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a. 

saoat, 1ncerely :fo,- his oonat.ant. asaia tance an · advice. 

W:1\orical lnt.fowct.109. 
- Thia int.rocl1lctJ.on. is int.ende :t.o •ttrV• aa a abort. 

aummar ot' t.h• conat1 t.ut.ioa ot ·tJ:l• nasal oi-gan and pal.at.• ot 

el.l •• a r6•~ 0£ t.he t.ermiDology adopt.• • ✓ 

An aaequa\4 account.. of 'Ule .uiatlng llterat.m"e on the aubJect. 

aat,t.er 1a 41acuaaee1 in connexion with each f'•11Y a.a it 1• beiac 

treate ·of. 

literature on t.ha ve.rt.ebl· tA naaal capsule u.. ,reader 1a re1'ern4 

io t.he ork. of aft·er1 (1921). 

T1e ol.lt naoat. par1. _of tne nasal cavlUea conaiata o,r a 

fairly ext-ena1ve veat1b&ala lined tr1 caverno11a (erect.ile) elaaUc 

muacuar 1.ia 11• (Lapage, 1926) l• di Crexll t.he extu-nal nar1a 

to open a:nt.ertori.,- 1A\O 1.b ·. true nasal c :vi -c., oraal. t.o ihe m14d.le 

ot t.il8 ergan ot , aoobao~. he t.ru• or oltac t.ory part. ot 1.be 

nual · c :vit,y la aubd1vide4 in.to a •aln· _port.ion ait.11 ted next w 
t.be aept.ura an : an extraconchal r •ceaa, coawunio ting wit.b t.he 

toni•r c v1ty above ,and Ue ind t.he co11cha naaal.iaJ 11:. Uea 

Mt-ween t.be 0111.er aide-wal..l o ·tJl• ooucba and 't.he aide-wall. o'f t.be 

•bin Ul8 choana an t.he ocmcha,a poat.erior 

bli.a<l cavit.y(the antorbital chamber), lined .with respiratory. 

epithelium, is formed. 
. '-

'l'h• "1Aner c,boaoat• ( 8p ert.; 19 3) oo,w•ot.a 't.he t.r11e 

na.sal cav1\y 11.b ~h reapir to:ry choanal _paaa ••("Choanengaaa", 

Ucha 1908)~ and t.h.ia 1n tarn c04ium.icat.ea wit.hi.be oral cavlt,y 

:,, :b7 ••ana or t.he •lit-like tto11:t.er choana." . The develo,taen'I. ot 
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on tJl• bor<ler bet.ween \be ve•tJ.bule and \he ~1.ae naaaloaYlt.,. 

Tb• r•ll• etbaoiaalia .of fa .ant.era t.h• nasal oapaill.• 

\.bro11gh t.he tlaaura orbi1.011&aalla. underneat.h the •pheA•t.bao14 

coaaiaaw-a co.anec t,ing t, e naaal capa1.1le wi t,b th• pl.anum a1apra

aept,a1e. Inaide tJle oapaul.e it '11videa into it.a two e0111pOAent.a1 

\he r•Wi la1..erali• iaauin41 t.hrough t,hg f'oraaen eplpbaa.lal.• taae

<liat.ely above t.he adlt.ua conchae 1.0 inne.i-vate t.he landula aualia 

la\e.J"alla, whila t.b• r•ua a clialia rwia alongeide U. ••pt.ta w 
iaaue UU-ou,ib we. t'oraaeA aptcaie 1n the c11p0la ant.erior. 

The akelet.al ea.paUle ot the organ ot Jacobaon la 

deacr1oedi 04 pq• 106. or ara accot.1n.i. ot t.he twicU.cm ot the 

organ \he rea<1ei· ia ret-vred to t.he work or Broman (1920). 

Two carUla&•• pz·oJect. trom t.he l•ina t.rariaveraalia anterior_& 

'-he paraaept.al twains •1 tJi t.be planum ant.orbit.ale, and t.h• Nt.o

oboanal aupport.ir&g t.h• lat.eral • • of the ohoana an •ding 

tr••l¥• 

The deaer1pt.ive pert ot th lAveaUgaUon la bued 

11aln1¥ on \axon:oaiic data aa a-et ort.b 1A the well-known work ~ 

Camp (1923)J arooaa (1936) bu al.ao t.eat-itied to tlle ucelluo• -cd' 

C•p•• ayat.em. In a r ·ew cues on}¥ waa it. found uc•aaar.v t;o 

deviate frora C•p'• arranauect., as in t-be cue of t.he Geokoni\iae, · 

which are plaeea a-c, th• end of t.he AacalabOt.a, •inc• tb•.Y repru•\ 

a nat.ural wanai t.ion t.o t.be utiarc:hoglosaa, u rar u t.he nual 

. r ion ia uoncern.ed. / 

/ 

The Rhynchpcepllalian nasal capa11la ia deaerili>e talrq 
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tully since it. .fonu a convenient. intro ucUen and a .iil~rpholo• 

gioal link with that of t,. • pritd t1ve I g u.anidae. 

Diacuaeion ot homologi sand af'r initiea an co.rapariacm 

w1 t.h ce di tio 1a obtaining in ot.her Vertebrate &r0\l.P8 have be• 
I 

confine as far aa pooaibl .a to the r6sum, at. ~he encl of t,be •ork · < 

in ord.el• t.o avoi d repeti tioth 

/ 
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I 

1.8. · 

To the ·bea 1. ot DV k.no~l • no d•t.ail.ed work on t.ne nual 

r,asion 9f t.n• l uanidae bu appear.•4, with th1t ••oept,ioc ot thal . 

ot _ or,1 (l.879) on • e &ict.\18 naaol criuaalia, in wMch a d"crip

Uon of Ulv .nual. capsule,. 't b.e oi- f;1 of J'ai:::ouaon .,mu tbe .actua 

AUOl.acl"buui• of the following I,iuatli aenera ia givttJu 

LiolttHKII piqfrJMh Wt@tfJJWt' btl,li& alW "g94oqorys WldQlat.ya. 

ot' t.heae I •d aol• t,o ••'Iiio• olllH 1.be .last. Born calle4 

at.i.ent.io.o t-o t.ha v~ri' p:tait1vt i"elat.loaa of ~ dt.lcwa ouo-

l.a.Cl".1 al.1.B ard Jacoi»on•a duct. t.o tne eboaaaa a coQ.dit.i.Oll approx• 

laa~ t.o ~\. o~ 1Jl• Hb.,ncoct11hal.l.i tA v,bich t.heae \.lo.t• o,pea ln

t.o t,h4i elt\rerae aut.ftl'ior eAd ot t.ha <:hoaGa d.ireet1-,v oppo it.e nob 

o:tJ:ler (Fuoha, 1908) • 

The more rao•nt work. 0£ LakJ er ( 1927) UM,l.udea u accoWl\· 

of' t.he bony pala.t.e ot a .~<Ir of I 1<aanid.:i.t. He •V••a•• \he 

. prird.tive poaition which tills f aau.l.y oooup1e& witb· rM_peet, to 

t.iMI 4e&r•• Qt devaloJINlll. c,f th• caoanal _opMi.Qg ill th• bony •kllll• 
Hi• ttpaJ.a-,oiloanat.0 , cocpriaing the Igu.a.nid,ae and tbe AaaaLidM 1 . 

ooa• very clo•• t-o t.he p-rilaiUve, Sphenodon type. 

St.ebbilW (1943) d•acribea the aaapt.at.io.o. oft.be nual .,.. ..... 

for aar».•buTo•~ u the geiwa u.a, givi~ an int.e:rpret.&tioA of 

t.he .aauow.ur aeohaoi• of ·t.he ext•rnal GarM. 

1D t.n• tol.lowi.Ag acoowi\ J.t. will be at,\allpt.ecl t.o ahow tba1.1 

rqar.U.q lb• aaaal r~ou, this t..U., occ-..pi•• a unique poa1Uoa 

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



19. 

· O· e 1 ·· e • ~ ' 
... 

, 1 I i • . l) r 8 

, !Ti. . 0 r C t 

.~ V 'J,' i 

• 
, :.>r t) r r 

0 r b l o 0 t. • 
: r ,.,. Lo 0 

' 
, ho V 

0 C 

t' C . • 

0 t u 0 C t 

i y • 
V Sceloporus t 

' 
• 

i .1. .. .·Lv 

n i 

.;r· • Llil l • 
Sceloporu~, t. f n~ i 

' 
h l ..;.7-9 ) 0 

0 C ti n 1 0 i . f vestibule. 

' ol .... i r t l C t t 0 

1 t, n · 1 

Sc,~loporus e· r CI l. ion, 

i nc 1 a to p i r ;t V in C i 

I 

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



2 • 

t. • .0. I-;. y ... -t. ! n h • 
t, at· 

• "h .t :) ... . ~ 

( C ll o· h t e 

ti of ri t 

.e ' 
t' 0 a:n 0 

•t , ! l ...... ~ 
, .. ,J ... Q t 

, 0-~ 

1 t ov. 1-

-
occ 0 lJ, 

• ( :. • 7 • .; 

!' :1 

1 

0 • 
V 1 ~l ~ o- p ,.t. 

V ✓ -- s 0 f i 

i y 0 D 

:i 0 • -3 ... 1• t. ·>~ 

.. l, \,; i · 

0 ( • • ll 
' 

u c~o y V 4 0 ~;·· h 

l.r t 0 

r n ·- s t, r " l to 

.I. ;O 1· _l.. 1 

f u - 1., r i 1 te r -- v u 

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



and backward cliaplacerueAt.(tig. 7)• 

T,ieae pec'111ar1t.1•• 1A the nual cavities ~ ·• uaociat.ed 

wit.h •eQ.uivalent ciifterencu in t,he oart.11 .. in~ nasal capaw.e 

(ti&•• 5, 6 and d). In celoporua t..he anterior halt or t.he 
' aeptwa nui ia c~mplete, but 1~• poaterior halt 1a uivided b7 a 

poa t.erior .i nciru.ara 1Ato a ventral cylindrical oar and . a doraal 

lamina (tJ.g. l J• The lat.t.er f'oru a dividing wall between the 

l..tt. an4 rignt veat,i01.1lea and rapidl.Y loeaa l)eigh~ . when it pueea 

bacicwa1·'1 t.o dieappear 1-ediat.•4 in fl''OAt. of t.he planwn ant.orbit• 

ale. Aa will be clear !'!•011 t16 • 10, t.be doraa1.- · part, represent.a 

the fuaed median walla •~ t.he nasal capaules· th.lalselvea, and tbe 

Y8At.ral bal- orus ia of t.r11-oecw.ar origin. Th• lower an\erloi, 

edge of t.ne eept.wa ia oo.11ti.nued torw1&rd and downward ae a abort. 

pr~al proceaa or roat.rLllll (ti&• 8) 1 . it. proJect.s into a aballow 

cavm internaaale bet.ween the c1.1polar , cartilagu, aA:i is idenU.cal 

wit, t.he J'OwtrWA ot Spb•nodon (ct. tig.8, pl. m in Howes and 

.~•1rm•r~on i901.). Amo~ li~e a rostrum occw-a al.ao 1A the 

Teiidae, l.he Varan1dae an:i . t.he Cham.~es~linaej where, bOwevar, 

a cavua 1nt,~·nasale ia abaent., a.o,d the ·proc.a• p,iOJect.a be701ul t.be 

reat. ot Uua nual c:apaule (ct. ctil 11l.ua1a, 1945). It. 1• abaent. 

