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Tue ersnlsl merphelogy of the Seatrople sl geners of the Wymao-
phfons bas received bt 1ilile stteution in the past, Of the slx genera
e safined to Soulh Aserics, twe species of the geaus Coecilia s_id one of
Slphouops were luvestigsted by Wiedersbelm (1875); of the other mo dute
exist st all, OFf the genere Dermophis and Berpgsle, represcaled in both
South imereia and Africs, o species of the furser wure lavestigated Wy
the asuthoer (1838),

Hledersbelin's work oo the Lao gpecies of Coscllia io not wery
complete, a3 he did nob give any detalles regardlag b0 ersnisl nerves and
gengila; be did, however, give cumpiele déscriptlons of tie olfa _stery
organs and the genersl crasial topograply. His work was of grest ap-
sistance, as Lhe species Coeellia occhrucephelsa was found o be Righly sgee
clalised ia certain respects, aud comparison wilh ¥iedershein's data was
therefore very lsporiant,

In thds poper I dstend giviag details of the olfictory orgsn, ths
suspensorial reglon, and of the ersalal werves sud Blocdvessels, asud to
conpare thes with dete supplied by Fiedershedm in purticular, sud alse
with these concerming other geonera, such &5 Deruopbise

The matericl used consisted of wso dpecissns of Coselills oclwoce~
phalay, pab at ay disposal by Sr. Loveridge atﬁmmatcupmﬁa
Zoology ab Harvard Undversity, The seterial ses found te be wery well
fixed, and no seceration of the Bmuguus Bambrone of Lie nassld cavities had
ocoured, It wae decaleified, in Ibaer's sciutdcn for came weeky bulke
stained 1s hasmalum for two days and counterstaimed en sliides with evedn.
The slalalng was on Lho whols, wary goode
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The nerlsl spurtares ere situsted dorsc-lotersily near the $ip
of ihe rounded sacut, shlch is eccupled by mamercus lurge mucous glands
u?m»mmmmmmhmm Thes_e
muccud glandsy fownd all over the hoed, are more namcroud Lhem in other
genera exesined by we, such as Dermopble snd Iehtbyo his, The ssall
parisl spertares are suwrrounded by a cartilsginous risg, counstitating the
aaterior part of e negsl capsuie; 1t s, however, soun repluced by the
Basopresaxilisry, forming a cuspiete ring sroumd ke saterior portien of
the nsssl sac (Fig. i}, The cuvum msssle priscipals, at its anterior ead,
iz a sle le tWbe wlih a slight dovso~loteral incentatisa, forsed rostred
by the esrtdlage mentiousd above, sa d goudad by ke mssopremsaxillsry
(Fige, 1 sud £), This imdentation wes also deseribed for Dersophis (the
author, 1936}, and for Ichthyoyhie, Cocellic nnd Siphonops by Slederse
bedm (ope eite)e It iz comparitively deep yootrad, but becomss =esker
cauded snd scon Gisappears, The ventral isdentation io the covan nusale
prineipele desoribed fur Dermephis, Sipuomops snd Ichibyophls, is formed
in ithese goners By & précess of Lhe masopremeziliery yostraed, snd by the
vomer and acsethmold csudsd, end it divides Lhe covum masele primcipale
iste o purtss e leteral respiratery sad & medlel olfwotory part, In
Uosgllia rostrets Vledorsheim found a very silght ladentation forwed by
& process of Lhe wemer (Flg. 82, T, 6), bt ia Coecllila schwocephsls mo
such process, sitber of meselnmeld, vomsr or assojressxillary, s present,
Bo divicien of the covum uasele priscipeles tawrsiore opowrs, sud in caly
& saall dorsel portlen of (he nasa: see olfsctory epitbeclum 4z sbeunt,
In the rest of the caves nusale priscigele the olfectory epithellum 12
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snig & few layers thick (Fig. 5). The main massl sse is anterierly ssrs
or less posr shaped (Fige. 1 end &), a8 & result of the weniro-lateral
comcave shspe of the masopremsxilisry, Thie bome bas this shupe in order
te sccomsodale the teatacle, which on sevily luserds, comes %o lis venlro-
ieterally mext to the ausopresexilliary, besfore it is enclosed in & saxile
lo=paiatice canal (Fig., 1)e The cavem nsssle primeipale romaing pes posy
shuped, until the apyesranc e of Liae “"Sebenouse® latevel %o it (Fig. 3},
when it tekes ou an oval shape, and tie slfectory epitibclius Lbesn becomes
saly twe cell layors in tnickness (Fige 4}«

The "Reboppsse™ buglos as & blind cansl, latersl % the cavim Q&e
sale priacipolie, sud nobt fn the sese ceWity, but in e cswity iu he Bee
#llo-pslstine, whisk a2 ia the gmu Dermcpids, ressing & sejsrate bane
{Fige ©)e amtovier.y the twe unasel cavitiss are separated by mesns of
two bony lamellaes the lateral portion of Che masopremaxiliary and the me-
dial portden of the sexillo-psistine (Fig, 2). These lumsllse, hoscver,
seun disaggesr, the furmer before the latter, snd She two mosal cavities
bedose conflusht (Figs, & and <), The "Sebennase” gland lics betugen the
“Sebennsse” snd the cavum aessle principels (Fige 2). This condition &s
sl described by Bledershelm for C, lusbricoides aad C, recstrata, Wlew
dershein fartner deperibes a thice scpereling aoabran: Ddetwegn the 90 caw
vitles afver Ghe diss; eerance of the wo bony lasellac, Thils mesbraane,
be statles, remsins betssen Lhe tas cevilles Lhrougbout Lhelr estire leagib,
Is G, cclrscephaie connsctive tissue fills Lhe s aces da the ussel cuvie
tles, amd is wise preseat belween the Wwo nusal sses, but o definite se-
parating "seabrans® is aot found,

dpun the commmnicatlden of e "iebentase” caunl with the mals s
sal cavity, i cavum nssale primcipsle becomes comprossed lslerally, sad
its walls thlumer. The "Ssbusmese® oa Lls first appesrance i3 & clros-
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lar structare (Fig., ), but then siretches obliquely iuto the salsn nusel
eaviyy, vealrsl to ibe ssio nassi sac, and is then swussge shaped with
& aarrov lumen sod wery Shick wulls comslsting of olfsciory epithellius
(Fige 4)e Caudad the “Sebeunsse® becomes shorlemed frua its lateral side
umimés pesteriorly es & smell tubulur sWucture, which opems inte the
uinaanlacmlytoadlwnmm(m.S). {his oyening is jre~
awthatamumaaly.ménmusdiﬂm.otuurﬂhthavuh
- massl sse, o3 in other genora (ep. suthor for lermophis), This say ase=-
count for the fect thet ¥iede: shelm fedied to find tie commnication be-
tesea the t50 nssnl sscs 15 the syecles of Coweilic describad by him,
e aiso feilled o demonstrate Lhe cousunication io lchibyo his which we
kmow to exist becuusie of the work of the Sersains (L68.d; 1o the specle
mess  of lehthyo his cxiamined by me, the commundcatios iz alse gresent,
Hedersholn desoribed the "Hobemsa:o® os opening futo the chowus (Fige
&4, Ta 8), after 1ts olfu_ctory spithelius lising hes bess replsced by
lsrge eylindriesl epdthelial colls {(op, elt., pe 42).

The "Eebsansse® (Tastusse) asccording to Lsubmenn (1827) develops
&6 & vonbro-istersl cutgrowth of the covuen nasale primcipsie, In Iobtiy-
ophis larvae I found the develojment Reklng pluce in tids may, and in &
Juvenile fuim the "Sobeansses™ comsunicetes througn its shole lemgih with
the mein nasal sae, Laler in the develo meant, il pregussbly ls::tr&et-
el off from the suln uwusal sscy only & seall cossunication bDeing left bow
teesn Lhe W0 ducs, In all gonoers described, sith lhe emception of Ichéh
tayopids aud Coseilis (¥ledershelim] snd Hypogeoybis the consanicstien is
preseat, ailtioagh 1t 1o wsusily nm@ o tae pesterior psri of the "Hee
beunsse®, This shortoning of the ojcuing betseen the two nesel sacs 1s
Mmusymmum.mmmmmwummm
& grester degree of spocdalisstisa than Iehitiys, kis { sueh s degruera~
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tion of the eye, develogmont of Lhe "Kebennsse" and fusion of the cranisl
bonus), it seems imprebuble toat the former two will retn.i.n[um commin_i-
ecution und the laticr leose it, In lypogeoplds, Marcus and Laubmann de=
scribe the "Hobennsse® zs followss Yieban diesor bauptosse existiert eine
Hebennage, die sich hinten =us ein.m venlro-lsteralon Hlindssck entwickelt
und durch swel cickwandige Idrchen mit der ‘ussenwslt komwiniziort, in-
dew sic in dem Teatekolsack minden® (Mareus, 1luil, p, 862), The. porvis~
tenee of the communiceation in the adult mey aleo be regarded as a neote-
nic churacteristic, or, as I have mentiomed above, the complele a«-p.araunn
wmsy srise a® & result of the lurge developm bt of Lhv tentucle as the only
punss orged, in corrobodation whih the wlmcst com_pleve degeneration of
vae eye. Thie latter suggzastion seems 0 me Lhe most likely, ws ian C,
ochrocephula the "Nebennase® s highly speciulised, It liss in ite owmn
cavity, it recedves its own norve supply , ssparete from the rest of th-
norvaes of the nrsal reglon (see beluw), and the eye hes disa)peared almost
ocapletely, The tentacle 48 the only scpac oryani tas two thicM walled
tenbucleo cansls, opealing alb thelr distul ends inte thr tentscle groove,
procecd eauded anc wediady thoy perforate tue lateral wall of the msxillo-
palotine, and enber the csvity eontalning the "Hsbonnupe", Here they do
pot join te form & elogle duct befure opeming ints Lhe "ieebemzaae', as

Ls aesceribed by Sladershedm for O, lumbricoideus, bus oyon se wrately inte
the Rebonnsse", Uledersheim belleved (hede bwo eanels t¢ be the ducts of
the tentepic gisads, 1;3 I have polmted out praviously, theso two ducts
open dnty the "Hubennues" of the gensra Dermophls and Iehtnyophds, and
they definitely de not act ss duets for the tentucle glend (Webspness® g
glond), the lattér belmg & nusecl gland and opening into the “lebennase™,

fhen the "Hebonnage" disapposrs from sectfom, 1t 1s replaced by
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& aass of conuective tlssus wiith small mucous alveolis, In ‘hi: mass of
tissue an opening appears (Fig, 5), which widensg casudad to form & cavity
situsted ventral te ¢he madn nusal sae, ~bich latter hus dawlndled to a
smull edreuler cavity with very smxik thin valls, These two cavities are
continued cawdad for o short way before comsunicating with cach other, a
short distance amterlor to their joint ppening inte the bucecsl cavity
(¥ig, 8), Thedr spitoelisl lining vecomes continous w_ith the epithelium
of the buccul esvity, This ventrsl suc is the homologue of the "Chospene
schleimb-utel” des_cribod by the Surasine for Iehibyophis, and for the two
spacizs of Dermophis by the author, Tiols sac Lls not described by Wiee
dorsheim for Uoécilia; he memtions, however, thut the "hebennase™ at 1tg
posterior end contains large columnar epitheliel cells lastisd of olfsce
tory spithelium, and that it opens inby Lne chomna, IV thersfore se_sus
probable taat he did not notdce timt tihe sac limed by eclumnar cpithelium,
and the "Hebennase™ liooc by alf&ckur;}&pibuoliua are L#o separzte cavi-
ties, It is not neecssary thel the "Hobonnase” should opem imiv the ¢hote
na, as it apparantly has nothlng 4o do with respivation at s&ll, butl scis
as & bighly specislised sense orgun in co-ordination with Lhe tentecle and
tontucle canels, This 1y cleo Lhe chicef resson for the almoat complete
agvpsration betwecn “aobennase" and mcin nusal sse, and the enclouzure of
the'icrm¢r in ite osu bomy cavily, securging to “ledershedm then, the
"Heopennase® $8 blimd at 4bts anterior enc, sad ap=us into ho choans at
itz posterior end, It camnot sorve as & reéﬂirator; organ without sn an-
tordor Jeening too, and it seoms impoasible thet it could function &s en
odfectory Nzsmimg organ, £& vhe entrance of Fluld wix into the "Hebennuoe™
vi. the choune 48 prevenled by the epiihelial folds in the latier (see

