tic ch~r~ctcr . Thu mnin a r gument i n fo.vour of n 

~eckonid relc,t i onship f or pib£:Pl~ t hus fc.lls o.wa y . 
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Dibnm}l._§3 o-n the evidcnc!'lJ of,f_-rnidc1lc ear structure belone,s to the non-/ 
g_£ckoni .2-_J:i!_OU.J2_ of lizo..rds nnd on tho . evidence _of_ tho scincid ty·D_S, 
of plnt_9 iE. c1Etl1..r~ c, mcmber __ 9f -~110 Sci nco~pho .• 

AFFINI'rrcs i.HTH OTII:SR SCINCOMOHPA 

The ::~ffinitics of Dibci,mus within the Scincomorpho. is uncertain; 
o.lthou~h 8.ccordint; to Millur (1966~) the structuru of its cochlear 
duct sho;m clos;_: r cs8mblnnce to th['.t of fo.nolyt:ropsis . Among 
fo ssoriul skinks the skulls of se::verJl Afric::-.n forms h::i.vo been do
scri bed ( j\conti.9,_~ , !,y_phlos_2.-q__r_::us_, Mel_c.no sc:cs, m_hlc..co_l}-tios o.nd 
P_c..Y.:linia ) nnd tho cxt0r nc..l fenturcs of the skull of tho M::1,dc~gnscc.r 
genus y_q_~l t .zltovric. c-,re known from the worlf of Ro.b<'.nus ( Romer, 1952). 

The Africc,n f orms f::-.11 into tHO groups one inc] urlin.g=_!r.3m-tr::i,afl_ 
~ culminating in ~yphlos3.urus and the other culmin~ting in 
Feylinin ( de Witte mid Lo.urcnt, 1943). As far o.s the skull is 
concerned the two groups differ chiefly in the stru.cturo of the 
pnlC1,to o.nd in the form of tho stc.,pos c-;nd qundrntc o,nd the ;?-:cmor~.l 

lJroportions of the otic region. In p,,lnte type Dib~mus is closer 
to Feylinio, than to T_xphlosnurus . In the structure o·f ·i;he colu-
mellc.. o.,uris, nnd i n the proportions of the otic cc.psule Dibc.rnus 
differs from both Africc.n grou~o but not more t hGn they differ from 
eo..ch other. 

Ap~rt therefore from one or two pcrhc.ps primitive f0c..tures 
I I 

( scv-. r ~te cxocc i p i t a l and o-pisthotic bonGs nnd the pcrfor::-.ted sto,pcr,; 
there woul d seem ~o be insm.ff icicnt erounds for sepr'..ro.ting Dib--'~ 

~ f r om the Scincidn0 in a. fo.mily of its own. Ij forms such c..s 

1y-~hl~s~ur:u:_s o.nd Feylin~.£:_, both equally or very little less do
ecncr~to th~n Dib~, nre to be included in the f['.D1ily Sc incid~e 

there is no re8.son to oxcluclc Dib:-i.mus from it . 
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Figure 1. Graphic reconstruction of the skull in dorsal view. 
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Figure 2. Graphic reconstruction of the skull in ventral view. 
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Figure 3. Graphic reconstruction of the skul l w ithout lower Jaw in lateral view. 
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Figure 6. Graphic reconstruction of the lower jaw and the quadrate in medial view. 
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Figure 7 Graphic reconstruction of the skull in dorsal view. The dorsal bones are removed 
to show the dorsal surface of the · palate and a frontal section is made 

through the left otic capsule. 
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Figure 8. Graphic reconstruction of sagital section through the skull. 
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Figure 9. Contour reconstruction of the anterior portion of the snout. 
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Figure 10. Contour reconstruction of the snout in the conchal zone. 
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The parietal IS removed to show the subolfactory process clearly. 
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Figure 7 2(a} Graphic reconstruc tion of t he nasal sac in lateral view. 
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Figure 12(b). Cross-section through the nasopharyngeal duc t (sec tion Af.) 
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Figure 13. Diagramatic cross-sect ions through the nasal sac in the conchal zone of (a) Dibarrius 

and {b) in a generalised, skifl-k to show the closure of the choana in Dibamus. 



Stellenbosch University https://scholar.sun.ac.za

olfactory epithelium 

paries nasi 

duc-t of 
lateral nasal gland 

r. lateral is nasi 

ciliated respiratory 
epithelium· 

dentary 

... - -,:,. 

\ "}) . 
/ ···' .., . .-.; 

nasal 

nasal septum 

sep to maxil la 

r. medialis nasi 

,,-u'l..-.~.-"' ..... ; ,.,... ___ - - - organ of Jacobson 

paraseptal ca rtilage 

vomer 

nasolacrim,11 ciut • 
( " choanenrinne" l 

ectochoanal car t i I age 

mentomandibular 

symphysis. 

1 mm 

Figure 14. Cross section through the organ of Jacobson. 
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Figure 15 .. ,Grapli1c reconstruction of the naSal capsule in dorsal view. 
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Figure 16. Graphic reconstruct1cn of the nasal capsule in ventral view. 
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Figure 11.1 Graphic reconst ruction of the nasal capsule in lateral view. 
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Figure 18(a). Graphic reconstruction of the otico-occipital region in lateral view. 

Diagram to show relations o f the nerves and arteries of the middle 
ear. The paroccipital process is removed to show the upper edge of 
the footplate and the quadrate process of t he pterygoirf 
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Figure 19. Cross sect ion throuyh the anterior portion o f the otic capsule. 
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Figure 20. Cross sec t ion through the otic capsule beh ind f igure 79. 
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_Figure 2!:. Graphic reconstruction of the cranial nerves and the brain in lateral vie~. 
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' Figure 22. Graphic reconstruction ot the hyoid apparatus in ven tra l view: 
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Figure 23. Graphic reconstruction of the jaw muscles in lateral view. 
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Figure 25. Graphic reconstruction of the constructor do·rsal is group (k inesis muscles) in lateral view. 
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Figure 26. Graphic reconstruction of the jaw muscles in ventral view. 
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Figure 27. Diagram to illustrate the influence of k,nesis on the closure of the mouth. Arrows indicate the forces exerted on the lower jaw and snout by the muscles. 



Stellenbosch University https://scholar.sun.ac.za

maximum extension of m.
0
pseudotemporalis 

tilted a . 
Xts of . 

body axis_ 

·-·~1Pitat . - . segment --..... . __ 

- ·-·-·---· 

corne'r of mouth 

force of neck muscle~. 

' force of m. depressor mandibularis 

•Figure 28. Diagram to illustrate the size of the gape if the mouth should be 
opened without utilizing kinesis. 
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Figure 29 D 1acl' am to il lustra tP thf' i n<".-eaSP 1n s11P of rhp <Jilr1P .\ h1•n k inesic; is u t il i<;ed . Note that for the same t i lted ax is 

of ocr.:ipital segment, as in f ig. 28, the mouth 1s placed more terminal ly. 