. in t.he Cord,:rlinae, . t.h• o\.har aubtaul.y ot t.h• cord,-lidu <= •zoa-
11ridae" auct.orwa). 

crocodil91 biporcat.ua, &nd I have obaervea 11. 1n aect.iona ot a 

7 .5 c •. • embry~ of Alligat,or ms1i;_seippiemi1it. 

The ·t.ect.wa and pariea naai are complete, thore be!~ no 

indica tion ot t.he feneatrae ao t..,pical. ot Spher.ouon and moa\ 
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aupporting t.he inner edge ot t.he aept-omaxillar7 hu been 4-•• 

cribed tor aeYeral lizards belo~inig to th• s clncidM aa4 La• 

certidae. Thia pr .. umabJ.¥ represent.a a aedial rudiment ot a 

once exiatiq root. Jlorn (1879) qaot,ea }"leiaohar (l.877) aa 

haviAg noted the preae.r.&ee in an a®lt apeciJHn of Laceri.a (a,-d. .. 

not. aent.ioned) ot: a thin esu-t.1.laginoua lamella beneath t.n• Os 

conch&~ (= ••p~axillary). Boi'l11 however, deniea the pr•&enoe 

ot a1J¥ auch element ·in the dev•lop.~ent.al eta.gee 1nveat16~ted l:lfJ 

hia. . .!fei tber did the two •.peciJft.na ot Lacert.a agllla . &\ -, 

&.•poaal, one adw.t. an4 one n••l:, hatched, exhibit. Uli~• 

In Telua, however, t.hiA, isolated at.rips ot cartilqe appear 

underneath \he aeptomaxillary (t16 • 46).. · ~reover, the ut.r ... 

poa\trior end ot t.he organ is aurroWldecl by a oompl~t• ring o~ 

oart.ilage, Ulro'1gb which t.he voa1roruutal bh4'1Ch of t.he oltactory 

aerve enter• (tlg. 47). Thie ring ia also present. 1l1 all t..bree " 

Lacert.ida 1nveat.10 ated. It tlie ring mentioned above were greaU, 

enlarged to accommodate the entire poat.eri~r halt or the orgaa, 

1 t. wow..d correapond to the ncaloporua capsul.e, except t.hat, Scelo• 

porWI would exhibit. a v~ntral diacont.int.ait,yl 

1n Phrynoaoma and Iguana. 

the ring la coaaple\e 
I 

, 
1e ~ t.here.tore conclude that a r!.)Ot'ed capaule is t,be 

pr1tn1 t.ive oondi t..ion 1n the ..3qu.ama.t.a, and that. t.."ie Igu~du bave 

retained it wic~•d except. tor a secondary tenest.ratJ.011 preaea\ 

in aoae· genera. I.n \1141 T•iidae and LaeerUdae thio proce•• ot 

t'eneat.rat.1on haa gone awch turi.hor1 1n t.h, other lizard tMlU•• 

pr&fJt.1caJ.l¥ all trace• or a rooting cart.1lage !lave been loat.. 

- I 
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U:\a •WJ•bMJ:lAAt:• 
Accor41~ to it. 1 .lobart Cl 39h "lfi.& ia perbap& direct.}¥ ' 

al.ll•d to soeloporua arul preaurnabJ..y derived trom one ot lta 

. 
a11&p_port. Ulla view, ainoe t.b• nasal ca ,aw.e correaponda in all 

ialporwnt. aapeet.s wi t,h t.hat. ot Sc•loporua. 

the •••t.1bw.e reaehea ao .far back that, it, is doubled on 

it.aelt and opena int.o t.he u-ua aaaal cavity trom a post.ero-

oraal dir<tcUon. . It. t ua ext.eads back beyo1ld t.b• naaal-cavl\f, 

and the oawm antorbital• la lined aluloat, ent.irei,- b¥ 1.h• oharMl

er1atic vestibular ep1~•l1Wll• Conaequen\1¥ the upper comer 

ot t.h• feaeat.ra ffld"UMl accoJipauiaa tb.e duct. ot \he glan.dal.a nu~-

1• .lateralia ri~ht, int,o \he cavu,a ant.orb! \ale. Tbe lat.eral 

· groove harbouring tJle 6 laml 1• deep and broad. 

The dome-like t.ect.:.u roofing t.h• veat.ibuJ.e ahowa aigna of 

incipient. teaeat.rat.ion• correaponding \o a fenestra superior. 

Th• most ant.er101• portion of 1.h• naaal. capsule exhibi ta alight. 

a.via.t.iona ro.n the SceLoporua t._ype. " c1tpola aftt.er1or 1• 

praotio&lly noa•exist.eat., sine~ t.he ext,.ernal _narea ar• ai t.uat.e 

doraally on the very t.1p 'of the anout. This poaition ot t.he 

nost.ril.G al o occur• in. Pbrynoaoala and 1n llalliY. other aandbWTow-

1.ug .forma ••• Uma (st.ebbina 1943). Tho apical toramina l.le tar 

back on t.l • iec tum over th• illl t.vlor porUoaa ot t.he organa ot 

Jacobao.ch · The pren sal proceas, '1.n.at.ead ot being c7l1Adr1cal, 

conai11.t.a of a tb1A vertJ.cal laad.Aa part.ly separating t,he otJietr-

wiaa tuaed pr~illarlea. T ,1a lami.nar roatrwn 1 int.errupt.e<l 
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I 

capeule in which ~h• 

or an ha b en dJ.•place - so r ·orwar - a to b completely ooli• 

1. a t.ea. in ,aoat ·speci••• a result of it.a _poait.ion "the aat..r-

ior por Uon 0£ t. • or an ia not. covered by t.be aeptomax1llary. 
\ 

Thia 1• a tu.rt.her proof t.hat the relaUon ot t.he aeptomaxil.lar7 

t.o t.he or an o.t J cobaon la pLll"eJ..y c.l ant.al. 

TM c. t.ilaginoua roof ot Jaco aon • • organ is not :tm.eauated 

in t.hia anaa (tis. ll • Behin. 'C.he duet, ot t.he. or an t.he para- , 

aept.al ls fuse to it.a aide wall tor a abort distance, an . enolo-••• 

t.he ner"'llla vomeronaaalia in a cart.11 in<>I.UJ l"iNJ, colllp1ete excep\ 

tor i.he int.errup Uon betwee-11. t. • par eptal the· ba • of Ute 

aept.wa (ct. f'l 1
•• 12 and •7). l t baa al.r aqy been pointed o\lt 

t,hat, auch • connection auat. be r a.rd• u a cart.11 i.aoWI "••con<l

ary palat.e0 { ucluit 1908>, a.inoe it. bridges t.b• pr1 it.iv• oboaoa. 

Th• paruep~ lt.aelt i• wdnt.erra,pt.~, bl.It. I.he anterior 41tld of 

the lateral paraeeptal ia 1ncoaplete • 

. 'i t.h reap•ot. t.o th• n - al re ~1on 1,lhs t.hl"• enera tr•at.ed 

above_ a arentl.y f ora a cloaely rel. t.e group "11lb1t.itlg on.1¥ 

uaiaport.an\ variatJ.ons w ich in eom• tnatancea form de.fin1 i.e. llnka 

in a aorp olo ical. aer1••• 

Igyapt igutpa iguan1 shaw . 

Iauao,a Nh-1 1 ta t.h• · t,ypical backward diaplacement. of \b• , 

1.ec\al halt or t.he nasal ora.m rel.aU ve t.o 1 ta vaat.ral hal.;t, b•t. 

di · fera froa llll other lgu.wudae inveat t;ed by orn (1879) and 

t,be ut.hor, i n that 1, poaae•~•a cavual conchale. The naaa.l 

c paul.e 0£ X 11&A&1 t.h.eretore, repreaenta a aorphological Unk 
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3 • 

bet•••n the id•lguanid type and the normal Lacert.id \VP•• 

-,i.nce the possession ot a couch& must. be regarded u a primary 

colldlUon in Lac rt.ilia, Iguana occupies a primitive position 

ano~ the Iguanidae. 

Th• nasal c Viti a, in cont,rast \o tho•• ot t.he above genera, 

are ext.rem•!¥ complicated. 

cavity aoaae co.ne1d'1"&bl• distance behind t.he organ ot Jacobaon, 

bt1t-,, aa a reault ot t.be presence of the concba it, does not, at.t,aia 

ta t.he extreme esr•• of backward. elong ·tion foun(l i.n t.he celo

porWl Sl"Ou.pe 

The ut.t.-eme ant..erlor portion of an •xt~ive blin . ace ot 

the t.ru.• naaal cavity haa int.r11 d bet.wee \he poaterior hal.1' ot 

t.he organ ot Jacobeon and the veat.ioul•, the eept.omaxillary beins 

back tll• bone .bec0tr1•• 41vtded into t.wo horisont.al • uam .. , tJie 

upper 1¥1na between tile veaUbule and the 'bl.ind aac, and t.he lo••• 
bet.wed t.be latter and \he or an of JaeootioA (fig. 12, let't. aide). 

Thia lower s 11 • ha# Uiua become .tndependen t ot t.he vea t..ib11ler 

wall and aervea •oleJ.¥ a• a eoverillg ror t,he poat-erior half ot 

Jaoobeon•a or. an, where \b4t car1.ilagtnou roo:t 1e ineom.pletA. 

A aomewbat. similar con41Uo-a obt.&ln• ln Ag.., at.ra. 

B•hind the o.-g&n ot Jacobeon tb• aac increases in h•lght. 

and occupies t.he posl Uon ot the veat.1b11le nut- to tJJ.• aep\&la 

oaai, t.h• lat.t.ar cavity be.lng displaced l.-t.era1ly so that. it. 11•• 
' 

on the side of t.he true nasal cavi t..r, trona which direcUoa it, 

et"tecta it■ opening (ti&• 12). Similar condition• he.ve been 
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recorded or Varanllll (Born, 1879), and tor llicroeaura (Brook, 1941) • 

. , -rom · o:rn • a eacription 1 t, app are that. t.he anterior p t. · 

ot the nasal eavi ti a of Liolaeduie an Leioaalll'ua are very aimilav 

t,o those o£ I uana except t. 1at., aa a result, ot t.he enonaoua •1•• 

0£ th• or an ot J cobaon, eapeoialJ.¥ in t.he former~ genus, t.he. 

veat.ibw.e ie situated lawral to thie or en a.s w J.l as to t.he 

blin . a c. Consequutly t:,he or • . ot Jacobson is roo.f ed over b7 

t,he teetum wi (Born, 879 . ln Lioluaawa Born a.scribe• •1► 

chonclrot.1c eonUnu1t,y of the c rtJ.lage roo:t"'inl the ves'l.1.bule, 

wl t.h t. te c-artJ.l e forming the capaule et Jacobaon • a Of-'gan and 

1.i>.e root o t,he ant.rior part of' t :ie true nasal cari tg ( • on\O• 

enet.ical.1¥ the ••paraoasal,.. ot de Beer 1930). Obvioual.3 ora 

eonalder t-he f onaer eart.11.ag u repreaeiU,1 th ordiaary 

roofing cart.11.ag of \he ve tJ.bule ( • on.t.o anet1c:ally the 

"parie-tot.ect.al." or 44' 