below), Under comditions existdag dn O, cehrvcephnlsa, the "lebennasze" g
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can definitely sct as an olfactory orgun, because Lb communicetes with
the exterioer by'nem of tue bontacle cansls, and alas theough 1ts open-
ing in the msin nasal ssc, which letier according tc Fledershelm's de-
seription for Coecilis, ends bilindly poetericrly, snd commanicates with
the exterior theough the exterasl murisd agertures et its ante: lor end,
Thia cavity, thcrefure, cunnot serve as = resplratory orgsn, and Coecllia
caanot breathe through 1bs uops, Wicdershedm sust bave nissed Lhe eome
manications batwecn the differant scor as described above for C, ochroco-
phala, The resder is referred to Tledersheim®s Pigs, 46- 54 on Table &,
and 40 will then becbms clear that the relations he deseribed are physio-
logicaily dmposaible, Ia Ientiy.phds sad Slubonops be describes ths "He-
bennuse” as spenlng inte the choans togelher sith Lhe main nessl snc, end
in both spoecdes I iwve found his comciusions ¢ Deé erroneous, Tlederge
hoim, throughout, mistock the "Chompepnschleim_beatel® for the posterior
pert of the "Nebemneuc®, The former does actuslly open inte thy choanu
together #ith Lhe soin nasal sac, |

In G, ochrocephala an opithelial fold dividss the snterior part
of the ghoana dntv twu portiems: Lhe "Chosncnschl:imbeutel” o ening on the
wedlel sioe of the fold and th muln pessl sac on the lateral side (Fig.
8)y This fold was described by Laubmann as & "Lechialte®, of which he
found two infthe chosnu of Hypogesphds (Fige 13, 5, €3i), In relstion to
tno choane he sayss "Suitliok devon erheben sich am Munddac ki zwel Fale
ten, die bolden dén susmindenden Nuosenspschnitt aallsgen™ , In C, cchro-
cephola the medlul fuld appears for bech in the choana, end persiste for
a very short distance omly, Both folds end msar the postorior emd of the
choins,

The most important feawures of the nuss. orgum of C, occhrocsphals
as gontrasted with the nasal orzen of other Gymaoybions, are the followings
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(1) 7The slight dorso-latersl indentation, thusfar described for
ell other Gymmophlons investigited, iv present,

{ii) & ventral indentation,forsed by the nusopremexillery, vo-
mer and mesethmold, is absuat, so that the division of the main mesal suc
into luteral respirutory ua! sudisl olfagtory puris 1s aotl avhdeant, The
presence of tals divisisa in all Jdymnophlons tlwsfer des_cribec gave rise
to the idea that it was typlesl of zll Gymnophiona, Its sbsonce im CUoew
cilia i obviocusly due Lo speclallaation, se the whole of the meds—af the
madn nssel sac sclus Lo bo used ap a vepplratory orgam, the olf ctory epi -
thelium belng vory poorly developed and the elfuctory sense bolng confined
to the “Hebennusa®, which i2 alroedy enelosed In itz own cavity in the
saxllleo-p:latine,

{(111) Th= "Bebeanacs¥ retains 4its spendn. into the main nesal seae,
although Wied rehedim falles 1o notice tale in specics of Ciscilia investi-
geted, Thu progpregsive se arution belveos the "Hebennass" and the mein
nusal sac is probobly dus Lo specialisation of the former ag the sole,
bighly developed sense orgem,

(iv) Th. "Choamcngchicimocutel”, contelning muacrous muCous al-
veold 1n its wells, osccupier tine sase positlon ia relstion to "Rebeanasge"
and muin nsssl sac and chosma us in lermopshie (author) sad Iehtiyopbis
(Serasing), #Wledersheim obviously mistook it for tihe poste for purt of
the "Hebsunses", und he also misced fbs oponing into the posterior emd
of the main massl ssc, In & 6.5 ¢m, Ichihyc bles embryo, the "Chounune.
schl dmb utel" is pregent us s sasll cuvity leteral to the posterior end
of the "Nebenasse”, Ite developmunt nag not buen neseribed, but it eppears
to ariss «6 an sxcavation of Lho conmective tissue luteral to the main

nasal sae, &ad ite vpitneliwe might be dorived from the bucesl epitaelium,
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Lts only fumction seems to be to supsly mucus at the chouna, ag its walls
contain large numberg of mucous alv=oll,

5 (L a~ There are 1wo main nusal.giunds: the first is
the "Husendriee” described by Wiedsrsheim, the Sarieins, Laubmens and the
author for Iehulyophis, Siphonops, Coceilia, Hypogesophis and Dermophis,
Ihe alveold of this cland open intc the muin nas 1 sse, The giand dif-
fars in siz= in the warious genura, Is O, ocnrocophula it ls a largs
slructure, with one long duct runniﬁ% rogtrad alm_ost Lo the enterior end
of the main nesoal sac, beluw tic dorsi-lutural process of Lie nasopremaxs
fliary (Plge, 1 and 2), This duet L5 aceompanied by a large blovavessel,
snowa 4n the text figuwrce, anc it opwne Into the anterlor end of the muain
susalace On the appearsnce of thoe "iebeamase" the duct enters the nasal
glend, which rapidly incressee in size and i: sltuated doreo-latersl on
the muin nasal sac (Fige, & end 4), AV the posterior end of the "Ne-
bennase®™, whers it opens Into the muin nosel sce, the latler Gwinddls to
& gmall tube snd the pasui glama fills about one ihir} ol toe nasel cavity,
It thon diminishes in size, sud ncar 1ts posterior end, the place of th
large clear wlveoll is taken by s few smaller darily stulning elvesldi,
wonicn open directly ints the muin nesul see, I would appear, therefors,
that the nasal zland consisis of iwe psrist 4 larger ante. lor part with
large clear alveoll, which ngaﬁarinw duct openlag dnve the anterior por-
tio. of the mein nsasal sac, and & saaller pa#t»rlcr portion, consisting
5% smell alvoold, with grenulsr o toplasa and dparkly stelned nue led;
these alveoll gpen directly iaty tno mui. massl sse, The significance
of the division ilato Lwo parts is not clear, au no comparative duta exist,
and the development of the dZm gland has not been described In much de-

tadl, Gledwrshedm found tiat the glund was abaznt iu’u. ropirata, and cog-

\' mwnsnmsumom
S ]
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sidered 1t to be replaced by the lsrge number of glends of Bowman (ope
clty, Dy 42)s

The "Tontakcldrise" of Wiedershulm, or "debennusedrise™ of the
Sarusins, i3 present in Coscilia oclwocupiula, and Wedershcim &lso d -
soribed it fur both spsclies of Uovccilie be sxemined, Thir slamd 1s dee
fladtoly « nasul gland, snd nol & temtuels gland as Wi-deilshole sBggest-
@y buomuse the tantoucle cenwls have no cmnecuonbwlah it st sll, This
glund a,;vars ainuttaneouély with tne "Hobennage® and ia also situated

in the wexilio-pslatine eausl, It dome not lla dorgo-laterally on the
Mebennusa® as dn other Jenora, but medially ¢ toe "Nebumanage®, batwmn\
bhe labter mnd the modn avsal pac, 1t nover attains {9 largs progoctilons,
and disgpyenrs from segbion bLeforg Lhe puosterl r end of th. "i«famsa' is
veached,

The olfastory scpiihsliuam in the padin nsgal sag combains numurous
saall glands of Bowmun (Figs, L and &), 1hs "Chesneasehloimb utel” hag -
asny large muewus alveold ia 4ts witerior part (Fig, &). Fosteriordy no
alveoll are pressal, and the walls contain colusnar eplihelial cells ozﬁ,y.
& chornel gland, eonsistlng of a fow large alvesll, 1s situated medially
2 the choenes, 4 similar gland was aloo deseribed for the genas Doermoe
phis, 3Iwo of these alveoll are shown du Fig, 6,

ihe nusal gng;.ge. The bones luklng pert In the formstion of th
nassl cepsule are the same as tnose deseribad for Toher yenera, with this
dlfiervancs that thay are more firaly applied, thus giving the nusel cap=
lul's‘ a slrbnger bulld, wideh 12 scdmirubly suited to a burrowing mode of
1ife. fhe nascpremaxillary is Vhe firg. bons te appear in scction, ft
contaldns numerous ssall grooves anc cansle, In & dorsal groove a nusber

of merve fibres, ramifying beteven the mucous glunds of tie snout; accu=
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ailate) they belomy to the ramus 6pht,ballicu:s Ve The nagopramsxillaries
ure situsted mecdlally in the antorior.part of the smoat, & mass of car-
tilage colls eppenr dorso-laterally; it becomes hollow, and & ereascent-
shaped cartilaginous buad s formed surrounding the antericr elongntiom
of the nusal pag, and alsc the extarnul asrisl spertures, The leteral
part of the cépmcont 4s Vhen replaced by connetive tlssue, leaving o
corsal snd ventral curtilagiacus bar, wiih %he nasopresexillary in & mee
dfe s position, The nuaa;wmaxillarj nos glves two leterelly project-
ing processesy one veatral and one dorssl Lo the nusal Bae) &g Lbey eXe
pand laterud whe cartilsginous bars become shortensd and altimately dise
appear altogether, The doresl mra of the nusopremoxilicry sxtends a8 far
as the dorso-lutesal indemtation saly, The ventral bur stretohes lutdad,
then curves upwarcs te form Lhe latersl wall of the nesal eapsulc, asnd fi-
nelly taras inwards ¢ complete the dorsael well, A few nerve fibres ue,ﬁ-
rote the dorsal ana vontral wras of the nasopramexilisry for a ahéort dis-
tance, they then unite, asad & complete ring ie formed around the nasal o
suc, In ¥ig, 1 the medizl well of thds vring 42 bedng broken wp by the
a;;pea.rme of & plece of cartiizge in 1ty tids cartiloge de the antérior
elongation of the masetbmold, I[hic bons, therefore; appeurs far beek

for the first time, in contrast to other gonera such s Dersophds uad
Ichtinyophde, whare the eartiloginous anverior purt of the mesetimoid iz
continaed batwmrooa thy bep passpresuxiliuries alm oat to Lhe anterior onds
of tue latter, Yurtherp the mescthmold in C, ochrocopinla 1s not situate
ed betiven the masopremexillsrice, bul ite saterior ond is forked, and
cachh 1imb 18 incorporsted in the medinl portion of ihe nasaymmxiilmry,
as 1s clearly indicated im Fig, 1. The comnective tiasue s« arating the
two. limbs 15 soon repluced by cartilage, 5o tiet the mesetimold is pree

sent in the {arm of & cartdlaginous dectangle, fused with Lhe nusopre=



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

lie

2 X
woxilluries, Slightly furtber ceudad ussifieation ajpears in the mes-
sthaold, snd 1t bucomes seyurated off from the nasopremsxillaries by
meene of connactive tissue,

The vomer u,;¢avs iu gpectdon us & awall bone, vaoulrel to the mse-
ethmold, and its saterior end fits inte & fork of tLhe wentral ortios of
the nasopremaxillory (¥ige 2)¢ ¥The maxilio-prlatins hag slsc made its
appesrance in the fors of a saull bone latersl Lo the nasopremuxillsryy
it increcgess repidly in size, snd bocomes hollowed out so that a cavily
is furmed, in vhich the VBébenmass" anc "iebepnasc® gland are situated,
sa described above, The lateral gortion of th- negopresmuxillary now
dleappears, and shortly aftertazus the medisl portion of the muxillo=pae
latine, with the result thet the cavities centalniag Uhe nasgel sncs bew
voms coufluent, 4 second cunal 1s nox forued Ln the maxillio-piintine,

It atarts ag & groove into whéch the tentaclie sac moves (Fig, 2}, Thia
groove soon eloges 1o fovmw e cuznal, ventro-lateral %o the "Nebennase® co-
nal, and #ith soversl brauncnes of thw ramus maxilluris ¥ end bload#osgela
acconpunylng the teatugle ssc dn ib (Pig, 9).

Heanwbile thac vontral portion of bhe nesopremasillary bocomes
shortened from both sldee, snd soon disappesrd froes ssetion, %She mcxillo-
pulatine and vemer shon form tue {loor of the nesal coapsule (Fig, 4).
The frontal fes alveady ap;)séareu in section below the dorgal paftion of
the ms-,-grm:ulary, ahdch then becomes shortenced from Ltz lateral side
(Fize%)s The meesthmold is a tidn bony bar situsted medislly, »4th two
ventral progesses stretehing laterad, The dorpal part of tha mesethuoid
remnins hidden bstwsen the acsopremax.llaries, but at vhe posterior end
of tue letter, the mesetimodd u, . oare on the dorsul surfoce (Fig, 4).

In Fig. 4 three conals are already found 4n the m-gethm id; and two deep
groovee, which latter close to form canels, arc prescat in Lhe ventrsl
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portion of i bone, branchies of the olfuctory nerves are located in
these canals, :

The womer 45 very small in comparison with that of other Gyunoe
phiona, It is situated along the medial helf of the ficer of the nusal
cavity (Fig, 4), snd takes purt in the formation of th floor, The voe
mer conbtuins tne ramus palatinue VII and the a, earotis intorna dn a
vomerine camal, ty ical in tne Gyanophiona (Blg, ¢). Hear thne posteri v
pad of tho “Nebennese" the mesebimold 1o s msesive structure, oontaining
five canals, wheveas in othir gencrs sueh as Dermophis, only four canals
are pressnt, All five cancls conteln branches of the olfaclory nerve,
which will bo dege ibed bolow, They join the olfaciory lobes, wnich are
aaclascd>1n & wasctimel? ocansl, ap is also the ease in Deramocphls gregorii,
Thu lobes streten rostrad beyond ths "Ghsnnanau?leiabautnl”. Imnedistely
bebind the musal cepsuls, the dorgal portion of the mesethmoid disappesrs
from ssotion sud the {rostel takes $ts plece difosal to the olfactory
lobes, A long procoss of the assethmoid apposrs on tnw dorsal aﬁrfacs
botween the posterivr ends of the pescpremexilisries sand the frontels,

On 2 levsl with tos posterior end of the main nesal sec, a‘emall triangle
of cartilage appenrs b bLwesn the orbitel gland and the nesal gland (Fig.
5)e Purther ceucad it Joins the dorse-lateral elde of tie megethamold, be
cumes cseifisd, and the v, ophthulaleus V ie enclosed in ¢ canal withia it
(¥ig. 8]s In ¥Fig, 6 the chosnx is also shown, with the gmsll vomer on

itz madizl gide and Llie lerge mexzillo-polatine on the letorsl side, The
bugsl bone has mud ibs appourance totoen the two vomere,

the bonee in Ll nwesal region of ¢, lumbriceides sud O, rostrata,
especially those of the {ormes, as deseribec by %ieccrsheim, ere similsy
to thoso of Cy veirceephela, Ia both the saecprenaailluvies end poste-

riorly s two narvow, dorsally situited processcs, and the mesethaodd
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appeers on the <orsal surface botween thelr posterior ends anc also be-
tweon the frontals, In C, rostrets tbhe mesethmold agpesra on the dorsal
gurface betweun the anterior eands of the parietals only, The frontals ia
tne former two retalin a dorsal positica, due to Lhe large expeunsion of the
waxillompulotines #n Lo bhe dorssl surface, wheress in (4, rostrate the
frontals reach dom over the latorel sides of the skull (Viedersheim, op,
cite; po %8}, The posterior part of the frontal ia ¢, ochrocephals also
strotches down on the lutersl sice, The orbit 4f ., lumbricoides, eo-~
closed in the maxlllo-pslatine only, rosemblas & nerve foramen, according
to #iedecshoim, In €, cohrogephale an 9rbitsl epsaing is completely abe
sent, sithouzh & snsll rudiuent of the eye still remnins (Fig, 8), Ia
goners such a8 Dermophlie and Ichsﬁysybia, Phs pursquadrats aleo thikos
part in the forsetion of the rim of the orbitel opeming, but in €, ochro-
cepinde and O, lumbricolces Lhe parequadrate is shortencd eunsldersbly,
due to the maxilio-palutine wolch stretolies very fur cauded, The canuls
in the smuxillo-pulatine are similar in €, ochrocephals and £, lumbricoidss,
Miede shelm descoribes the msomer ag a gmaller bone in Coeelilic than in
Iehthyophis and Siygons & (o0p, clte, pe 50}, amd thio is slso the csse in
C. ochrocephala, It takss part 1a the formatlion of the choune in C,
schrsecphale and €, lumbricoides, whereas in C, rostrata the mexilloepaloe
ting is tie only bone surrounding the chouns, the vomer revaching only as
far as the anterior edge of the choana (¥Wiede sheim, 9p. éit., Pe Q)

Ihe norves of tiho nasel recden, The fact "that Gymnopniones possess

two palrs of olfuctory nerves, bus besn sifesged by all workers on the
Zroup, According io VWisdeorshelm the prosence of two pairs of olfactory
nerves 18 due te e physilologlicel reason, namely so as te sesure a dilfuass

distribution of the fibres thrsughout the slfcclory spitihvlium (op, city,
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Pe 80), In both sp:ciea of Coccilic described by him, he found the dorsel
nerve %o be the real contimustion of the olfsctory lobe, =hile the vuntral
(<12} aruear from tie vontro-loteral bulbiike process of the lobe (o‘p. eit,,
Pe 59), In €, cehlroegephels theis are Uhree palrs of olfactory nerves,
The dorsal pelr beoumes sncloped in ihe darsal pertlon of the mesethmoid
(Fig, 4), &0d the fibres arc distributed Lo 4he salle of une main nasal
néc, sgpeciclly to tho dorsal aud medicl walls, The redhlaing two pairs
correspond Lo the veniral serves of otiwr gennra, The mopt ventrelly zi-
,r,,’ thated palr gonsists of lurge nerves, supplylng the "Hebennuoe® obly
/ (Fig, 4), The norve 15 enclosed in & wvanul &n the vontral portion of the

h pethmvid, Anterior te the entranes of these lstter nerves into the mes-
be
/ Lthwid, two small branchms of a few Blbros sach enter a emall cnnnl in
&

/ /' the mediael portion of the sesetomold, nearcr the veniral surices, These

'branches supply the mnlo nessl sue, It therefore semsis possible ithat they

N

/ ‘ "ji% l-b@lcmg to the ventrul elfuctory ncive, & view which ig stremgtbened by

/"t the fact that tuey Jodn the voateo-lateral bulblike process of the _alf’ac-'

! tory lobe, tegetiner with the lurges wentral vorves, Om ihe left side in
ons of the specimenc, this small bretch emtors ifts omm osnel, but on tho
right side, nithough iV 1s scpurate from tho large ventrsi olfmclory, iv
enters the ssual of the latler, The roason for the diwvizion of the veatr &
olf'actory into two distioet branches, munt be looked for §n the large de-
velogment of the "NHebanmses® ag the most lmportant sease orgen of the ani-
mel, It Bherafore hus its owm branch of the olfactory nerve, as well sw
baing situsted In 145 own bony cancly Breanches of the r, mexillexis V,
the r, ophtbeimicus ¥ and r, salutiaus VII ears slzo present in the noaal

roglon, No ansstossses are formecd betwoon thesze nerves end the clfactory

nerves,
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In this deacription of the naesl region of C, ochrocephala ihoe
following pointe of specislisation snd degencvration seca to bo Lmpsriants
The "Hcbennszo® fe a very well-developud sense argah, and it liea partly
in its om ecaviiy in the ﬁaxillo—pulatiae; it aloo has 4%e norve sﬁpply
complotely suparated off cfrom the nerves of Lhe rest of the nesal sucs,
The specislisction of the "Hehonnuse? 18 associsted wdth the deenuru-
tion of the main nasal sae. The latter is not divided into respiratory
and olfuctory parts, and its walle contsin & few luyers of olfuctory
epithelium only, The comminication botwoen "Nebennase" and main nugal sae
is limited to the sxtreme postoerior ead of the Fformer this szlmso indicates
speclalisution of th. "Nebennsse”, The zlands are well-developudy espc-
¢ially the nassl glead and the mac us slveold in the walls »f the "Chooe
nanschlolmbdetel™, The bomeg of the nussl] eapaule are stongly ossified x
snd fiemly epplicd o ons saother,, The maxillb—palutine is u lorge
pone and limits the doveleopment of the vomer and tne rruntula.' The
- forked saterior end of the mesethmold 1o incorporeted in the nasopremuxe
1llaries, sad the mescthmold s pours on the corsal surfece betwson the
naeopremaxill&rlb; and tha frontsls, ALY these points indicate spsciali-
sation and adaptabion to & burrvving mode of 1ife,, Hoal of toe spocli-
1ised featurces are io some wey conncotad with the hiphly developeld "Ee-

beanase”?,

Ihe tentooie snd eye of Uosellis oehroseptnls,

The tentacle 4# situated .a the gide of vhe Suouty below the exe
tornel neriszl apervures in a bhorse sho:o shaped tentacle groove, iwo
sanll tentucle comals, with Lhick ccansctive tiosue walls and so opltbo-
sl dining (Fig. 1), v.en dnte the anterior end of the tentacle groove,
They ere co#ilnuoﬁ caudad fo the cumsclive tlswus, ana finally, after
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porfor ting the muxillo-paltine (Fig;, &), they vpen into the "Hebomnase,
Distelly tho mmcle has o free end pmj-\;ung from tue tentacle groove,
It 1s contdnucd caudad through the comn.ctive tissue, snd iz surrounded
by & thin émect&vamam. The tentacle consists of an eplthellum
iined zec inveginated loterslly by & comncctive tissue strand, which is
replaced further csuded by the retractor muscle of the tentesle (Fig. 2).
fosteriorly the tentesle ssc lies against tne latoro-ventral portion of
tihe assopronsxdllary, The saxiliowpalotiae appeurs dorsal to tne tentacle
sacjy it then reaches over ths laversl side of the latter and finally ene
ecloses the letter im & esnal, ventral %o the canel of the "Hobennase" in
the suas bone, Largs blocdvessels and brenches of the r, maxillaris V
accompany the tentscle sac in this osanl,