••.br el et t.biiml.icher 

er)• nLiolaedl.Ua piet.ua zeichoet. aich in 

•1•• aawarah aws, a.aaa du vor4ere de &ta 

Jacobeooa • ehen Or ane n1cli1. unter, sorld~n ne, en a.om Vornote 

_elegen :tat. Ea beait.a\ daseel.be 111 olge de sen eiA D'iorpellgu 

Dach, das au• dam obe:ren · arule e eptwu hervo.t ehtJ ••• •·•"• 

In no other Lac 1·t.illan., llowev r, oea the anterior part ot to• 

par1etot.ec\al cart,1 • (1••• the cuapola ant.erior) :tuae 1th 

either t ·1e cap ule of Jacobaon' • organ or w1 th the ·parana al in 

tbia re 1on.- 1·t ie e·v1 eot., t.barefore, t.hat. t.he oartil.q• 

rootin both the or an ot Ja.cooeon and the veat.ibw.e repreeen1., 

t.he common. produ~.t ot t.he roo ing cart.11.ag• of Jaco ao11•a o.r an 

and t.he cupola. ant.erior. Thia apparent tua1on would seem to 

I 

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



( 

be .& reaw.t. o ~ exwem• ant-erior poeit.ion ot the or at1 an<l , 

t,o 1 t,a lar • ai••• 'fhe or an ot acobaon wi t.h. 1 t.e capalll.e bu 

been puah ao far torwar that 1 t. haa reae ed tJie ant.•rior •d&• 
0£ t.he aep'l.lllllt -4 ai.Giulat•a tJ,• ~u• cupola &D\.eriol" whicl haa 

bed laterall3 diaplao•4• glance at. tig. 16 or Iguana, here 

tJMt organ ot Jaeowaon 1• •1 tt1ated v 7 rar f orwar an · t.he 

cupola ia mue • r•&iee will aup, ort this ducU.on (cc. al o 

nrock 1 a wrol"k on oNe-.ura., 1941}. 

1.h LiolaeflU.ia an •ioaaw·Wi .a. ck cavwa cone le, bu\ 

Ule la ral. . · oov contai.fliog the &.11a naaalJ.• lat,eralia 1• 

oc,_nUnue4 back ax·- be10 t-he post.•r1or en • o-r the, ti••~• later• 

alla 1 and aA xt.«1Miv cart.il. 1.nou · proeas torme 'b.Y 1.h• 

't.h parano.sal cu-U.l •• 

p)-0 e«rt.a itl\O \ha naaal aavi t,y .la. the r ion Wher• \be concha 

ooat.ainln& th• cavua concU1ale 1• normallJ ait,11awd (Dorn, 1879, 

Tat. VUl, tig. l.8). _ A aimilar "co ciWi" ta not.e 17 Born "tor 

t.he aud.u, ur-aco vol.aria, which alao lao • a oavum oonohal.•. 

I 1. lg&aana t.l1e atrw:t.ure of tJua true naea1 cavity 1a tu.rt.her 

coapUcate by \.he preaenc• or a t,yp1cal Laoertillan conoba 

naaali.a. A cavurn ext.raconchal.e 1• pr•a•nt. between tJla out,er 

co.nchal. wall and i.he ou\er c."Paular wall. I Lacert.a only a 

veey amal.l anterior portio 

ai.Jlce t. e cone bee•• , 

of the cav forms a blind receaa, 

tac:he from t.h• \eot.w aui almost. 

it •4:1 t,ely be ·und ~he ad.i t.ua conchae. eaul U . froaa the 

poat,erior d1eplac t. of the t.ectwn nas1 ln I uana,. t.he point. 

of aet.achaient ahit t.ed so f be.ck t. the c vwn utraooocbale 
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remains bl.ill tor more~ balf' 1 t.a len th and bu no commWllca 

-t-ion · 1 t. 1 t, e nasal cav1 t.,y 1 t.eelf except by • roun bou·t w,q 

t.hrou ·h \he cavwn ant.orbit.ale. The concha loaee it.a conANUon 

wit.h the pariea nas1 aom.e 1 diat,aace in front. of 1.lua poat,erio1· 

end of the choena, (an 1n tront ot t.he point. where the doraal 

connection ia lo•1.h ao t. at t.h• ~wa e1tt.raconchale oommwuoat.ea 

directJ..y wit. t.he oral cavit.¥ (via 1-he Cboaile.ng&ns") (tig. 13). 

In apit.e or the fa.et. that. i1e ir•ct. reaplrator7 air current, 

ap_par n't,_l3 aoee .not pas11 thro h this receaaua, it. is line w1 tb 

typical olfact.os-y epit-t auwn. 

Tbeae pecul.iar co dlUona can only be account.• tor on t.be 

aseurnpt.ion !'or I uana of a relat.ive backwar <liapacem•'lt of t.he 

\ectial halt of" t e (!Ual capaul•, .a,t 1lar to but l~ a advanced 

t.han ,in t.he .:,celoporwa group,:- which l.&ck a concba. A ditional 

evidence fo:r thla hypotlittaia la provld by t, e st.ruct.ure ot t.he 

flitus coAc whio la prolo · ed oac~ar into a long t1aaur•• 

like o eni lea~ 40 n into t.b · cavwn conch.ale (!'1 ·• 14). 

A ••U•4eveloped procaa 1111 prcuu;uwaUs i preseflt ,bet.ween 

two cu.~olae e.nt.eriores, hich are somewhat. Nduce 1· aize, 

ainee the ex:t.er'1al nares open on t. • ext.reae. t.ip of the an.out, aa ~ 

in Uta and · hr.vaoao.ma. 1th the removal oft.he akin, prepara-

t.ory t.o eect.ioni.ng, t.be re· io.n aroun the ext.ernal nar•• wu 

Wlfort.unat.e.1¥ all. ht)¥ damaged, so that l t was no\ possible to 

4et,ermiae whether a proce au.a al.aria inter.tor 1a present or not. 

The l~ls auperior aonsiats of a mer knob ot ca.x~tilagt as iA 
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Tb• con t.1 -r.u0\18 edges ot the cart,ilagea r oofing the v .. Ubule 

. and t.ne ant.oior blind aac of \he true nasal cavity have been 

eWlk into \he interior of the naaal organ, u a result ot t.he 

inward &161•at,ion ot \he wue n.aau cavit..,. Cona~uenU,, the 

ant.u-ior part. ot the :fiaaura lateJ"alia liea at tbe bot·tom o:t a 

deep, narrow olett. (tla• 12) which widena o.it. peat.er:Lori_v to 

aocommodat.e the anterior pai-t. or t,be glandLlla raaaali• lat,eralla 

and t.hen lea48 ilito t.he cavum coaohal•• lu1de th• cavwa eonclla 

-ia tbe eilgee of t.ne ti•sura lateral.is etf•et aynch&ndrct.ic 

contdnait.,J •o that. an independent foremen 1• eat.at;lished 1n 

Through tbia toraeeA 

\he dt.tct ot the gl.andul.a nualis lat.eralia en\.ere t.he nasal 

oav1t.¥" (cf'. Young, 1941 for XantueJ.a). 

Aa 1D bC•loporua the teneatra olf'actoria ia cllvided lnl.o 

wo aeparat.e to.r•iaa. The ram'18 e\hmoidal.1• ot !a and the 
I 

urvua oltact.orlu eat.er UU-011gh t'be dorsally a.1 wate one, 

au \he ol,fact,ory branch 1•ervaU.ag the organ of Jacobson 

(narwa YQilleroaaaalia) ent.era through t.he .. dJ.al, verU.cally 

ai tuated toruen (-t~,t l.,4 °) . Tbe tor•en •pip.baniale ~•• 

Nlat.lve.\v tar .torwU.'d above the receaaws _ ut.racoachalJ.a. 

'The aa:dllal-¥ pi,oc .. aea are J-•pruanwd by a large laaJSnar 

at.r"uctu.r• at.i-o.nsl¥ r"81niacent 01' t.he detached plate toWld. in 

':ilJ.oroaal.ll"• ( • t.opboaaura auct.orwa). 

The laaaJ.na t,rauveraalia an\erlor complete• a zona amualaria 

which alopea back at t.he aaa• aogl.e (apJ>roximately 46° ) aa 1n 

Sceloporw;. T.he degree of relative movem.eat. interre·l \o have 
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taken pl.ace between t,h tectwa and eolwn naai Uwa app•ars t.o be 

the aame aa in the ot.her lgwulidae bLtt t.be poat•rior part ot the 

nual oapalll.e baa aot. been ahortened to t.be same e.xtent aa in 

the tor.ma lacking a concha. 

The root"i cartilage ot the or an of Jacobson 1• not ae 

extensive as 1n the other I guani<i genera inveat.1 at.ed, onl3 th.• 

ant.e,rior halt of the ors l lying 1n front ot t. e d11ci being 

c•pletel.y covered(t'iga. 15 and 16). The poaterior half· ot the 

or an 1.- r .oofe over by t.he lo r horizontal • uame ot \be aept.o-

lfUIXil lary • The eetochoanal is extremely reduced, b 1 

eented by a mere knob of cartil · • aupportin the lateral all 

ot th• anterior tip ot t.he duct.tlB oaaolaorillalia. The paraaep

\al.1 on tbe other hand, ia a well-develope4, broa, horiaont.al 

•t.ruct.ure except. for a portion opposite 'the duct. ot Jacobaon'a 

organ wnJ.ch ia VQrt.icall.y pl.aced• an forms t.he reater part. ot 

t.he .me41an •4Lll of t. • or an (tis• 16). Behind ~ duct t.he 

paruept.al 1-a connect.et! with t.hat. J)IU"t oft e l.amina t.ranavc-•alla 

anterior fro which the ectocboanal and t,• lateral paruept.al 

project backward. Jacobaon' a duct., t.her fore, ap ears to iaeu.e 

t.brough· a lar e fo~amen in , t.he lom.iila t.ranaver all• anterior 

(ti • 16). It baa already been pointed out. that. Ude conn·ect.ion 

aawtt. repreaent. a cartil~inou 0 aecondllr.Y palaten, since the 

or an of Jacobson opened pri,ni ti ve]¥ int.o 'the anterior par-t. et 

the cboana ( ucha, 19o8). The lateral paraaept.al ia incomplete 
~ 

b~t at.rongJ..y developed anterior and poaterior rudi ' ent.e indicate 

a ••condar,y r•d~ct.ion. 
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Ano1ia aagrae. 

The nasal region ot' this · enus is very dif · er nt from that 

of the o er nera investi ate; and it it ere not for the 

presence of one or t o typic&l I uani chai-acter1st.1ca ( e.g. t.h• 

rostrum , 1 t woul not be reco niz ole as belon i ng to member 

of th1 family . 

The na al cavit.1 s -them elv s ar o very simple at.ructure. 