The epitheliun lined tentucle suc bLiwn divides into several
smuller cunals, and the epituelisl cells become more columnur in chape,
These small e-snals are surrounded by vic alveoli of the orbdtal gland,
and‘ they act us ducts of the lstier, Tho sceretion of bthe orbital gland
therefore onters tus teatacle sce sna s carrded iato the tentacle groove
wad on bo the loteral side of tiw head, Tm alveoll of ihe orbital
gland appoer dorssl and iabéral to the retructor musecle (i‘igg. 4 und 8),
and finally surrcuad the muscls completoly; it is a well developed
glend, as shown in Flg, V. Posteriorly the maxillo-palitine dooresses in
sizey latsrally it ds re;iaced by lLhe paragQuuirate, and dovsally by the
frontal, wPlch now reaches over the gldes of tue skull (Fig. 7), whereas
rostrad it 1o coafined %0 & dorsal position,

The cumpressor muscle of the orbital gland appesrs dorsal of the
orbitel glandy iU thon stretehes luterad, and curves inward to surround

the gland completely (Fig, 7)s #8 the gland decresses in size, the come
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'prusor mchhotmn. udtoua a large ofrcular mclowm

the retractor susole, The htt.or B shifted wd&ad, and finally 1les
pressed ugamt the tnbomh as & vary small mascle vl.th the 8. abducens
enclogad aw it, the soegressor muscle inserts on the tu'“ﬂh oaly,
and 1s repluced by bhe u. adductor awndibulac externus msjor, which arises
dorsally froam the gf‘rog;g; and then oxyends ventrally (¥ige, 7 and 8)e
Mediowventrally & few nh'es of the gowpressor #Jacl&:‘nwatc‘;ﬂ to
form a smull msclo bouy. *hich 15 conMimuod sush further coudad Sima
the rest ot toe mclo. this molc bem shifts Aatm'ad and lien pressed
syuinst uhe ventral cicw of the m, wcmm ums.mm cxw'nuo ujar,
and inserts on the tondan of the hzter.

Ilportnnt is the hnmwuon of the difforent parts of tha uau- |
cles The n, abduccas, supplyiu the retraetor muscle, can be loeuted ia
the posterior purt of H’m mc.lo. After lseving tha, mascle 4t lies close-
1y ayp.u.w to the lataersl welli of She nourceranius, .;ts further course . :
whll be des;ribed belw. The innervation of the lan.'gu' Moi mclt
| oo.dd ot bo demons trated ut ‘all, & few merve Tibres were scub .1\1 the
. muscle belly dosoribed abm. but thoy eould mot be traced to sy of the .
nerves,  The large orhd.tal t&fﬁﬁwu indicatcs apoeuliuﬁon of the |
Viebonnzse" and the tentecle. Ite seeretion is yrobably used as & lu~
bricant and eleanser of the teatacle, t&n_ta@ice,gnnvo and the skin sur- l
rounddng the lutter. Tho compressor s musele was beldeved 4o asaist tue
glend in pouring Sts secretien into the tentucle groove, It therefore | '
soems strange that in this ;pedes, where sll thoss structurss are htgh-
ly developed, the nerve mppiy of the compressor muscle could not Bedo-

- monatratod, h-nmuph.{a,v where both glamd and musele are so auch. pn_“ncr, '
hlﬁ&gnﬂuﬁdﬂ'l&amﬁimw,‘uhmom&uh' -
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Seolecomorphus and Boulengeruls (de Villlers) end in Ichthyophis (fne
gelhardt), Lo merve fibres inaervating the conn-ctive tigsue tentacle
shastih worae found, wid although tores branches of Vb accompuny the tenta-
cley, they de not send eny fibres te the latter,

Tha aye of Cceellia ochrece nula has almoat c_ompletely degenires
ted, It 45 present in 2 few pections only as a sszll mass of pigment,
situatsd on thv letaral elde of the orbitel gland (Fig. €)e The lcns
is entirely absent, as well &s an orbital opening, The eye ie covered
complately by the wmuxilloepalutine, ¥Vieds:sheim described the orbitsl
opening 4n C, lumbricoides as resembling & small nerve foranen. In
Herpele, @ Soubti wmerican and Africun Benus, dieden (1818) deseribed thu
¢ye us covered by cruuiii bomes, With tie exesption of Lhe retractor
muocle snc the n, abducens, ell the cye muscles and merves have disap osr-
8 cowp-etely,

Suspomesorium of Coecdlis cchroeephule,
The ekull of o (ymno bicne, such ag lypopeo, his, i hyospylic

and kinetle, az is clenrly expisined by H, Harcus in "Der kinctische
Schidel von Hypogoophls umd die Gubdrkadehelenen® (1355), The palatogua-
drate hug four processcss (s) The antericr process arising on the ventral
surface, srticulates sith the busal bone and 48 the p, pterygoiceus pae
iotoquadratiy (b) the p, ascendecs 1x a elightly comvex bofly £/ Mame Ule
derlying toe peraquudrato, snd it reaches the cartilage between the paree
gaadrate asd the perdetaly (o) the p. colum:llaris procecds caudad and
srtleculstos with the atapes formia g viw Gquadrato-stasedisl artiéulatian;
(d) the fourth proc«ss is a ccalcul gne fitting into the articulating
soekot of tie lower jaw, aad i the p, articularis fop, cit,, p. 16:-18,

and Fig, 18),
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In C, cchrogephsla all four processes of the pslatoqusdrate are
present, A seperate plorygold is sbsent, and bhe p. plerygoldeus reac h-
es rostrad as far as thc enterior end of the travecula, It lies wegged
in betwsen the trabeculs and the wexilio-pelatine, which is here reduced
to & ventrally situsted squame, The p, plerygoideus forme the quadrato-
busal articulation with the busel bone, The synobial cavity is vory ssall,
and for the greater purt the two articulating surfucas are closely precs-
ed aygainet esch other (Fig. 133, 8u that the power of mutual movemmnt
gcoms in the process of degenmerstican, In Dermophis the pe ploryyoldeus
in forming the articulation 1lies laterzl to t#v bosul processg but in C,
oehrocephals 4t has a more dorsul position (Fiz. #), The m, lewstor gua-
drati, stretching botween the lateral wull of tho ncurcersaius and the p,
phoryzoldues (Flg. 9), 48 very swall, and mo ionervation could be domone
atreted, This supporte the suggestion tnet the guadrato-~basal ari&eulau
tioa is degencretdng, The p, pterygoldeus jolns the body of the palutogua~
drate fmsedistely after the r, mondibadiris V has pessed luterally over
it on its way o the lower Jaw,

The dorsally directed p, ascendens almost reaches th peristal,
the bones being separated bg e narrow strip of connective tissue omly
(Figs, 8 and 9), The peraquadrate, covering tihe p, nscendensy ulso rosche
68 Lhe .erletal (Fig. ©), so that tie skull is definitely stegokrotaphic .
The parsguadrate is shortoned rogtrad by the moxillo-palotine; 1t does
aot reach the eye, whersas in lermophls 1t takes part in the formation
of the orbital opening, He movement scems posgible between the paragua-
drete und the p, ascendens, as they are firmly bound tojether by means of
& narrow sirdy of dense connective tissue (Fig. ).

The p. artdculoris, srtleulsting wive bhe lower jJaw, L2 &« gharp
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coudcal process fitiing dnte the Veshsped secket in ihe lover jsw (Fig.
10}, At the lovel of the Jaw artloulction, the paraguadrate hes reached
its posterior end, and the palitoquadr:te then foras tuc outer wall of
the skall (Pige. 10), The latter lies presced sgrinst the neurceranium,
so that the gusdrato-craalal puse ge s elmest obliteruted, whereas in
gencrs such as ermophis, Ichihyopnla snd Siphonops, its positdon ds
broudly leterad, so that u large cronlo-gpedrate passage i: formed, snd
the wikulle are gonssquenily much brosder, This eondition $n Cuecilis was
tloo notlced and deserdbed ﬁy fiedershedm, @®th vie disappesrance of the
quodrato-crendal paspage bhe bisodvsssels, ganglia and nerves of this re-
gloh are pressed ints the cranial cavity (see bulow),

rostarlor to the Je articulstion, the _alutoguedrate rapidly
decresses in size untll a small  osteriorly projucting procesa, the p,
columellards, slons remsing, This sroccas articulstes wilh the mlapes
in Hypeg ophds, lehtayophls, 5i bone)s and Boulengorule, In Dermophis this
erticuletion de in the process of balng leoat: the gynoviszl cavity 1z pre-~
gent, but the tae cosponents und rgo & certedn amount of fusion, Ia C,
sehrowephula tic symovisl eavity le ;resent in two secciions only marking
ths boundary between the sta oz &nd the palatoquadrste, In Fig, 11 the
Guadrate sad ste cdiul compon ats are cartilaginous and continuous, and
the swecll eynoviel covity s shown, In the aoxt section the synovial ca =
vity is obliterated and tie stupes Lo osoified, The articulstion ds
tuerciore ulwost completely lost, belng lndicated in tus sections only,

Togother with the gynevicl cavity, lhe footplate of the stuyes
appaars as & small bone fixed by mesns of certilage to the side wall of
t4. nsurceranlim (Flg, 1l). & few sectione further cauded the footplate

is in sctusl bony coatinuction wiih the skull for a short distimcs, The
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style wnen jolms the foutplate, vory near ite anterior end, The fenestra
ovalia 1y comtinued right to the anterior end of the otlc apsule and

the foot.late fills the entire foncstra, In some sections only onc cell
layer of connective tdsiue se uruted tie footplute from the lips of the
fenvatra, 80 theb movement i practically lmpcossible, »s is alsd indica-
toa « by the circumstance thst the fooiplate 1: in bony and cartilsginous
continuity with the wall of the neurocrsnium, “hore tie siyle joins the
fool,late, 4t is directec luterad, but dorsally, and eacloses & sadill ¢ _p-
vity noxt Lo Lhe neurceranium, in vhich the r, hyomeondibularis VII end

the &, sbopedialis are continued, ihe styl. then becom.cs shorter, butl
these struetures retaln thelr dorsal position wito respeel bo it,

Hovement between tho puimto’uadnute end tu ncuracraﬁiha is therefore
dmpozsible, and the sinll is definitoly skinelle, The degenerstion of

the articulstions is wueh furtier advenced then in Dermophis, im which tne
quadrato-bugal articuletion and the m, levetor Qusdrati are still well

devoloped,

ranlol bones

Caudad of the nusal capsule thc busal bone enlarges rapldly, and
finally replucss tihe meosetimold in Lhe floor of the skull, The letersl
portion of tho mesethmeid is reduc d Lo two cartiloginoms barsi the corsal
toendis wurgineiis sad the ventral trebeculs, Ve liss betwsen them, and
the retraclor mueslizx and gompresacr muscles are silusted leterad in
reiation to them, The busal bone then extends upwards and incorporates
the tuenls and trabocula, so that the floor and the side walls of the
nouroeranium arc forsed by the bssal bone (Fig, 3)e YNo other bones sppear
in tbeadparts, except the pslstoquadrate, which forms the lauteral wall of

the skull at the Liramen prooticum, as 1. described above,
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The front.ls everlep the jarictals for a cemsiicrable distance,
The parsguadrabe reaches the ifrontel and the pariotal laterslly, so that
the siull is stegoikrotaphle, After the spposrance of the parsiusdrats
in section, tac p. ascendens stili romalns in contact with the pearictal
widoh 15 @ large bone, rescidng well over the sides of the skull, The
dorssl purtlon ef uie messtimold appesrs for & short distance betwesen the
two parieials, wideh,lowevery soon mect in the middorsal line, and the
a.setmaold is contlnued bLancati then for a short wayj; it ends caudad be-
yomd the incerporetion of the trabaouls sad taenis into the basal bono,

The bassi bonz hes two lmportant forasmins aaterior to the otie
capsulet & venlral one for the ae carotis icvarne fmwecdistely bebind
bhe quedrato-bassl srtieulsticon(Fiy, 1), and a lurge latersl {oreamen
procticam, which is coWi red letoreily by the pulatoquedr.te, The ode
cupsule Ls formed by the bassl bune, which at the anterior end of the
capsula, extende on Lo the dovsel surfsce below bhe parietels, Dehind
the latter, the bascl bone closes in the alddorsal line and forms a pro-
nouncea ridge £or a short ddstanes)y tos bazai bone lg therefore the only
boos posterior Lo the oble capsule,

. -dhe wagcles do ool differ much from those of olher gemeva, The

&, adductor muaiibules extornus mejor sriscs from the frontal and is si-
tante dan‘wl Lo the compressor muscls and orbital glend (Flge 7). The
muacele retalng tnds dorsal position for o ghort distance, and thes exe
tende venirally omev thie luberul slde of the compressor muscls. as the
letler decresses im sluc, the m, sdductor sondibulae exterpus major ine
erensos in size and finelly fills almost tie entire temporal groove (Big.
8)s At the anterior end of the muscle, another arises from Hte teenis

murginulis, and the two muscles are scpurated dorgally hy a lerge blood-
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veseel, and ventrally by the r, aovillards V (Fige 8)e Thlz medinlly si~
tuo bed muscle s oo m, vewudotempurelis, oiso segeribud by Luther for
Coseilis (1936), Both muscles insert om the lowsr juw, Behind the small
@, pacadotemperslis, its place is tuken by the amull m, levuter gusdratd,
desceribea sbove (Fig. @), On the lovel of toe m, levstor quadrabl, the
ne ptorygoideus srisee from the veatrsl surface of tho p, prorygoelcsus,
und fnserts on the mealsl surizee of Lie louer gaw (Fig. 6)s PRostrad g it
1s & emall muscle, but esudad 1t 1o largee

Latuinlly, near the postorior end of the m, sdductir ssadibulze
gxtornns anjor, Lhe @, adouclor manaibula; extornus minor arises from tbe
innor surfzce of the p, ascencens paletogladratd, 1% 18 soell, and inserts
on tae lowar Jewe Ve on 1ts suy W th lower jaw p&anea botween thesé
two muscies (Fige 2Je »

The Me Cruhriv-dorsomanxilisris arises from the outer surfuace of
L pursgascrate p wou cauded Ivea Loe front.l wnd parictel; it inserts oln
the lower Jaw (Figs. ¥, 10 and 1lye The imucrvstion of taese nuscles

will be discussud bulow wilh Lie REIVES.

The olfsetory nerve bas clresdy boen Giscugsed sboves important
42 ite civision iato tbree branchee, The optic, seulomotor and trochlear
n:rves have degensrited csmpistely with the degenerstion of the eye and
its muscles, The n. sboucens is present es a vory flne norve, inneyva-
ting the retraclor mascle of the tentecie, It inters the muscle near ite
posterior end mext %o the trabsoule, Bhe nerve could only be located im
the posterior purd of the wuscls, It i continucd caudad in this ventral
position, and at the anterior end of the guadreto-besal srtieulation the

' n, abdug-ns, bthe r, ophthalmicus V (Vs) and the r@ palatinuc VII e mo-
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dio-dorgul of the articulation (Plye 8). The anterdor end of the large
foremen prootlcum nov mppears, and Va eaters the anterlor clongation of
its gonslion (Fige ¥). The n, abducens also enters the gungliom of Ve
st Lts ventral end, end theu disajjoars completely, It wus lmpossible %o
truce the norve fibros tarough the gunyslion inte tie brain, In & juve-
nije Iehtiyopnis I found the a, sbducens leaving the erani:ol cavity vene
tral to tus gongilon of Vay de Villiers described the same relations im
Scoiscomorphus (op. cil,, pe %2)¢ In both specimens of (. ochrocejhzla
and on eithe: side of the head, the entrence of Lhe n, abducens into the
ganglion of Va was noted, and 1t further course could not be demonsirated,
The palatoguadrate as described above, lles pressed against the
laet -l wall of tue meurceraniam, and aiv tue posterior emd of the puru~
quudrate 1t 12 presssd so claaclg Lo toe neurocranium, that tie quady toe
eranial passege is cumpiotely obliterated (Flg., 10), with the result that
the ganglis, nerves and bloodvescsls of thds reglon sre sniftéﬁyiﬁto Lhe
crandul covity. Lhe anterior end of the gun licn of Ve and & smell Lert
of the moxdllo-mondibulur (Vote) genglion ayo the only parts ressining
Qubtslde tie cranlel cavity, Another importent point is the fusion of the
gunglic to u very great extent, In Dermophds, as described by the author,
tho following guaglia ave presents (1) & gemiculats gonglion for the fael 4
norve; dn Usrmophls mexicenus this ganglion is forked, indiceting & sepa-
rate genglion for tue r, pel tlous VII, a podnt which became clear on
studying » juvendle Iehthyoplds, whoere tne ganglion of the r, palatinus VII
is compistely acparctes (44) Iwo scperate genglie for the ne trigeminus,
onc for bthe mexlllo-mmdibalay brancﬁ\gng ane for vhne opathalmic brench
of ius aerve, Hetwsen the goaglia of the faciel and trigesinal n-rves

a commissure comsiating of a fow fine {ibres wos described for Dermophbis
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gregordd and on one side only for lermophis memicanus (ope clte, ppe 02
and cLa)e

Un meicdng reconstructions of 4R gunglia in C, écnroca;.nula, it
s found that Lae ganslia heve fused $0 & gomsiderable extent, Tho gone
glion of the agustlc merve, situeted in the cranlal cavity, liss pressed
against toe inuer wall of bthe otdce cajysule, snd three branches are soen
pessing throagh three separstc foramina fato the fauner ear (ﬁg. 18},
Tae wo posburior ones puss tirough ventrally situated foraminu, the an-
terior one enters tLue exireme anterlor ead tkwougt}& more dorsally situat-
ed forsmen, The root of toe fuclel acrve lesvas the braln slightly ane
terior to the rout of the acusiic, and tue dorsal flbres 'or the root on-
ter bue anterlor end olf the goustic gunglion (Fig, 12), these fibres
lesve Lhe ersplel cavily lawediately anterier we the otde ca,,éulc Lhroewgn
the postberior end of the large foramen proctloum, snd fore Lhe r, Byo-
wandibulerdis VII, which pegpes buckwar: e guinst the Jateral wall of tae
neurocrsnium (iig., 1Z), The ventral fibres of the faclal root do not at-
teln ony compcctlon with the acustle gunglion, but they enter the anterior
end of the lLirge mexillo-mondibudlr ganglion (Fig, 13), which appesrs is
section imuedistely saterior Lo the agusile gungliony These fibres form
woe ro pelatdous VII, and tee; leave the ganglion of Vb+e when the Vbic
portien of e trigwinal norve root sutors the gunglion, The r, palatinus
¥II 1c continued in Ghe cronicl cavity venteel $0 the genglion of Vbye,
and then lutesrsl Lo the dgnglion of Ve, and it 1&&7&&1 ths cranjal covity
together witu tods gomglion, and is thon continued rostrad Emgrethsx so-
dio-dorasl to tha quadrsto-basal articulastden (Figs, 8 &nd 8), The root
of the trigaminzl nsrve divides into two jortiont in ithe cranial cevity:

the mexlllo-sandibular portion enters the msxilloemindioular gengliong
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the other portdon l: the ophthelmic root mnd is continued rostrad ia the
ecreniel cavity for & considerable distance before entering the ophthslmic
(Vvs) gsnglion (Fig. 13), The r, moxillaris V (Ve) is the first to leave
the gunglion of Vb+e, end is continusd rostrad towsrds the lower jaw, The
anterior end of the ganglion of Vode lics outside the eranizl cavity (Fig.
8}, and Vb leaves it and is eoniinusd downwards belweon the muscles iIn the
temporal groove (¥igz, 8), The ante lor part of the geoyglion of Ve also
lies scuteide tie crsnlsl cavity, medio-dorssi to the quadcato-basal arti-
culation (Fig, ©), end it is scpurated from the rest of the structures

in the temporsl groove by the m, levator quedrsti (¥ig. ), Hehind the n,
levetor qu.dratl, ihe two genglis of the trigeminsl nerve llo close againet
sach other, but oo coanection exists bolween them, Théae gunglla are si-
milar to those of Dermophble.wsd Oeporate trigemiaczl goaglia were sleo de-
soribed for Boulwngorals by de Villiers,

The sbpence of & geparate facisl ganglion is interesting. The
only possible explsnation seeas to bo uhe fellowingt The gungllon of the
r. hyomendibularis VII, eorresponding to the geoniculate ganglion of a
Jumenilo Ichthyophis, hes fused with the ac.stic genglion, and the gan-
gilon of the r, pelatinue ¥1I, correvsponding to the ganzlion pro nerve pa-
latino of a Juvenile Iehtiyophnls, bas fused with the gunglion of Vbie,
fhe fusion of the gunglis may be due to thelr being crovded into the cra-
niszl cavity, and in the llmited space fusion resulted, It 1o unfortuncie
thet Wiede:shelm did not glve a description of lhese genglia of the two
speciss of Covelila he inveatdgted, as he did notles the fust that the
palatoquadrate 18 progsged uguinﬁl tae neurccranjum, As 1t is, no compa-
ratlve dote exlst, snd the conditi:or cannol be sboolutely clear unless the

development 4s investig:ted, Important &lso, ig {he presence of one
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large foramen prooticum, whoreas in Dermophis Va and Vo+e each hove pew
parats foramine, and the fucial also huz its own foramen, These separste
foreming ware interpreted as an atiempt to sirengthen the skull for a
burrowing life, In the nusel reglon of Coecilia the boneg are stongly o=
sified and fused for « urrowing life, The weakening of the skgll dae to
the presence of the lurge prootic furumen f8 probably remedlied by the akle
nedde pol toguadrate, which s pressed ageinst the skull; it lorms ade-

guste protection in the reglon of the foramen prooticum,

e fif'th &

The n, facialis, (&) The r, byomndibularie VII, after leaving
the craniul’cavity, i situcted fn a cenal bounded by the stepedisl style
nd the latersl wall of the neuroerasium, together with the s, stujedia-

s and the v, Juguleoris interns (Fig. 12)., The first drunch of the r,
hyomondibularis VII consistc of a fow fAbres procevding laterad end then
dipping domn betweon ths m, cephalo-dorgo-mexillaris snd the m, plerygol-
deus towarde the inmnc: aurﬁaeelsf the lower Juw, They enter & cenal in
the lower Jow, and ars the chords bympsnd o which i continued rostrad

in the lower faw dorsal to leckeli's cartilsge (Flgs, L2 end 12), It
forzs an anastomoegis with a branch of Ve, and leaves the lower & short
distancs in frunt of the wmentul symphysisz to fnnorvete the tongue and ite
epitihelium, The remalning fibres of the r, hyom:ndibulsris VII pess
backwards, aad divide into o brencheg: The outer one lanervstes the m,
cuyn‘1~—dcrse~mmxillaria, apd the finad termination of the other c_ould
nap be traced, The r, dyomundibuluris VII oes the g.me relations in Der-
mophls (cpe 8884y pe 357),