The vest.i ule, in contra t. to that. of t1e other I uani ae , baa 

undergone but a sl1 ht de e of elongation an the uct ot the 

gla.ndul.a nasal1s late.ra.lis ente~s its posterior bor r not far 

b•Mnd the organ of J cobson. It ilea, m.oreover, i n front ot 

the true naaal c vi ty and enters it in the normal Lacertill 

manner. • he nasal ca i t.y 1 t.ael..f i a aim.pl sac , oval. i n crosa-

sect.ion · it the breadt.h mea uring about t,wice ,and. the l t.h 

t.hree t.1:aes t.be height {fig . 19 ) . The median two-thirda of t.h• 

surface is line with respiratory epit.bellwn. There ia oo 

indication or cavum conchaleJ t.he g landU.la nasalis lateralie 

be.1 · extremely reduce . in aize an · scarcely reaching back beyond 

it.a ,:-t. 

e choan , 1n direct contrast to t.ba:t. ot a.ll th other 

Iguani e invest. ate , opens into the posterior third ot the 

naaal cavi t.y (er. ige. l9 and 7) • a in the Chamaeleontidae 
. , 

virtuall.f no cavwn conclale exists. 

orn (1879) distinguishes between an "innertt and an •• out.er'' 

cboana. The inner repree nts the opening bet.wen the ·naaal 

cavity it.self and the ••choanengang'' (of ucbs , 1908), an the 
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out.er t.he opening of the latter 1n\o the oral. c~vit,y. ccord• 

1ng to LlChB (l.9o8) a "aecondary palat:.e" may be :formed behind ' 

t.he organ ot Jacobson by a tu ion of t he sides ot the 1'Cboanen

" -at eit.her of t he two levelti correapondi.og to Born•a 1.MU" 

and outer cbo&na•• 

The ext.ensiv "aecondb.ry palate" of Aaolis ia very peculiar 

in t.hat bo\h t ues closures are present, t.hu ~ana orm1ng the 

°Choaiuwgang" int.o a duct. leading :frO(ll the opening ot the organ 

ol Jacobaon t.o 1.he cboana (fig . 17). The duct.us naaolacrimal.ia 

runs parallel to 'I.his duct and opens oppoai \e t he d ct of Jacob

son •a or an iilt.o it& ant,erior en , whic:h in turn leads into Ute 

oral c vit,y (figs . 17 and 19)• 

The upper ot the two •eecondary pal.at••" is not aup orted 

by &ll1 akele\al element. and ia boalol ogo11a bot,h with respect t.o 

t.opography and struct.ure. with the ''• co.Qd.ary palate 0 occurr ing 

la Lae rt.idae and scinci dae etc:. ( ucba , 190 ). T e lower 

cloa1.1re on the other hand is supported by t.he enormously enlarged 

ectochoanal which cov,ra · uit.e an ext.enaiv area of- t.he voaer 

vent.rall.y (£1 • 17 and 18 ). In the eckonidae and t he Xant.uaii-
I 

dae (Yoaag, 1942 ) tJ1e ec tochoanal &lao aho e an enlar einent, but. 
a 

h re 1 t aei·ves a/support f or t he aides of a 0 duct.ua naaop ,aryn9'. 

geu•"• In \he f i .liea Te11 e , Anguidae , Annielli ae , Arnphls-

baeniaae, Varanidae and i n s.1u,uce , the 11 Cboanenri.nne" (choar~ 

groove} , pre ant. in Lacert.a bet.ween t.he opening ot Jacobson• s organ 

an t.he cboana { ac. , 1908} ,ia aJ. o obliterated ext.ernally by the 

d•ve1opment of a "secondary palate" (figa. 47, 52 and 5). 

I n t.beae forms a single auct. run.s above the aecona&ry palate, 
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and it is clear t.hat t.h• c.ondlt.ioA baa been ar~ived at, indepad

ent,ly in Anolia, be1 , derived tro a normal Iguanid type. The 

hoaology ot t.he ainaJ.• duct 1• d1acassed elsewhere. 

The cartilage of the naaal capaule, especially that, ot the 

aolar region ahOwa an ext.rem• degree of reduction. relat.1 vel3 

loag -pret1aaal proceaa Jut-a out bet,we.en t.be t.•o cupolaF cartilage• 

aa in all lguanidae. The a1.1perior alar proeeas 1• rwil entary. 

The parietot. ct.al cartilkS• 1• Wlinterrupt,ed t, rougho1.1t, ainc• 

a tenaawa auperior aaai 1• abaent. The paranaeal cartilage, 

to~ing t.be aide wall and part ot the poaterlor root has been 

great.l,y reduced, beaidea having been int,errapted by a large 

teneat.t'a lat.eralla behind the gla.ndula naaaJJ.a lateralis ~fig. l ). 

Be_yorul a brl.C anterior cupola, the capew. of the organ o~ 

Jaoubaon conaists aolel.¥ ot a rod-like ai • wall, bearing, bowever, 
' a concha which Jut.a it to the l en of t.he orgsn dorao-J.a\er.U,·• 

There 1e no 1mlicat1on a pvaaept.al. or a roofing cart.ilage, 

the, pl.ace ot t, e latter being t.aken by the aep\omaxi.llal7 aa 111 

all non-1g1.1mia Uaarda~· uall 1• • near the lower •48• ot • 

t.be aept.ua aupport.a t.ne ••ptomaxillary sedlally." · .he sept.um 

doea not, reach d.cnwn between t,be right. and le:tt. organa o:t Jacobaon, 

&l'ld t,be medial wal.la ar tonned by vertical aquamee 0£ t.he vomer 
-

(ct. Cbaraael ont.idae) • . Behitd the oi- an t,he aide wall 1• cont.it)-

uotia w1 th the an1.er1or part of the paranaaal~ The shortness or 

\.he f1aaura laterti.lls A&ai ,uy- be co.rrelatAd wi t1i the fact, t.hat 

the vest.1bale doea not. reach back aauch ~ the organ o't Jaoobaoa. 
• 

The 1'-ina t.ran veraall• ant.erior .ia very narrow, and bot.b 

i..tl• paruept.al it.self and the 1 t.eral paruept.al are abaeot, (~ijs.18) 
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The ectochoaDal, on the ot.her baad, ia a brQad, tlat. a\ruct,ure 

re chin back t.o t.be anterior edge ot t.be cnoana1 1 t. ia al ta;iat,ed 

doraal t.o t.he maxillary, but. iu median edge overlap• the voaer, 

t.o which 1 t, 1• cloae]¥ applied (ti&•. 17 and 18) • 

'the course of t.he lat.• al branch of the rMlua ethtnoidalia 

ot !a -1.so 1ndicat,es t.l Wlt. the nasal capaule or Anolla aauet. be 

dei-ived from an ord:ln&r¥ Iguanid type, 1n apit.e or the wide diver

a•nc• e.:&bibited b¥ th• v·eat.ibul.e and t.he poa1Uon ot t.he cboanal 

openina• Th• ramua etJimoidalia dividea into 1 ta two branchea 

J.mmedi tel.¥ in front. ot it.a entry into t.he nual capsule. The 

r•us uteralla, however; inetea of entering t.oget.her wit,h tJl• 

ra.mlla_ t1u1d1alia, remain• ou\aiae t.he capaule (d. Crocodil.ua). 

It. croa •• imwediately in fro t ot t.ne point. of at.t.acment. ot tbe 

cart.1].aao aphenetJwoiaalts · on ita way to t.Ae glandula nasalla 

later&,l.ia. Thia tot.al absence ot a £oraman epipbard-1• ia 

explaln~ b¥ a coiapariaon wit,h t.h• conditJ.on toWld in oe•l.oporu 

(fig. 6) 1 Cor 1£ t.he thin a trip or cartiage aeparat.1.og the 

tor amen epiphaniale t rom. the tiasura orbi tonaaalla were to dlaappe 

a condition aialilar to tJtat. ot Anolis wow.d. be arrive4 at,. Aa a 

raau.l t. or tn• redl1ction of t.be lMlina orb1 t.onu-11• t.he t.wo 

branobea ot each oltact.ory nerve do aot. .enter aeparatel¥ aa 1n 

t.he ot.bei- I 6uan1dae. In Anolia it.self tJlere ia no apparent. 

aorpbolopoal reaaon tort.he extreaie poat.•r1or augrat.ion and con

a94uent. losa ot t,he toramen epiphaniale, wlleaa a courae ot eveta 

aimil.ar to that. cWJl:lnat.ina in t.he uaual Iguanid conc:U Uon ia 

accepted. A aubaequent. lengthening ot t.he naaal region auat., 

i.beretore,· account. :t"or the poai t.ioa and relative abort.a••• , o~ · 
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-the veat.ibul.e. 

The cart.ilago aphen•thmoidalla is abo11t •4ml• long and 1a 

\aot. con't.iAuoua With th• planum a11praaept.ale. The auaew.11a 

obllquua 1Dter1ua ia at.t&ched to lts tree en4• 

UMIW· 
The Agamid&e and \be Iawmidae are regarded aa ao cloaely 

relat..ed that t he.y are placed in t.he ••• group, Eunot.a, b.Y, 

D1.111'1-11 a.nd Bibron (l.834 • 18M}, while Caatp atreaaes their d• 

tilut.y by creat.ill.i a aeparate aeetion, Iguao.ia, tor t.llem. 

InveaUgatJ.-on ot \he nual capaule point.a to a dePj.vatJ..or.t. o~ UMt 

Agamidae i'rom u. lguan1d aneeat.or, which. aauat. hav·• resembl•d 

~o•lol)Or11a, Uta .and Pbrynoaoaa 1B t.he abeence of & conch&. , The 

qamidu, however, l.aek the primi t.1 ve lU>yncocepbali,m cbarao t.era 
. -, 

• •8• \he prenaaal prooeaa and t.be · rootiq cart.11.age of Ul• orgaa 

ot Jacobaoa, which are ao t,ypical. ot tJle Iguaru.dae. 

~.rk done 011 t.he naaal capaule or ~G Aaamidae 1a that. ot Dom 

( 1879), who J.Aveat.igated IEMR yo · 1,. and G£M9itopbo£t ba£Mtrl · 

Kaup. 

Ot this tuJ.]¥ I have i11v~aUgat.ed an adult apeoiauan ot 

Aa,a at.ra and ~our embryological at.as•• of Agpa W•pida. The 

rea\ll.ta ear•• 1n al.l. important point.a ,wlth Bora•• deacrlpU.on or 
Draco and Grasma\opbora, ao t,hat, t.he gamidae appear to oonati wt• 
a a&ch. aor• co.mpact, i'amily t.han t.he Iguanidae, whose nasal oapallle 

~•• an utoniabing 811\0Wlt of divergence. 

T.h• contiguratJ.011 or the llaaal eavi t.iea correapond9 wt \h 

t..bat, ot Saeloporua in all. ,-.U.•lll.an .xcept tor ditfereno••· iA 
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i.he relative •1" ot t.bt varioua part.a. The out.ermoat. horisontal.. 

aac ot the vee1.iblll.e 1• Vtr<J large, as 1• alao t.he anterior part 

ot the naeolacr1ul duct. The latter opeAa into a very extena1ve 

Tbe true nasal ca.vit.y appear• relat,ivel,y ve17 

uall, aad the 8'1rtace . l .ined by .aenaory epltbeliutn auch reduotd 

(tlg. 21)• The oraaA ot Jaeobao.n, on t.be ot.her hand, 1• well• 

4eveloped t.bua ataply ecwnpenaating for the r e uceu f •unetion ot t.be 

· usal cavi t.y (ct. Opbidia). Aa in seel.oporua the vestio\11• 

reachea very tar back an opena lnto the aat-orb1 tal cavity h'oa 

above. The aaterior portion et t.lw t.rue naaal oav1 t.y reaemblea 

that ot Iauaoa in tha~ 1 t :baa in t.ruded between tne ves ~ibule awl 

the posterior half ot tJle or an ot Jacbbson. 

. The aaost not.able fca.tw-e of the nasal cap•'11• of Agama 1• 

t,he very lara• aise ot the cupola anterior and the alar proc••••• 

(tia•• 22 and 24). The auper1or alar proQeas is WJ4. ue ill 
-

proJec.tina la.tei:aJ.1¥· beyond t h.a widest aie..rgin or t.he paries nut. 

An extensive intema.eal cavity i.a r ormecl bet.ween the t.wo cLlpolae, 

bgt there ia no 1ndicat.1on ot a prenasal roarval proceas ot \he 
' aeptuai• »oraalq the C'1pola ant.erior abows· a wiue, ahallow 

depreaaion occupied by \ he boc\Y ot a large narial muacle. Thia 

mllacle haa three heads I a long outer one or.1 inat.ing on the 

OL&t.er aurt'aee ot 't.he m.axillary, and a short median one ariaing 

from Uie wider aurtue of t he nasal inaide t,,be ant.er.lo·r part 

o_t the canal tormed be\ween t.be bony and the cartilaglnoua nasal 

capaulea he:i'bouring t,he lateral. nasal gland, and. a t hird head 

conaiat.iug of a small atrand. of fibres attaching to the proceaau 

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



alU"ia 1At.,.1or (t1,i. ·62)~ The b\llk e£ the :tibru rm tonard 
I 

to iQfert on ·\!M auperioi- a1ar process and t,be ao terlor pu-t. 

or_ I.he cupola it.aelt. 1'h.e -occurrenc · ot an appareAt.1,¥ •oat, 

etteot.ive opening and clo•:LD8 m•cb&n1BtA in i.ne .external naru, 

ot a s-.iua wlt.h habit.a not 41asimilar from .an., otlier 11.awda 

i• •t.rwl.¥ pu-azliog.. the ~ -i• lt.aelf · i.a p:teaea.t, 1n all 

liaar'18 iave-stJ.sat.ed by •e bLlt. 4oee a9t, uhW t. this u~••1•• · 

CMvelopa•t in atiy ot.ber fora. It.a -homologiu are diec11ue4 oa 

paa• 108 • 

f~ 1ieaura J.at.erall• nu1 aa(1 Ule poaiUoA oft.he 41aoW.C 

_glandula walia lat.enlia a.re Mlllilar -to tbue o~ Sc•JAporaa 

(t'i&a• 21aD423)• The lat.a&l AUal groove hal'boorlng \be 
, 

l&t.er&l. AU~ fllatl4 ia prolonsed bac~ard tap to I.he t1aaura 

' orb! \onaealla. All 1n l8uan& the -imlar eda• ot the »•weal 
aocoapaniea th• wu Aaaal oav1\f -deep lilto Uie in.tu-ior- ot U. 

. " 

uaal oraan aAd :toru a ear\11.agiaoua aupport, tor ui. latel'al 

J>U-t. ot t.he v .. Ubular floor (tia• 21) • - \he 11.Ual halt or •hlu 

1• 111.P,POrted. ~¥ tJae aept.oa•x:l l.lar.,. A oavaa ooaehale l• al>aeat,, 

bllt · beb1A4 ·t.be t1uura la i.eralia aaai a amalJ. oartiJ.aaiaowa J.edCe 

proJeou iA\O t.h• naaal oavit.., troa tile t'loor ot \be lateral 

AUal groove (el• &oN, 1679} • · 

In A&illl& 1·t. 1• ev-14-t. tna~ th• doraal part, ot t..he aep\ulll, 

1A \be poat,vior part, ot the capaUle•at aAY :rat.e 1 ia :ot oapaw.ar 
. ' 

or1g:1A doe• 1 t. 1a £ormea by t.h• tuelon or t.1- ·l•loM •t.orbi ta1t, 

•• aio-. pracUcal.13 the ar:it.ire height. ot th.e capat&ie. T~ trlle · · 

t.rabecular aep\.Ua 1a repreaant.ed by a 01UAclrioal rod 1-Jlaa 
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bet.wean t.he paraaept.ala (tig.23). Aa a reault. ot t.hese oondiU.ou 

it appeara aa if the planwa antorbitale were tuaed to the sept.1111• , 

The aerve toramina have been great.l.y altered and dieplaced 

b,Y t.n• backwarcl JDOYe~ent of 1.h• doraal part ot t.he capeule relaU•• 

t.o t.be vent.ral~ The olfactory nerve ent.era t.be .naaal co.paw.a 

through a nwnber (t.hree or tour) ot tor-Saa int.he planwa an.t-

· orbit.ale (tig. 24). The nervua voaaeronaaall• enters through 

a aeparat.e tor.wen a.s in the Ig.:anidae', but owing , t.o t~ tuaioa 

ot the ant.orbital plat.eat.his tor ... n is aituated' so low down oa 

the posterior f'ace of t.he capa11le as t.o be almost. ventral in poai,-

t.ion. The left and right voattJ"onasal.t run downward alongside 

each ot.her behind the tused ant.orbitals, and Mob enter• it,a OWQ 

halt or t.he capaw.e immediate~ in front ot th• point ot rualon 

ot t.be para.sept.al. and t.he plan,1111 ant.orbit.ale. . The nerve ~-

paasea :rorward ·along \he doraal aurt'aoa ot the paraseptal antl 

entera the organ ot Jacobaon in t.h• uaual manner. As in Anolie 
t . the torwnen epip~aniale 1a abaent, s11ce tb• lateral branch ot 

t.hrraiaua et.hmoidalia of ia does not. enter t.he capeuie at all, 
I , ' 

but aeparat•• trom tJMt medial branch outside the tiseura orbito• 

aasalia t.o pasa Mrecti., t.o the lateral nao•l gland, wboe• poat.er. 
I 

ior and liee. 1m.necU.atA]3 anterior t.o the tiaaura (t'1g. 22). 

COntrar.y to what aay be expected t.he mtklial branch does not. enter ·. 

throt.tgh t.h• large alit-lik• foremen a1tt1ated widerneath the 

aphenet.bmoid- commlaaure, but. t.hrougb a amall. more medianly 

al t.uat.ed toram.u (t,g. 22}. A part of t.be olfactory ent•r• 

tbrouab the tormer. 
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The aolum naal and t.he capsule of' Jacobson's organ are moat. . 

lnoomplet.e and do not. reaemble the Iguana condi t1on at all. 

'there is AO indicaUon ot t.he roof iftg cartilage to the orgm ot 

Jacobaon, t.he aeptoaaax1·11ary alone covering t.he organ as it doea 

in all liaarcla except the Iguanidae. To a lesser extent t.ban iA 

Iguana the medial migration or the anterior p6lrt of' the true 

nasal cavity la reaponaible tort.he biaquamous nature ot Ule 

aeptomaxillar,YI a horizontal aquame .aeparates the vestibule 

from the organ of Jacobson and a vertical one eupports t.h• part1• 

t.ion betwaen the vestibule and t.he true nasal cavity. , A• a 

result ot t.he poaition oft.he anterior part . ot the true naaa.l 

cav1t.y 1 t.he ant.erior end ot t.be doaie•like oartJ.l e covering lt. 

Cl••• ont.ogeaet.icall.y the parana~al) 1a tused t.o the mi dle ot 

t,he aide wall ot Jacobaon 'a capsule ins t.ead of t,o it.a posterior 

encl (tig. ~3). From t.ha lower edge ot the aide wall a proAOunce4 

ooncha Jut.a lnt,o t.be lumen of t.he organ of Jaeobaon. 

The abort ect.ooboanal cartilage projects bac ward from tJle 

laawia tranaveraali& aAt.erior and partly covers the side wall 

cart.ilae• of Jacobaon •a organ which :reaches back ·aome distance 

b•yond t.h• organ and th• ectochoanal (tig. 22). The p~u•ptal, 

1a 1nt.err"1pted ov41r t.he lengt.h ot the organ of J acobson &lld 

eonaeqaent-1¥ doea not. reach the lamina tranaveraal1s anterior. 

ccording to Born (1879) the par ept.al 1a absent in D,:aco yolfPf"' 

In a yowig embryo .of Agama Aiap141. however, t.he parueptal 1• 

oonU.nuowa tbrollghout. In Agama at.ra a nwnber of small, laolated 
cartilage 

nodul.ea ot' /\point.a \o a tonaer connexion bet.ween t.he ai~• wall . 
. . 

ot the organ of Jacobaon ao.d t.h4I tree aut.erior end ot t.he para-
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51. 

in Ch• chaffi§\eleog. Br ck (1941) in a stuey ot the sk1.1ll or 
lQcr2@iUJ:a ( ::: Lopho aur ) yentrali a h e g i v n v r:1 o,onvincing 

int. rp1 et-at.ion o 1..h n al ca -.,ul , .. hie sa&r e ao · w at 

-..it.h .. aa.:':i vie , •speci wi respect to the anterior solar 

elements. 

or ~hb prea4ilit inv ti tion 1 ha at ti$ cli.spoaal aectiona 

o " dult speoi~s of' 5oicroaaura pwa1la OMta.tltQ 

bitaenia't.u 4obnelli an a ver,- compl t e set ot 

embx·yol gieaJ. s !7 o:t' _______ ected 'oy r. c . · •• du Toit. 

ock (l 41 ia o the opinion t1at the peculiariti~s of the 

nasal. or an are boll_y due w t he enormou.a development o. the eye 

which has causec.1 the te esco&>i · of t ',e et.bmoi region and especiL\• 

ly the poaierior part o t e nasal. c psule ; thi shortening being 

compenuateu for by t. e enler & t of the anterior· na ... al region 

to a.ccommoda e the n sal eo pariao.n wit. t · e I uanidae 

and gasni" e sho _a , b.owe er, t ' lat, alt.houg a telesco . i .f o the 

et,,hmoi ragion has Wl o bte ly caused the fusion o the planwn 

suprasept.al. t.o the platlwn aAto bit le , a - uashin t e ap enetbmoi4 

coan1saura out o exi tence, t e typ o 

ia directly rivable 1rom t.l e uani 

t. e nasal cap UJ. itaelt 

co di tlon. as cri bed by 

orn tor Liolaeau.1& an · ioae.urua. In reality t e exp - 1ation ot 

the peculiaritie o then al caps le (i.e. the absence of the 

conch& and the poai tion o the or w ot Jacobson) i the shortening 

o the nasal re io , r lativu to t e tot l le th of' the skull.I 

t.lu.a ba alrea · t en pl c il 't, e ancestral Igu _dd- amid type, 

b"1t. has be n urt.her ccxnplic t d in t. e h aeleonti a- · 1:>y t.he 

enlar emen t. of the eye an the t,ongue. 
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. 61. 