(11) The r, pelotinue Vi4 after lesving tho craniel cavity, is
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continued rostrad inp ventrai position together with tae a, carotis inter-
na, Ventral to the poatori:r end of the compressor suscle 1t divides into
ey branchess one remaing in ite original position, iho other proceeda
laverad (Fig. 7), and passes ventral %o the v, msxillsris V which has
pasged dowm butween Lhe m. poeudotemporalis and the m, wéductor mendibue
log extornus mejor from s dorsal 1o a veawrsl position, Here the branch
of the r. palutinus VII entors @ swelil gengliom, presont in five sections
only, Afte:r the norve bas emerged from the ganglionm, 1t 1o continued
restrad together with Vb for & conslderable distance before fusing with
tiw lattey, thus forming s snsstomusis, bBefors Ubis ansstomosis iz ef-
fected, Vb glwes oif a sasll broneh which procedds mediad and forms an
snastomesis with the ventrally situatea branch of the r, palatinus VIiI,
There are thercfore, two ansstomosvs betseen Vb and the r, oo latinue VIX,
a condition alsy descrived by lng lhardt for Icﬁtn;u.his. In Dermophis
and Scolescomorpbus ouly one suastomosis is present, The smali gxmglion
sintioned above 1 pregenl on both sides of tue head and in both specl-
8 1 ﬁxanihed. T o vy pulotinus VII is continued rostrad Letween the
vomer sand Lie mosethmold, anc finclly cumes to lie in a vosorime conal,
Its fibres innorvate the bucesl cplthelium, and the nurve is accompenied
throughout 4ts course by tho a o curobis interne,

ihe epinug, (i, The r, mundibuliris (Ve) leaves Lbe gan~
glion of Vbee Iatorally, and immediately gives argh branch pussing loteradd
1y over the p.otorggoideus palatocuadrstl and entering the m, ptorygoideus,
Tw. other seall branches are than given off: one remsins ls a dorsal poe
gition snc ultimately sntors Lhe a, scductor asndibuloee extoraus major,
while the other pesses lotorag unc lane vates bthe m, adductor maadlbye

lue externus miner (Flg, 9), Ve then entors tue lowsr jaw and divides
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inte thres brascihws: one passes right through the lower jew and lmner-
vales toe m, iatsrsandibulards, The secomd small éne foras an snastomo-
sis with She chorda tympund, which 1¢ then comtinued rostred dorsal to
Muckel)s cartiicgs, sad the walrd wroanch remsins in « cansl dn the lower
Juw wad glves orf emsall Urancuss lunaervating the laterel and ventral sxia,

{(ii) The r, mexillaris V (Vb). Two branches of Vb ledve the gone~
giion of Vbve before Ve does so, The do.sal one passea through th perie-
tal and innervateus the «aufaal sain, This brench corregponds to the ridge-
1ike braach descrdbed fer Lermophls, Geolecomorphus and Soul ngoruls,

Tho ovther branch yusses ilal red and fnuerveled the », adductor mundibulase
exturnus majory 10 wes also described for Lermophis, The muia trunk of
Vb leaves the gangllon at its actorior end 2nd posses down between the m,
pseudoteaporalis and the B, gdducdor mundibu se externus aajor (iig. 3).
Imscdistelyjofter leaving the gunglion, Vb gives off a small branch
which ressains in & doresl position (Fig, ¥), and finclly forme an an as-
tomesis with o brencu of Vo, given off just before itv (Va) eaters s wa-
nal in the latersal portlon of the mcsethmolid, This fused branch of Va
an¢ Vb 1s continuud far rosirad and it glives off fibres to Lae skin on
the latoral snd Gurses ;Ldes ol the hoad,

[he meln trunk of Vb after sltaining a ventrsl position, forms the
ansBlomosss with the 1, pil“binsu ¥ily referred Lo sbove. Vb then divides
date teo brenchosd oane woves laboiad and tus otier meaisady both enter e
caninl &n ihe mexilio-puliitine, snad are continuuq-fur rosired in Lhes
canels sud sabssyuently dn the cevity contadning tne tentacle guiructures
i Lhe ssme bonee The medisl branch flnclly eaters a cnasl dn the nago-
premexillary, Thes breaches of Vb inneivats the skin on the lutvrai snd

voatral eldes of the head, Bo brineh of Vb iane vatin, the compressor
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muacl: oould b tn‘od, h Dezﬂphh and Ichthyaphh a larzo branch of
umwmm Lmllllo“dhthemcleculdmtbc
wwedwwofmrmofmu'ismwn. ‘

(m) The ©, whthahicue v (Va) 4z & lerge norve, havm‘ its
gsnglion u;t.erlor te the guadratodbasal articulation, At first 1t 48 si-
tusted 1a & veniral position, but them moves upnirds agaimst the laterul
wall of t-ho uurocmmi_ (Pig, 7), and gives off a small h_wa which fusas
with a branch of Vb as dssoribed above, This composite nerve is éonti-
ammawummmwuwmm.emcmxwmm
Scbalsitas Aad To Ahivvie Ut deriat Wit mtmu of Va pase-
es into tho nasal cevity through a cunel in the lutersl portion of the
mosethmold (’i(. 8). In the na;al envit.} 1t mses di.vldos uto m
branchess ome nu wabsdded in the nasal gland (Fig, 3), snd tha othu'
one progeeds medied and 4z situated doresl to the aasal sac (Fige 4). _‘
Both branches ultimstely ebier a oanal'ln t’ha.naaoMlhm. thy ‘khx"ll
branch innervites the dorssl skin, while the wedial branch leeves the
leaves—tbe canul in Lhe mwprsaaxulary and lies butween the nédial'
curraqu of the Lwe nasopremaxillsrics, sending out MMO "to the M‘-
sal and vemtral portions of the skdn, Va as was ,reviodsly stressed
for Dermophis, is a pml;{ 8:np0ry nerve, immerviting maiuly the Am- in
the snout region, ihs smsstomosis existing between Ve and Vb, is sbseat .
in Dermophis end Ichihyophis, but de Villiors found in one a‘pd‘c_uan of
Boulsagerula no less than tinres ansstomoses between these two ramiy
contains nator and & -mory cmponenh tho former- mznh of a brmh
innervating ﬁm a, sdductor namﬁhlue -xt.e'm lajar; Ro bdunch imm—
‘vating ths compressor musole coula be demonstrated, Tho renain;n 11«
bres form ths m\muus component, Va also cumm:'-a motor and a
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seasory componcnt, The motlor part censists of three braac jies lanervating
the m, wdductor mendibulue extornus misor, the m, plerygoideus and Lhe m,
intersandioularis, Toe sensory cowponent sonsists of ome large braunch
runsiag rostrad Au tne lower jow, enc fibres are geat out Lo Lioe skin,

Ine nerves of Couvedlin ocirocephalsa thcr¢£ore‘de not differ very
much from thoss ol other genera., 1he gemglie and forsamina, however, dif-
fer v a grhat extont, The mosi in?artant fostures of the eraalal asrves
are tone Fullowing:

(1} Tho fusion of ihe fuclal genylia with Lhe acustic end maxil-
lo-mendibalay gunglia,

(#1) OCepurstey trigeminol ganglia erxe prnaant,:wichout s0y
conudsaure connecting thea,

(#41) 1lhese gunglis ars situated iu the cranial cuvity, and the
o ves leuvin, Lhem pass Virough one lurge prootic foremen, which is
govered leterally by the paliloyuadrale.

(iv) Two anestomoses are formed betweon the r, pslatinus VII
and Ybj one betwesn Vb and Va and ond becwaun>Vc and bhe chorda tympeal,

(v) Va is & purely scusocy nurve, and Vb Has one motor branch
onlg, the other fibres are sencory; Ve has thruee motor branches. The
r. peloatinus VII lane vites tie buceal eplibclium, end the r, byom:ndlbu-
luris VII hes a motor braneh ingorvating the m, cephclio-dorsc-mexillaries,

{(vi} 7Tbe fune votion of the folloslag muscles could not be de-
monstrated: the m, Lovetor quadrati, the m, psoudotemporulia and the large
compressor muscle of Lhe orbital glaand, According to Luther the m, leve~-
22 tor quadreid io suppllied by & branch of Ve snd the lutter tweo by

braanches of Vb,
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' be The srteries, The s, stepediclis is & branch of the a, carotis ine-
teras, given off at the posterior cnd of ﬁhe 3ku11, where tiwe akbery hes.
#cqui_raa & ventral position, The s, stupedlclis runs upwerds and resche
as the veontral side of the r, hyommndibulseris VII, whieh it sccomponies
rostrad togather with the v, juguluris interna, 48 in Dermopnis, Scole~
comorphue and Boulengerula, the a, stepedialls supplies the eranisl ne:ves,
The £irst branch glven off As & small one ecc_om panying the chords tym-
puni into the lowar Jew, The artery does mot pleree the stepes, but 49
first situated doreal and then modial t- the stuopedisl footplate (Pigs,

11 and 12), In tha posterior purt of the quadrato-cranial passage it

is pushed intc She cranicl cavily togelher with the welns and nerves of

nig reglm, The two #aall brenches of Vb leaving the gungilon of Vbée,
esch have s smoll branch of the a, stepediulis aceompanying them, and

& larger branch passes dorsally over the main trunk of Ve and enters the
lower juw with the latter; hers 4t divides into thres small branc_hes,

ena for each braneh of Ve,

The mein branch of the s, stapedislis moves down between the w,
pooudotenporslis and the s, sdductor mandibulae externuc major with Vo
(Fig. 8), ana divides into two branchess one accompanying Vb, sad the
other runs upwards sad supplies the branch of Vb effecting the ansstomo-
sis »ith Ve, %heére thizn anustome iz takes place, the brench of the a,
stapedielis divides ints twob one branch going towards the main trunk
of Va, and tke other one romaining with tie fused Ve snd Vb branches,
The brapch sgeompanying the main trunk of Vb divides into two when the
nerve divides into medial end lateral branches, and Lhese artiries ace

company the nerves throughout thelr entére eourse, The g, stupedialis
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Ths p. carstis intorns retalans a veatral position through@ut,
Tt gives off the u, 8tayedislis, end 42 then continued rostrad as an un-
bianchod vessel togother with the v, pelating bovween the roof of the buge
cal cavity and the scull, until the posterior end of the quadroto-bagal
articulaﬁion i roached, It then enters the cranial cavity through a cum
nal in the basal bome (Fig, 10), Here it divides into two brunchest
one suppliying the brain and the other one continusg rostrad in the cra-
ninl gavity for a comsidersble distunce before 4t lesves tirough tie an-
tecdor end of the foramem prooticum, This branch acc ompenics the f;
pals tinus VII tirough ite entire course, and enters s vomerine c:nal
with 1t, After lepvibg this lotter 1t supplies the buccsl epitnéiium
with blood, It 15 & comparatively unbranched vessel,

Be The velns, The veins form lirge sinuses, snd are much
more brenched than the artories, forming luirge sinusolde l metworks
¢ herscteristic of th: Gpancpblons, Large velns a_rising iu the anterior
part of tio snout betwoen Lhe mucous glunds and from the buccal epithe-
ltum, enter the msxillo-palotine cavity in which the teatscle structures
are sitauted, Three of thesc vesgels enber the cavity, each onv accom-
penying o branch of Vb, which alsgo asccouples the eavity (Fig, %), Im
the nussl ecavity a lorge veln, arising in ihe anterior part of the nusal
sae, 1c continued cuadad with the large duct of the nussl glend, and fie
nally osene into the v, capitis luteralis, Two of ﬁﬁu vossels in the gs-
i 1lo-palatine conal unitp to form & doreally sltuated vessel, the v, ca -
Mtis lateralis, wijich foras & very lurge notwork between che m, psoudo

tenpornlis and the m, adductor msndlbulee extornus major (Fig, 8), Tols
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sinus ls jedned by o veln aricing ia tae m, sdductor mendibulee oxbernus
wajor,