,3.,l c.a. apecimen t.be vertJ,cal bar ot t.he maxillary proceas la 

cltarq at.t-ached .t.o t.he C$.l'Ul&ge holl0Ugi1ed b,1 Brock (1941) 

wit.h the "plama ant.orbital•". Since W• element. cannot. b• 

t.ne paranaaal alone, being attached to t.he aep\Um 1.1edially1 it. 

would appear t.hat. no mat.t.er whet.her a planum ant,orbit.ale 1e 

incorporate in t.ha adult, naaal capau.le or not., 1 t. ia 'not reoap-

1 t,Qlat.eq. a.o_ a separate ceritre ot chondrit1ca,t,ioth 

itc'9AiN• 
10a t. au t-hora regard t he Geckoni~• aa ei t.her very 

pr1JA1Uv• (e.g.F~br!.Ag•r• 190 _.) or as h&Yina dive~g•d troa f.be . 

primitive Lace:rt.111an at-ock ear.I,)' in the pbylc>g•ll¥ ot th• ,roup. 

The latt.trr vi .. , elaborated c-hi6fl.¥ by ll&fterl (1921},. a4tffu -t.o ' 

eaplaiD tlua preaeace 1A Ul• anat.Oa,y of bo\h pr!mit.1ve and bi-&blJ 

apeciali&ed feat.urea. Caap (l.926) at.r .. aea their cet4t.ral poaCU• 
• 

w1W.n "11• ora..r b¥ placin , t.b• uong the prlmit.lve Aacalabo1.a, 

which 1n .w1 Uoo con't&i~a tlw Igu.anili an~ t.he Cbuael••U.ae • · 

•hilt: a.UQ iA\&lcaUns that. t.ne1· are relal.ed t.o tbe A11t.uolao11Maa 

\ 

The ~ cav1Uea and naaolacrlmal &let ot f!N!iOtnk)■ 

oya119a11 ~ P1at.,vdac\ylua 1ww.bri1 and f.J.• eeru11 •er• ilw••Uae- ,-· · 
t.ed by ·norn Cl.879)• lie emphulaea the ~Lu!Uve poait.lon ~ 

t-n• opening or the ductua naeolaor1M11a near the dact ot Jacob-

aoa •a organ. Fucha (1908) in an 1nveaUgat.1oa into \he atrtao\UN 

ot the palate and ohoana or Ph.Yllodact,.ylt.la eyropaeyg and other 

GMk.onld genera ataiu t..~t the naaal capaw.·e cloael3 rNellblea 
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\be Amphl•baeaidae. •hich he reprda aa probalial.7 d.erlYed troa Uae 

Tellda•• Bxoept. tor retereno•• ~ the conoba ot M•lya b,J 

soiav (1876) and to t.h• pal.at.• ·ot ,,1w::nn101!1 by '"°ba (1908>, 
., 

110 work baa appeared OA t.he naaal retrion ot \he Teiidae. 

The following toNa were exM1oe4 in the preaeo\ 1nn•U• 

gat.ion1 T•iya t,,io t.go Daudin, ·M•iya 995!11)•!,yt Wiegmann an4 

cer14PPMEYI e1111AMW• Tb• aaa_al. oarww.• ud oav1u .. .....-

oloael;r •1 t.ll \hoae ot t.aaertJ.dae and GerrboNllridae bui. \he a\rlae\. 

~e ot Ute pal.at.fl and 4'.lo\Ua AUo1-crical.1a point.a to a poaaible 

attinlt..,f wit.h th• XaD~11dae ' an4/or tJi• Amphl•bauiaa.. Ia \be 

nasal i-egion onl.¥ alight. di.tterancea o~aot.erl•• iJi• UU-.. •••• 

•••1ned. · Tellla appear• to be t.he w\ prW \lve, Jl.\dclDc b7 t.M 
I 

awuat.ure ot ·t.he oapaal• ot Jacobaon•• organ. 

A wel.1-4.eveloped.. roat..rua or proceaa11a praeneM11• 000 ... · 

lo all thr•• genva1 lt. ~- a1\Uat.a4 1A a O&YUII 1.ilt,uiaual• AO\ 

tlaoked by t.he cupolae ut.erl"orea u la SpbenodOA ao4 \Ile Iguaal• 

dae 1 1>11\ 1V \WO AA\er1or eupolal" prooe•••• (t141.· 45). Amona Aa\11- : 

robo411,oaaa I ••• a1.ao to&.Uld a roawwa 1A \he ~-wa _Ch••••aura 

(Cor<vlldae) aad 1A the. V&fanidae 1 wber•~ however,~ oavum ln\er• 

aaaala ia enUre)¥ abaaat. To fl¥ kno•ledtl• _\be ant.erior oapole 

•PNC••• 1• peow.iar t-o Ule Teiidae. It aonalata ot a verueau., 
pl.Med 1Mlna, pleroe4 1A Talua b7 t.brae or tour eealJ bl'wll• 

ot the ~amu• aed.lalia wbere th~.Y leave the "~t.ffllUal oavi ti,• \0 

a11pp1¥ the ak1A ot ·Uut lateral partaot •t.he anoat (tic• 46). 

Al\bOUtJh the prooeaa11a al.aria interior le paru_y attached t.o Ulla 

ant.erior proa•••• \ha lat.t.er cu1noot, be reaarde4 u boaoloaou Id.Ill 
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so. 

region beldnd Jaco eon•a organ ill a laJ"ge n&aber or ut-arohogloaal4 . 
' 

li_aards belonging ~ t.he J,.acert.idae, oillcidae etc. 

The paraaep1.al ia not .tuaed. to the planWII an!,C)rbit.ale, 

elnca 1 ta posterior portion ia ~nterrupt.ed for a di.at.ance Y&l")'iq 

ia t.h• dl(f erent. gen!ra. In the Aut.archogloasa in general the 

·paraaept.al abowa a t.endency t.o de enerat.e in the region of~ 
. ,-

organ ot _Jacobaon, while the poet.eri~r halt 1a 11aually well-dffel.op

•d. Thia except.tonal. condi \ion in t.be Telidae PJ¥ be·· coaneete4. 

w1 t.h t.he lai-ge . amount. or carUlag~ retained 1n t.he capsule ot 

Jacebson•e organ. Th• eotoc~oanal la ••2J aa 111 Laceri.a. 

The cavum conchale ia exceptionali.,' large and occupl•• 

p~actically t.he wliqle lengt,n oft.he concba, which in Ule Geck0t1-

lda• for iDat.an.c• t.erminat.ea poatertorly 1A a aitnple flat. plate. 

In Telus and Araei va t.wo longi tadinal cart.il.aginoue ridge• proJeot, 
. . ~ . .. 

troa t.he base ot t.he conch& into the nasal cavl~. Tb• ant.alor 

one ia•all (tig. t7), and 1a Ameiva it. tenainat.ea direot.J.¥ &Mhlad 

t.h• organ ot Jacobao,i. The more· poet.eriorq pl.aced rldie la alMlll 

longer and ut.enda _up t.o t.he .b1nd end .ot t.be ooncha. The appear

uoe in oroea-aect.ioa ot tJle lateral na&al gl.and ot Telidae la 

quit.a t¥pical or 't.he famil.ya t.ll• duct. can be 1denUf1ed ~ouglliolat, 

the lengt,h of the gland, since 1 t. ia very wide and ruoa• aloog t..be 

cent.re oft.he aaaa ot t.ubw.es which open in\o it. at. irrqular 

interval• (fia. 47). 

As ln .xant.uela t.be choanal &roove preeeat. in Geokoaldae1 

.scincidae., LacerU~ et.a. be~ween t.h• organ ot Jacobaon and t.h• 

t"wicUonal choana la obllt.erat.ecl ext.ern.U, 1 ao ~t. wha\ la 

.. 

• 
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j 

• 

Teiid 1.ype, t,be cboaaal groove be,tM•en the organ ot Jacobson 

and I.he t uact1onal cboall& ii&• disappeared, and the d11ct. runn~ 
. . 

undetrnea\h tJl4I oral. epi t.beUum 111' .. t.b!a regioA aua.\. r-epr .. ent a 
. . 

covwed-iD choaA&l groove (ti&• >, alnce tJie duct.u.a AUOlaarlMl 

• ·-1• opena .i.Ato the cboana (1'1g • . 67 } .• _A dnor dltf'vmio• la t.he 

- circn•1t.&nce that, 1.h• tuion b•~••n ~t,~ .aldea ot tJi. oboanal 
,... ' •' 

groove baa ooom-r•d on a level 4-epel' \han·. tJ&e oral .roof, iao 
\hat. a ahallow depreaaion..-•Ull .J.n~cat.e•.a1.~i., \he poaiU.an 

of' a formtar aroove· (f~•• and 66). Aa a ,reault o:t ta.ult, 

preaervat.iOA 1ih• e,pl't.helium ot t.he oral cavitJ' ot Opbiaam:"'• ~-

allaht.1-Y aacerat.ed.1 bu\ aa tar as cow.4 ·" made out. t.he .... 
~ . ' . 

conditi ons obtain 1A t.hia genu.a. 

,6AAJti1Wt•• 
. _The Annielli e are almost, unanimously conaidered u 

"~ad•d toraa ot ·UlilU.da.l" (Gadow, 1901) or, .a t. leaat.,· u 

cloae.1¥ rela\e4 t-o t.b• (_Fill'bl'"1Qi81", 1900 ) .. Canp (1923) e\at.ea 

t.hat \hey ahow clo·•••t. rN•blaace t.o. Genbonot.ua, a :tore whiob . 

l waa ~ortunat.•1¥ ~t. able t.o exatllin•• 1th t he except.ion ot 
~ 

t.he Py opodida• t,he, are t.he OfU7 burrowing Aqtl.iaor,pba the r•t, 

ot t.he lillibleae repreaeot.aUvea o~ t.be group being· gru4-livin&, 
.• 

loq-t.ailed :torru CC•p, l923l·• To my knowl•da• no work · bu 

· been dane on t.b' naeal oraan of i.hie aaall caurornlao. t -11-r.• 

aeri~ aec-tiona o~ an ad&Ut s pe.;iai. ,n ot .AQaiella PYltt«·• •u 

&&Hd in l,Jle preag t i.Avea t.1g t.ion. 

'?he oircuu't.arlce that, t.he. naaral organ ot AAnleUa la 

f 
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lO.l~ 

conchal · oove on t.be later.o-dor•al tace o~ t.he capaule (tig. 68). 

A small . poswrior porUon ot t.he _ glalid perietrat.ea t.he ad1 t.ua 

co,10hae bOwid laterally by the pariea naa.1 i t.ael.1" •inc• .tio ext.r•• 

-cbal reee·ae 1• pr'9aent. ( t ig. 6o}. Thia c.ondlUOA, ia i-emtotN•\ 

ot t,b.i.t, or celot•• (~1g" ~9). T.,_ olos• proxiali ~ ot· t.h• . 
tor•en epiphaniale 1.0 the tiasu.ra orbi!-onaaal.ia 1• illuawat.e4 

by t'lg. -60 • the rJ.sbt. aide of which r•Pl'•••\a a plan-e . allgbtJ.y 

in a vance oc·that. .repreaeot.ed b.Y th l.e.f't. aid•• The •1Jao14 

brano-h ot i• -4:i.vi<lea in\;O 1 ts t.wo coaponent.a biltore entoriq \be 

a.ual oav1~. Th• lM1na ,ant.oroi t.&lla ia •all (tia.58) ao4 

tJlat part. ot t.h• paranaaal ca,.t.11.age forming t,he cav-.. oonchale · 

an t.be aaxil.lary processes is al t.uate lateral and poaterior •·t.o 

1 t.• The aAflllUT proceaaes are except.lonai ly larS•• 
\ . 

The atruct.ure of t.he p-1at.• ati .. duct.I.la nuolacrimal1a 

full¥ supports ·t.b• Uleory oft.be clo • relaUonahip •xi•ting 

between we Anaielli4ae and th• Aogulaae aiAoe 1 t. raaemblea t.ba\ 

· or t.he lat.ter 1n _al~ par\icw.ara . (ct• tia•• 56 and 66) • • 

· Co£9fM9e• · (~ · oauria&e) ·• 

c;aaow (l~l) regarded 1Jie Coru_ylida• .(. onurldae auo\or

um) t.o ether wi l.h t.he ot,he1 .. £amil1ee plac_ed by C,ap ( 1923) under 

t.he .Dip10,1oaaa aa cloaely allied to the l gwuua, ·~d .1n apite 

of the position which Camp (l.923) aaa1Sn• t.o t,he family he a\at.ea 

i.2-~ t.be,- _exbib1t closer .reaem lances w1 \h r.••pect. w detaila ~ 

~• and h811111p.-J. a\1-LlOt.tare, pa\t,er.n ot the throat 1maclllat.ur• . , 

Md \he atruot.ure o~ t.he tAet.b, "!' t.n tti. Aacalabota t.biln · any ot.ber 

· • 
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102 • . 

~01•ph. Th• t,emporal. re ion olo •1¥ reae11blea tbat,, of 

Uvrhoeau.r14a• 1n the loea .ot the t,.-poral to••• and. t.h• relauv, 
. . 

. . 
. ccwdi U.ona iil the ·ttmpoa-al i,-egion have b••. detend.ned _ b¥ t.he 

preseoc:• or aba.a• of oauoderms 14 tho pb.rl.ogeny at1d \ha\ \bie .. 

rqiOD m,q t.berefore bave li t.Ue t-uonoalic valu•• 

Tbe. OAl¥ •ork OD t.be cranial anat.oa., of thia Atrloan 
. ..,. . 

" ramil,r ia t.ha\ or d&I Ple11si• (1944) OA '-MIMetHD WM&Ms 

tJl, ·· preamt. 1Aveet1gat.10A t.be tollowing tol'llia ••• UMined1 

Ia · 

~ adlllt. ·•P4"'1M~ ot C0£4Jlya aorsJrlYI an'1 a talrq 01<1 •br;ro ot 

·c,,swiv, P•, lllld &&al\ aptoillena of · tk\UMEW! 91PM•l• and 
... 

• ·· c-p (l.923) divi4e• t.he f'•J.lJ' ill'° two aubtamil.1••• 

·~• Cbamaeaaurina~: (1AC1UdiAg only t.he genu Challiaeeaura)· an4-

\h• 1,,QrCV'liA~ (e ZOn11rlnae}. Condition• 1a "1• aasal. rqioa 
. 

tlilly coW:ina Cap'• cono·luaio11s • t.o their ayat-emati_o poe1Uoa, _ 
. 

an t.he faot. that. a J)ren&Sal proceaa occur• ln Cbaniaeaaura but, no\ 

in Cor.03lua or la\faaurl.lS a\lp~ort.a. bi.a a&lbdlviaion ot the t"aaai~. 
• # 

The preeen.o, ot a roat.rum prenasal.e carmo~ be consi ered ao a 
, 

proo1" ot apecial. 1-auant aft"iBit..y einc ii occurs · a·lao 1n Varanldae 
- ,., ,, 

an T-e1.·1d.ae: and _•• iA tJ)e-ee fQOlili,is ·1t i• not ait.uat.e ia a oava 

iAternaaJale u it. 1·• in I~da•• 

_ · Xn genoal ~ na al cavl U:e• anc:t capeu.le cloeeJ¥ 

rea-emble tho•• 0£ \he Laetrt.o1du. 
,• :. 

·· tn, Cora.,yl.ua and in ,C.,lamaepaur th• duct of' t.be latu-al 

nasal a~d at.era t.be nasal e-ap•lll• i.m-ough • toraaea <11au.act. .. 
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106. 
.,. 

Te11datt , Ule oort.11.a,ie ahowa a p-eat.er aegr_ee or rewact.iOA !a 

•o•-t. f Millea, ao that tJ.le vomer an · t.be aeptoe,s!l.l.al7 p~ a 

aore illportant, roi• • in t.he toraaUoa ot t.he capallle (t1p. t<>, 

82, 55 and 59)• · 
-

MOD& U• Aac:alab9t.a U'le ~apau.J.e ot Jacobaon•a or.gan 
, 

. ot t.ne Oeckoa.ldae an tJle Agami'dae r•~emble:a that. ot t.be U\al'OIMt 

-gl.oaaa, but. icroaaura (the ofll¥ ChaniaeleonUd poaa•••ina t.he 

or an) ,and t.he l &Wlllida• (wit.ht.he except.ion ot Anolia) baa 

apparen't.1¥ preserved t.he prlmiU.ve .pben_odon oapau.lal" t.ype, tJae 

l&thr beiag provi ed with a_ carU.aginoyf root (,:'iga. 9, 11 and. 

26). Spheaodon baa al rqa been regar~• Cl aa t.h• onJ.r reptile . 

poaaeaai.og t.hia cbaract.er (t'lll•• l.~3 ), and .Br~oa (1906} baa 

cona1uer•4 1 t.a pr.eaeACe aa an indioat.ioa . or ophenodon '• m■twU1-

- 1an attiAiU••• The presence 0£ t.biA a t.rip• ot carUlage -~ 

neat.ht.he aep\OfflaxSUaey ot Teill8 ( t ig • . 47) and tJae occurrence .r 
. a eeptal l.edge upon which I.he inner edge of t.be~ aept.omaxi ll.az-7 . 

reat.a 1n aom~ ot tJl• Lacertidae, Gerrhoaaurldae eta. provea . t.hat, 
, ' 

a rooting oart,1~• waa prob&b1-;' pr•sen1.~ 1n all primit.ive lla.-48• 

It.a aacondar,r ~•appearance 1n moat. . recent.. tol"JU 1• probabq 4iie 

t.o f.be ·t'aat t.bat I.he eep\Qmaxill~ has t.akeo ovar . \he t'wictJ.on 

· of: a prot.ecUve covertn,i tor t.he organ. Th• preacm,oe in 

CbrYfMJ:! a,rginata ot_. a well-aarke'1 1.e<Sge on 'the anterior part. . . . 
or tJle . aep\ua ( alr•~ ~scribe by hane.r 1A 1920 ) an proJ ect--

1-a int.o t.he ••dial fold. t.ending to aeparat• a aedio-ven.t.ral. 

pocke\ ot aenaor.Y epit.heliuaa (organ or JacGbaon?) tl'OII \he rut. 

ot Ule ven\r"al. r•pirat.or.Y port.ion ot ti.he oaaal. cavit.t- (S.ydel., 
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l.08. 

-
\be <met. ot .t,he oraan for .a ahort. dlatanc• . (t1a•• l.31 16, 44 and 

' r I • 

47)• The ·•aeoondary palate" ot Fuclui (1908)' bridging 'Wle _prlal-· 

Uve ohoana ia ~et'ore •upport.ed by carUlag• 1n \heae tol'll8~ 

1n a Auaber ot .U•ai-4- rud1aent,e of a more c•plAt.• poa~1oz, 
-.. 
capaul• ooeui- in t.h• torm. ot a ver,t.ioal tlaD&'• o.o-· t.he paruep\&1 

. ' . 

(tis~ 33), oi- aa nowilea . ot· car.t.ilage which 144¥ I»• 1aolat.e4 or 

f'11 ed w t-h• paruap·'8J. (tig~ 22)~ 

~ , , 

·Tlie aeptomaxSUar.r ia_prlmarily an iAveaUDg -.Ona ot 

\he veeU.blll.ar wall (Lapage, ~lj28) and aa aw:h appe•• O.Q the 

011.t.er a'm-tace- ot UMa ak11ll in .. torma wi t.h a •hort veaUblll.•· •••• 
' . ~ . 

AAva, &>.Y-nc:taooepba.lia (ti&•~ l and 2) 8Ad i>ul})WI ~ epv1 1922 

and Fuc!w 1 1911) ~ In lh• LacertJ.lla t.he veat.ibllle .,_ enol'II011al7 

~r•aa•d 1A aiae an'1 .baa carried t.he aept.caaxillary wit.b lt, · 1.rat.o 

t.he inl.erior 9f '. tJle aual orsan ~•r• it. to~ a aeoondar7 ~a_y 

root ~or i.ne oraao o'I Jacobaon <•••• tig. 36) 1 ad. cum••• \he 
I • • ~ • 

de eaerauoa oft.he priaary oart.11ag1,n,ou root 1n all 11.aaru wltb 

t.he excapUon ot the Igwmida.e. lt, aa:,- ev-1 cover t.be nual 

cavi t..Y 1 tael.f when \he veat.lbail• -reaches back . beyond tJle orgaD. 

ot. Ji.co~oA (1'1&~ 10) ! -= 

IHtl Mil.ti• 

Brusier (1896-1901.) diacovere4 1A Urodel•• Ule t.br~•, 

• •· 

., 
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1,:,9. I 

-.oo'Ul aual wo1•• r-.rlllat.ina \be opentna aa4 cloa-1.ng o't tJl• 

eat.erul narea. fhe · aat,wu cutaneoua openitlg 1• .mueb amallo 

\ban f.he teae•tr• narJ.na, which aocoaodat-e• 1a addl UoA \he ....... 

lar , appara~. 'The auaoulq conatrict.or aarla aarrountla' Uae 

poat.erior .. ,..tci:rcl• ot t.he ext.ern.1 ua-1&1 •~toa, bO\b ..- . 

N1q luvud on \be .81lt.l-1or wall. or \be tcu\ra A&I'~ l~•'l 

Oil tJle oart,ihgo e&ipolaria. Tb• a.dllatat,or taarl.a 8114 tJle 

•• dila~t.er JU1ria Mceaaor.11aa originat.e oa the posterior -4 

latAJ-al wall.a o.t 'tbt t•••U~ nar~ r•epeotiv•J.¥• Botb pua 

dlrect.1¥ to~aro. an4 upward to inaert oa t.he_ poat.erior · ... slA 

ot \he e~taa•olla •all ·ot \he 'I AU-1al. open.Sn&, •cma the 1'1bNa 

ot ~ . •• cOAa\rlcU,or urla (!l'ranc:ia, 193'). 

'the ... lalerall• and ••di.all• aui o~ .AAurana -are 

baaoloi owa tot.he•• cout.rictor an4 4ilat.at.or aaria ot Urodei. 
I 

reapeoUveq • but u a realll\ or a cOil&pl•t.• cium,e 1A tuneUGll1 
- -

~~ rel&Uooa t.o tJle oapalll.d eleNAta baYe alt.red ooul.dier-

abq (Gaapp, 1904). T~ ut.araal. naria ot A.Dura, la-, aoreover, _ 
\ 

· ao hiahl.3 apec1al1ae4 t;ba\ 1 t. ia ot 11 t.\la •rphological value. 
1 . l'Wler ... ~ tlrat to' dlacover t.he IIIIOOt.h uaal 

l 

auaole• 1a· tJl• Croooa.ile aod he boaologiae4 t...ba with 'Uloae ,of . 