The v, Jugularis ariecs ap s plesuc in the buccel opitheliumg &%
ruas upwsrds and finslly lios pressed agsinst the ventrel slde of the
geaglion of Va, medic-veniril Lo iho m, pseudoteuporalis (Fige 8}, It
glves off qbrancn which pusses close aga:@t the wall of the nourgersnium
through the insertlon of the m, p2sudotemporalle, end forms an anssto-
mosds wiih the v, capltls ilutovalis (Flg, &), WPhen the uaterlbr part of
the foramsn prooticum is reached, the e Jugularis 45 pressed into the
eranisl cavily together with une gungiion of Va, The v, capitis lateralis
3 aise pressed date the crublal cavity together with bhe geuglion of
Vbve, after ib Do been jolned by & wessel from tre u, wldductor mandibu-
lue exteraus aloor, and cne frow Lhe dorsal skin, The Wwo veins thea
Join to fora vae large vemous chennel lylag loteral Lo the trigeminal gan-
glis (Fig. 1U)e & largs bleoavessel conbinued rustrad ventrally in the
grindsl cavity from &hQ posterior purt of the otdc capsule, heie joins
the iurge venous channol on its ventral side, and this vessel 1z lhe one
ly cephelic branch (Figs. L1l snd 1X), A4t the wnterior end of the otie
cupsule, the venous cuemiel, wilch hng fullen into & network, agaib
forme one vessel, which is contdnued comdnd wiuh the v, hyowsndibuluris
Vii, This vedn is Jolned ceudad by & lerge venous channel leaving
the erandal cuvlity tarough ths foremen Jugulare, The v, palutine forms
2 nelvork in the buceal spitheliva and is continued caudud together
with the a, carobtis interns (Fig, 14).

Ibe lary: wenous chendol surrounding the teigemin:l gunglis,
anc the ose veln continusd ceadad istersl to the o2tic espsule, wers alse

described for Derwmophis (the suthor), In thut genue thore are, however,
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three ce lmlie branches joiming the vonosus chsanel, snd they huve. thelr
avn forominae saparsate from those of the craplal norven, whereas the vessel
in Coeellia Joins the venous cononel ia be cranisl cuvity, One comaue
nicatisn is preseat between vhe v, cupltls lat ralis and the ve Jugulse
ris saterdor to the formation of the large V;ﬂﬁdﬁ channcly in Scolego-
morphus de Villilers described three of these comsunicatliona (ope cit,,

Be 17)s The vein vsgaping through ths forasen jugdlore waz also déscrib-

gl By do Villieras far Spclusomorpius amd for Usracphiz by the esutior,

Bd COReAUS L

Coecdlia cchrocepbala 1s a highly speclalised spccles, and agrees
in meny ways wiih the two spocles of the same junus cescribed by Wie-
duishelm, The vardous polnts of speclallsation and doguuetution have
boon fxlly discussed above, and a bricf sumsery will sufftas.r

(1) Ibe nessl reglon is hilygnly specidlideds thne “debennage" haa.
its o n cavity in tie @oxlllowp latine and ite oma se crate merve, de
thab the oifscltory nerve Lo divided ifnio Liwee portions,

(i1} The medn uasal puc she.s degencration, as it preforme a re-~
spiratory fumction oaly, the "Nebsanssc® iaking o;er the olfzgtory func=
tion, :

(Ai1) Th tentucle s well developed, and has & vory large re-
tractor muscle, orbital glund sad compressor muscle, Ihe tentacle nad
the “Gebenoase™ btuivefore form o highly developed sense ofgan.

(ivl 'the eye is represenied by & smuil plgmeat uwss,y snd an or-
bdtel o endng de ubsenﬁ;

(v) The boues of vhehussl reglon sre firmly appiled to one anmother

80 thet & rigid structure results,
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&7,
(vi) The shull Ls ecompletely akinetic, The quadrsto-skepedial
koo
artioulation has degeacrated, and Lhe quadrato—baualﬁm' progrepsod
mach further du deygeaciwiion than in the genue Dermophis, The stupes is
i3 bony and cartdloglacas econtinulyy wiin Che otde cupuule,

(vii) The gunglla of Lhe cranisl porves have fused Lo & great ex=
tenl, & 8 uarate gumglion lor the faclal merve baixié abgent, and the gune
glia and Diovdves.eas of Whe yusGrabo-crsbdal passage are forced inwo the
erundcigmavity through the oue large furamen prooticum, which latter is
boofed ove: laturelly by bhe pslsctoquadrate,

(viii) <The nerves do nol dilfer much from tlut pf other genura,
Towe enastobuses belwwen Vo sud Lhe 1y ‘:al;atinua VII1 are presenty, and one
bebwoon Vi asd Va,

(%) Lhe acbories and velns do not show any fapurtent L‘aéabntreg;
vim a, 8t edlalis supdlies tne LILLh and s.oventh ersnisl nerves, .'Jni‘y
onc cophalic breach of i v, capliic lutereile 45 present, enc it
Joine the venous ohwnned in the cramdal quvity, '

The gensral iﬂprcaaiob Wads by the skall e tuat of very comsie
derable gyescluiisation und of slmost comé.xem dogenerution of ceriain
parts,  1he orvalal bones are fivaly fused and appiled 0 one anolbery
and the skall 1o ekinstic, so that it is eminently sulted for a burriwe

in; mode ol 1lile,
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Figure 1, A transverse section through the anterior part of the nasal
region, onpr cavom nasale primcipale; glbm gland of Bowman; mesth
mesethmoid; ngld duct of the nasal giland; nspm nasopremaxillary; olep
olfactory epitheliumy tnc tentacle canal; tnf tentacle fold; Va ramus
ophthalmicus trigemini; Vbl medial branch of the rmmus mexillaris tri-

gemini; Vb2 lateral branch of the ramus maxillaris trigemini.
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SOME POINTS IN THE DEVELOPMENT OF THE STAPES OF ICHTHYOPHIS GLUTINOSUS.
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SOME POINTS IN THE DEVELOPMENT OF THE STAPES OF ICHLHYOPHIS

GLUTINOSUS.,

By E.F.J, de Jager.

Various stages in the development of the Gymnophione stapes have
been described by Peter ( 1898), Winslow (1898) and Marcus (1909 and
1935)., It will be necessary to give a brief summary of the findings
of these authors, before a description is given of the development
of the stapes of Ichthyophis glutinosus. According to Peter the stapes
of Ichthyophis glutinosus develops from the primordial "Grundlage"
with ossification setting in duriﬁg embryonic life. The footplate
(operculum) shows ossification prior to that of the style (columella),
and in the adult the distal end of the style and the rostral end of the
footplate remain cartilaginous, In the embryo the footplate is a nar-
row bar of cartilage which increases in size in the later development,
and in the adult it represents'a comparatively broad, oval structure
filling the fenestra ovalis (OPL cit., p. 42). In the youngest em-

v
bryos examined by him, Peter :;e procartilaginous anlage of the stapes
to be continuous with the procartilage of the otic capsule (op. cit.,
pe. 18). The stapes and palatoquadrate are intimately connected during
the development with a thin coéonnective tissue membrane separating them.
Signs of a synovial cavity between the stapes and the palatoquadrate
could not be demonstrated in these young embryos. Because of the se-
parating membrane between the stapes and palatoquadrate the stapes
cannot be considered as a palatoquadrate derivative, but of the otic
capsule,

Winslow (1898) in his description of the development of the Ichthy-

ophis skull, referred briefly to the development of the stapes, and he
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states the following: " The stapes is continued forward into a pro-
cess which reaches the posterior surface of the quadrate. The stapes
is perforated in a dorso-ventral direction for the arteria perforans
stapedia" (op. cit., p..178).

lMarcus traced the development of the stapes from very young embryos
to the adult form in the genus Hypogeophis., In his work on the dewelop=
ment of the head (1909) he gave a very clear picture of thé relations
between the stapes, hyoid arch and the otic capsule blasteme. In
the early development of the stapes and the hyoid the blastemes are con+
tinuous , and the otic capsile blasteme is definitely separated from
the continuous stapes and hyoid blasteme, " lian sieht nahmlich vom
Ohrkapselblastem vollig getrennt durch einen hellen zellarmen Strei-
fen die Stapesanlage in kontinuerlichem Zusammenhang mit dem Hyoid-
bogenvorknorpel" (op. cit.,p. 145), WMarcus! statement that the stapes
is a hyoid derivate is proved conclusively by the details'given of the
development of the stapes and also by.the evidence afforded by a
study of the relations of nerves and bloodvessels to the hyoid arch
and stapes.,

In 1935 Mafcus investigated the development of the stapedial
footplate in larvae in which the otic capsule is already largely ossi-
fied, and in these stages of the development he was able to show that
the otic capsule takes part in the formation of the stapedial foot-
plate. The footplate is at first a narrow cylindrical bar of carti-
lage which ossifies perichondrally, and does not fill the large fenes-
tra ovalis , A portion of the otic capsule dorsal to the stapes se-
parates off in a cranio-caudal direction and fuses with the stapedial
footplate to form a broad oval plate filling the fenestra ovalis

completely ( op. cit., pp. 144 and 145, and Figs. 2 and 3). Marcus,
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therefore, comes to the following conclusion: " Mir scheint, der Schlu

ist zwingend, dass ein Teil der Ohrkapsel met dem viszeralen Abschnitt

S8

des Stapes verwachst und die Fussplatte bildet" (op. cit., p. 145). In

another contribution (1935) Marcus, Stimmelmayr and Porsch, give fur-
ther details regarding the development of the stapes, In a 2.5 cm.
Hypogeophis embryo they describe the stapes as a qylindrical cartila-
ginous bar lying close to the quadrate and directed towards the tra-
becula, without, however, reaching the latter, In older embryos the
cartilaginous stapes fuses with the palatoquadrate and also with the
trabecula, The reader is referred to Fig, 9 on p., 415 of their pu-
blication, In a 6.8 cm. larva the connection between the stapes and
the trabecula is lost, and the synovial cavity has been formed between
the stapes and the palatoquadrate. The palatoquadrate is therefore
suspended from the otic capsule by means of the stapes which is a hyoi
derivate: the Gymnophione skull is therefore hyostylic as Marcus poin-
ted out,

I had the opportunity of studying the development of the stapes
Ichthyophis glutinosus in longitudinal and transverse serial sections
of two 3.5 cm,., embryos kindly sent by lir., Ramaswani to the Zoological
Institute of the University of Stellenbosch. One 7 cm, and one 8
cm. larvae were already available, and later Professor van der Hoerst
of the Witwatersrand University provided another 5.5 cm, embryo., I
owe lir Ramaswami and Professor van der Horst my sincere thanks for put
- ting the valuable material at my disposal, Two of the 3.5 cm., embryos
were stained with iron haemaffexylinmgtiecother 3.5 cm. embryo was bulk-

stained in hsemalum and counterstained on slides with van Gieson's

solution, The 7 and 3 cm, larvae were bulkstained in haemaluim and

d

of
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counterstained on slides with eosin, 4n 11 cm,., juvenile form, bulk-
stained in haemalum and counterstained on slides with eosin was also
available,

In the longitudinal sections of the 3.5 cm, embryo the sta?es is
a ¢ylindrical cartilaginous bar with its rostrad end touching the pos-
terior surface of the cartilaginous palatoquadrate. The stapes is se-
parated from the palatoguadrate be means of a thin connective tissue
membrane, two cell layers in thickness (Fig. 1). The quadrate por-
tion of the palatoquadrate is also separated from lieckel's cartilage
by means of a thin membrane, The stapedial artery passes through the
stapes in a dorso-ventral direction, close to the connection of the
stapes with the palatoquadrate, The stapes comprises a long thin bar
of cartilage lying parallel to the otic capsule and it fits into the
fenestra ovalis, a long ventro-lateral foramen in the otic capsule.
The anterior end of the stapedial footplate becomes incorporated in the
neurocranial cartilage where the otic capsule goes over in to tge tra-
becula (Fig. 2), immediately posterior to the place where the ramus
palatinus of the facial nerve leaves its ganglion. At tihis level the
trabecula has a small laterally directed process which is perforated
by the r. palatinus VII, The fusion of the stapes with the trabecular
cartilage where the latter goes over into the otic capsule, corresponds
to the fusion of the stapes with the trabecula as described by Marcus
for Hypogeophis, and im both genera this fusion occurs s_imultaneous
with the close connection of the stapes and the palatoquadrate.