·t.119 alaoaaaclr1dae (~•• 1928). Tb• relaU.ona ot ·\he ~J.ea 

in a 7 .1 o· •••: - br¥o o~ Alliaat.or •&e•&••ippt•eiJ• are ••••Ual-
1¥ · \he ••• u 1.ho•• la Sal.MaUdra;. 

w1cUa (1.872}. wa4 t.he . tiret. 1,0 deacrlbe -th• "-••• 

1t0Sog. 1ibe naaal veat.iblll.e of Lacert.a. Aocoa-4'.Ni ~ -.bla 1, 
.. 

oo.naieta o't a "•••h1cht.tt-ea ,fl.e e:\we;ithe1" • ie &\11•4 . w t,be 
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• / - 110 • 

out.er epi~ma and con t.ains no gland.a. The cut.ta layer rea91111bl .. . 
caYerQOua Uaa11e (Born• 1879). Bottau_ ( 1 81) recora. the cuaU-, 

cular t.1saue aa oonaiat.1ng of tine el&et1o tibr•• between whicll 

occur bloodvesaela •r1d aimple blood lacunae, but, oonta1nSna AO 
I 

aucw.ar el.uent.a. Lapas• (l.928), howev~, deacrib•• 1t. u 

"• Uasue coaapoaed ot eoot,h auul,• tLb£•• yd blood •&AA••· 1a 
"I 

c2natc\1Yt •11,Mt•" 
Th• oavernoua cut.ia ot the veatibule ot all Laeert.lU-

' inveati.gat.e cona1-at.a ohie1"1¥ ot apinflle-Uke, cl.earl.J nucl.eat.e4 

cell.a, rea...,.l:Lng •ootJl auacle titre• in all parUoulara. Tbe 

rtbrea origiDat.e on ei t.her UM ea&• or the tue.at.ra narina or OA 

t.he. 1Aner eurtace ot the oupolar carU~•, run d.irect.13 'outward 

at ri&ht. analea t.o t..he cart.ilage, and ~ 1Aawt. on t.be ectod@J'Will ' 

epi t.helial layer l1111ng t.h• veaUbu~•• Aaong t.heae •ue~I• tibr• , 1 

aparael.¥ diat.r:Lb\lt.ed ordi'oary connective Uaaue cella · and a 

large nlllllber ot fibres occur. 'l'b••• lat\er are apparentJ.,y eJ.ut.to;· 

bec::au.ae in aa\erlal t.r•at.ed w1 ~ van Gieaon • a aolut.ion, they are 

no·t at.ained b,Y the Fuchsin tor which col.lagen tibrea have a 

strong atfinit..Y• IA aaterial t.reat.ed with ·borax-carad.Ae and 

-azan t,he el.ongat~d cella are atAJ..oed t,he aUWl dull purpllall-bliae • 
•. 

aa awaole, while U.. fibrea aaauaae a dark•l>lu• colour. The tJ.e-

I 
I, -

aue la 1.nterapera•d with lar!i• blood lacwaae between which t.h• 

cellular element.a -form columnar trabecul.ae. · The en Ure veatJ.-1• 

which in t.he Iguania and Cbamaeleont.idae ,a,q reach back right. 

1At.o t.he ant.orhi t.al. abamber ia lined w1 th t.bla eavemoua tJ.aaue • 
• 
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m. 
.. 

• 
aince t.he awacle 1"'1bres arise troa t.he edge or the t"eneat.ra 

narina an l the inner .aurtacQ of' t.he cupola, and· insert oA the 

cutaneous wall or t.he v••\1blll.e,. represent.ins a great..!¥ elongat.e4 

nar1al o~in • Cloaure of t; ie narial opening wotild be etteot.e4 

by decrease 1A t.enaion in: the tibre an· a :tilllng of the 

lacwiae with blood. 

lt t.hia interpratat.ion is correct, \be •• e1.1bnaaalie ot 

snak.ea . m&1et •it.her represent, a part, of t.h• •• dilat.ator naria 
-

which baa not. 'been in.vad.ed. ·by bluod lacunae, or it •11et. be 

hotnologo~ w1 th t.be •• C04St.r1ci,Qr Aari8• 

In \be anake . oa&aloaoaaa the. •• allboualia w • tot.and to 

be aosent, waeaa it. l repreaente by a amall bw1dl• 01: tibree 
, .. 

running upward from the poat.ero•lateral process oft.he prtllliucil-

~i t,o insert on t.h• plica naaalla. 

the muscle 1• liJcewiae absent. 

I~ _t.h• Leptot.yphlopidae 

1nc:e Lapage (1926) doea not. deacribe t.h · anat.amlcal 

ra1at,i_ona of t.he al.18cle in snake a 1 t. i• d.1£t'1cult t-o £ona -, 

opinion r-sar 1ng 1 ta .hOIDOlogy 1 tJ1 t.he mu.eel• aaua compoaed o't 

smootJl . iw-ee and n~t. invad•d by bloo lacunae tound ·t.o be preaen\ 

in t.he re ion o · the •xternal rial opening in liaaraa. In t.he 
.. 

out.h · f rican Lacertid ganua Eremiaa t.he auac,le ia t,ypicall¥ 

Ita ant. rior h• · origin t.ea '?At.he doraal 

· surface 0£ . t.he cupola aotarior boraering t.he teneatra narlna. 

Tllere are two b.eada po,1.oriorly; \he tibrea coaposlng the doraal 

one inaert oo t. ,e poa t.ero-ao · border of t.he f eneatira narina, 

, .. 

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



ll . • 

\, 1' u C eo ... 

r. i 

, • C 

t. t. i 

ot ., li. t 

·v• t,.I;. narial op • 
~ , 

..., ni 
' 

• "' t ... 
t..,i,b r 

0 .. ..; u -
i ;. t . 4 ) r 1 

, ..... t 

• • . . 
t -. •· t - b' ... 
' C 8 

... -t. . •• . 
• 

1 t.• 

0 0 Ol i.1 C 

.. , 
Ci 

-Ll u • :i.l 0 

super ior f 

• 

~ p 
., 

0 to 

;;,· . l >~ . 72 • 
r• 0 ; i, y 1 

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



l , • 

). of ~Jro e , . 

e 

s . 

r 1 4 in 

use 3 L 1>"~0 

' s t he so 

J. ot er· . u n d a 

1 <• t i th Ct 1 th .. u 

0 to.; ny. , t , . ,., t. t i n r vat i on m t t OW , 

t h r orp 0 t .., ·nc t e al ~(Clcl · r ot 

rr ,. co ec iv ti s ue, i a t., 

t t _,. 11 gs in u ot 

sp Ci" l 

l us le , r p sen 0 t he ei n 

l tunic · . rtos, a p 0 no . 0 r o 

0 layers o .. 0 0 om 0 t e . 

Of!l 
,. 

e ..;,. 

• 

r : r 1 

tu1· her or C 0 my · 

0 hi to . rd 0 to Y' 

0 n n C ' H.!' ., e · c tile 

l ,. t ( 

:fro 1 n oi e l s o 8 

of ymnop 1 b t a or 0 ot to 

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



ll.S. 

be c:ert.aia aa t..o t.he -.vosenic .•t.rata .r.rom wbioh t.hese asuec.lea 

· <ie,riva. 

111-

Tlult ect.ochoanal. 1n t.yplcal Lacert.1J.1a aonaiau o( a 

wll oarUlas;1Ac"8 proeeas proJ.c:t.iDg back troa the la4liAa 
- ,.,,~.. . 

w-anaveraall• aotuioi- and •ei-vina aa a support. tor t,he lat.eral 

edge ot tl'le ant.arior port.lea ot t.he ohoan.a (t'ia.33) or tbe ohoual 

sroove (.f'ig.44) t and al.ao f'or t.ae ant.erior ~d ot ~e AlOl'J)holo

aical. (t'ig! 36) or tunc.Uonal (tig .47) · dtlct.ua naaola.crimall•• 

CS•• oelo•)• 

Gaapp (1900) cOAfirma tor .Lacert.a Seydel •s (1895) · 

•1;at.eiunt. t.bat "11•, eo\ocboanal ( ttGa1a~ort.aat.s1t) of Uro4el•• ,, 

repreeents the tirat, at,ep t.owarda t.he roraaUon or a ~unct.ioA&l 
• 

bl.It.a \Owar4A!I tJl• toraat.ion of' iiwo .. eniirel.y non-related t,ypea et 

aec·ondary palat.e1 .\bat ot Allolie (tig. 18) and t.bat or_ t.he 
• .. 

· · Gecltonidae. and · anwaiidae ( flS•• 32 and 37) • 

" ps-iiait.ive waM.11la ·the eot.ochoanal ia, relat.ive1¥ ainlpl.e compared 

wi t.h i.bat or highei- mammal.a but. 1 t, ~aa inward behind ,_ duri.U

uaopalatJ.nua \0 :t'-'•• a1av.,it.ra11.y with i ~ tellow or t,be oppoal \• 

aide, .tJula foNing a oartilagiAoua secondary pal.ate VClt.&-al. to 

t.he pa.raaept.ala and the e e.i,tuca (Broom., 1897). In hi&hel ftlamala 
. 

t,he ec"°'boaaal 1• r•ir••·eat.ed b7 t.he cart,lJ.aao pala.t.t.na. whioh 
.~ . 

(ii t.he .,,.. apec1aliaed. £01"$8 la oombJ.n&UoA wit.h t,he oart,ilego 

dlael!a. neaopalat,lni) toNa a a11pport; tor St.euoo'a duct. (CM a.w, 
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tely ob i t era t d , 

t, 1u ... ...ir·ectly opC\ i n : ii1t o • 

The co 1 t-j on foun i oli ~ ( i .. • 17 _,_ 19 t o 

cle rl e iYabl f r m t h, f i · t l el ct 

ooc r ii f' r o t. , .. t• . ., ~ f' ct on C 0 :t · ; r pr 

a t.ruo ·sol ucri ·e l C :ie oth~r tr ,, ;:or el C 0 al 

s roov "• 

I 11 t .. a 0 ' :t-.!I' t · · i 1 ..:. i V ,.., l,i r ed .· .. n t, ..;. 1 e , 

eii •· ~ , ! J. phi 0 i ' J. A g i t ~l. i oa , ""' 

t onl (figs . 47 , 2 an c:. .., • n t 

ii a , \f e , .·Ul 1ui <; ·1 ..1 t\ ni i C h uuctu n o-

l CJ: ' l.1 op 1.t t ~ c, te r e1 - of t.L C 0 l a er · 
an &7 ' 

Wl :1.t is Vid.e1 L t.riat. 1., .. is co .. i }8, e n iv 

1·ro:...., t he h.rOU'. t C v elo.1,) or 1l l 

s C n .. ·y ut e cl · s i n, u ho r l t.~rl of ' . e It u t. 0 ~ ana ,, 

a o wel • f!'I 1;, · ct carryi t ·1. seer t.i on 0 t !1e ~ i an 

l er . ,..1 g.l t l O C 0 na t h1 t er f ore 

r e r e 11 t n p:; t of t l o 0 t= l ij. c lJ., even i " C •1' 
' 

s f ut c t 0 ol.ly p t f i..i.d '" ~~olae:riL, l • e . t 

ff 1 lt: .. wcl II • 

ln t si i -~e d . p hi "'b i :t t:ii c.r-ola 

et 0 s • O 't, 0 e!. i. 0 \., !C c · o 
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