In both the transversely sectioned 3.5 cm. embryos the palatoqua-
drate and Meckel's cartilage are se?arated by a thin membrane . Ven-

tral to the anterior end of the otic capsule the trabecula also shows
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the laterally projecting process, through which the r; palatinus VII
passes from its ganglion on its way to the roof of the buccal cavity.
The otic capsule already shows signs of ossification in some parts.

The palatoguadrate, caudad to its connection with . lMeckel's cartilage
represents a round bar of cartilage (Fig. 3). This bar proceeds me-
diad, the stapedial artery passes through it in a dorso-ventral direc-
tion and it uliimately fits into the fenestra ovalis. This caudad por-
tion of the palatoquadrate must therefore represent the.stapes. No
separation between the stapes and the palatoquadrate could héwever be
demonstrated: they have fused completely to form one continuous bar

of cartilage connected at one end with Meckel'!s cartilage and fitting
into the fenestra ovalis at its other end, The stapes does not fill the
.fenestra ovalis: dorsal and ventral tid it a large opening remains .

The connection between the stapes and the trabec ula is less clearly
indicated than in the longitudinal sections. In one of the transverse-
ly sectioned 3.5 cm., embryos a small group of cartilagecells is seen on
the lateral side of the trabecula, as indicated in Fig. 2. Rostrad
these cells are continuous with the trabecular cartilage; they then
deparate off and fuse with the stgpes slightly further caudad. 1In

the other 3.5 cm, embryo a connection between the stapes and trabecula
is absent on one side, and dense connective tissue separates them,

On the other side, however, the conne€tion is still present, although
connective tissue is already growing in between them.

Transverse sections of a 7 cm., larva furnished the following
interesting points. After the processus ascendens palatoquadrati pro-
jecting rostrad beyond the body of the palatoguadrate and connected
with the lateral wall of the neurocranium by means of dense connective

. tissue, and the p. pterygoideus palatoquadrsti situated immediately
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dorsal to the small pterygoid bone, have joined the body of the palato-
quadrate, the latter forms the jaw articulation., At the jaw articu-
lation the palatoquadrate is almost entirely ossified, but slightly
further caudad it is almost entirely cartilaginous, and it is connected
with the ventroflateral surface of the basal bone by means of strong
connective tissue. The stapes appears in section as a small piece of
cartilage applied to the (here) cartilaginous palatoquadrate by means
of a narrow strip of dense connective tissue, Caudad the stapes in-
creases in size and in two sections a smsll cavity is present between
the stapes and the palatoquadrate, Still further caudad the stapes
shows perichondral ossification and fits into the fenestra owalis,
In Fig., 5 the small cavity separating the stapes and the palatoquadrate
is shown., Medio-dorsal to the stapes the geniculate ganglion is si-
tuated, and the foramen fér the root of the facial nerve lies dorsal to
the stapedial style. The connection between the stapes and the tra-
becula has degenerated completely and, as described above, the inti-
mate connection between the stapes and the palatoquadrate is in the
process of being lost. The stapedial footplate now fills the fenestra
ovalis completely and the otic capsule is almost entirely ossified.
Unfortunately stages og.development showing the increase in size of
the stapedial footplate were not available, so that it cannot be stated
whether the otic capsule takes part in the stapedial footplate, as
is the case in Hypogeophis ( Marcus, 19:5).

In the 8 cm, larva the synovial cavity between the stapes and
tine palatoquadrate is much better develcoped, and in the 11 cm. juve-
nile form the gquadrato-stapesial articulation is completely formed,

In both the 8 and 1l cm. specimens the stapedial artery perforates the
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stapes.

In the above description the following points in the develop-
ment of the stapes of Ichthyophis glutinosus merit special attention.

(1) In the 3.5 cm., embryos the stapes is completely separated
from the hyoid arch but it has attained intimate ?elations with the
palatoquadrate., In two of the available specimens the stapes cartilage
is continuous with the palatoquadrate cartilage and in the other spe-
cimen a very thin connective tissue membrane separates the two elements.

(2) The stapes is fused with the trabecula in one 3.5 cm.
embryo, and in the other two indications of such a fusion are present.

(3) In the 7 cm, larva a synovial cavity is beginning to appear
between the stapes and the palatoquadrate, and becomes futlycdeveloped
in the 8 and 11 cm. specimens, The quadrato-stapedial articulation
is therefore absent in the earties stages of development.

(4) 1In the 3.5 cm, embryo the stapedial footplate fits into the
fenestra ovalis but does not fill it. In the 7 cm, larva the stape-
dial footplate does fill the fenestra ovalis, but because intervening
stages could not be obtained, the increase in size of the stapedial
footplate could not be traced.

(5) In all the stages examined, the stapedial artery perforates t
the stapes.

(6) In all the later stages of development in which ossification
has started, such ossification is perichondral., The stapes, palato-
quadrate and trabecula in the 7 and 8 cm., specimens represent carti-
laginous structures ensheathed in perichondrally ossified bone, This
was also noted by lMarcus for Hypogeophis.

In conclusion it may be added that the development of the stapes
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of Ichthyophis glutinosus, after its separation from the hyoid
blasteme does not differ from that oB Hypogeophis as described by
Marcus, Stimmelmayr and Porsch, and that the abovo description af-
fords corrobarative evidence in favour of the conclusions arrived

at by Marcus and his students. Developmental material of the Gym-
nophiones continues to be somewhat of a rarety: a very much to be
regretted admission, since the recent work by Prof. Marcus and his
students in Munich, a.nd that of Prof. de Villiers and the author at
Stellenbosch have accentuated the morphélogical and phylogenetic im-

portance of the Gymnophiona.
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Figure 1, Longhtudinal section through the head of a 3.5 cm Ichthyophis
glutinosus embryo, showing the stapes separated from the cartilaginous
palatbquadrate by means of connective tissue, astp arteria stapedialisj
ctm connective tissue separating the stapes and palatoquadrate; lc laby-
rinth cavity; ml Meckel's cartilage; otc otic capsule; plg palatoquadarte;

stp stapes.
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Figure 2, Longhtudinal section through the head of a 3.5 cm Ichthyophis
embryo, showing the anterior tip of the stapedial footplate, which fuses
with the trabecular cartilage. fov fenestra ovalis; gsl gill slit;

hya hyoid apparatus; rpl VII ramus palatinus of the facial nerve, Other

abbreviations as for Figure 1.
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Figure 3. Transverse section through the head of a 5.5 cm Ichthyophis
embryo, showing the stapes fused to the trabecula., acin arteria caro-
tis interna; bc buccal cavity; Dbs basal bonej br brain; g VIII gan-
glion of the acustic nerve; mcdm m. cephalo—dorso-maxillaris; par

parietal; tr trabecula., Other abbreviations as for previous figures.
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Transverse section through the head of a 3.5 cm Ichthophis

Figure 4.

Abbreviations

embryo, showing the stapes separated from the trabecula.

as for previous figures.
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THE CRANIAL MORPHOLOGY OF SIPHONOPS ARNULATUS WAGLER,
CONTRIBUTIONS TO THL CRANIAL ANATOMY OF THE GYMNOPHIONA,



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

After having studied the cruniul morphology of the zreail: Bpe=

edulised Hwotropical genus Owcu%a, I considered it advisablie to study

an additional Beotropical genus in deteil, with a vic; to obtaining com=
parative duta, Wiedersheim (1870) investigated two spocies of the genus
Coeclilnj his coumclusions were dué\uua in detsil by the author is & pre-
vious paper (1939), Uf Siphonops snnulatus he described the nasal organ
and craalcl bones, but uve very littie informaetion regarding t»he cranial
norves aud bloodvessels, These latler proved 0 be of great inberoh in
Coscdlia, and in this paper they wili be desordbed in detall together witn
sther oranial features, The datu obtained will be cospared with those

" for Coecilia snd Dermophis, which latter is represented in both South Ame=
rion and Africa, and was investijuted Wy the suthor in 1638 and 1939, It
®may be mentiomed here that thc genus Siphonops proved to be very similar
to Lhmz)m, but differs widely frum Coecllia, |

: The genus Siphonoys was first dssoribed by Yaglor in 1886,  There
- are five syecies, all confined to South imerica, The stegokrotaphic con-
dition of the skull, the visibility of the eyes through the skin and the
position of the tentacle lmmediutely in froat of and below the eye, are
given ss distinguishing features by idieden (1813),

The materisl consisted of one specimen of Siphonoys annulatus,
kindly placcd at my dx-pm;i by itr, Loveridge of the liusoum of Compars-
tive Zoclogy ab Harvard University, The material was deculeified for oue
week in Khner's solution and was then bulkestained in haemalum and coun-
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tersteined on slides with sosin, Tho fixation was extremcly good, and re-

sulted in clear histological details,

Vo "

I

Ibs olfagkory organ consists of three main divisionsi (a) & m_sin
nasal ssc, which, as in Dermcphis (the sutbor) ie divided inte two portiocns
by a process formed by Ghe musopremaxillary, vomer and the mesethmoldj
(b) & "Nebeansse® opesing into the mein nasal sac, end (¢) & "Chosnensc_hlels-
beutel? which wlse vpens iato the muin nesal sac,

The madn nagel sac, el its anterior end, is & pecrshaped structure
with the sxternal nerisl sperture et its extreme anterior end, The walls
of the sac here conslat of thick olfuctory spithelium, except for a small
lateral portion, A ring of small glands of Bowmun is present around the
anterior slongution of the main nesal sac, In the dorso-lateral wall‘ot
the asnterior portion of the saec, the cartilage surrounding the externsl
narial aperture, forms an indentation, which slightly further ceudad is
situsted more laterad, Immodiately dorsal te the indentation a lurge duct,
lined with large cylinirical epitheldisl cells, is logated, It opecuns into
the anterior end of the sac, ruans bgokwarda and becomes imbedded in the
nasal gland,

For a considerable distance caudsd the muin pzsal sac remuins a
simple tube, before an indentation in its fleor is formed by s longltudi-
nal ridge on the dorsal surface of the ventral portion of the nusopremaxile
lary, 7This ridge pushes the floor of the nasal sag wupwards, thus produ-
eing a soparation inte lateral and medial partioiu. Posteriorly, the naso- -
premaxillary ridge is replaced by the vemsr, which streteches {rom & mediow
ventral to laterc-dorsal, and the latersl edge of the vomer forms the ine
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dentetion, The latersl snd of & ventval process of the mesethaoid forms a
gap aver the lateral end of the vemer, and also takes part in the formation
of the veatral indentation (Fige 1)« The “Nebommase®, MIW lateral to
the main nasal sac snd stretohing modiad ventral to the latter, opens into
the sain nasal sac immedistely lateral to the ventral indentation (Fig. 1).
The “Chounenschlsimbeutel® arises between the posterior portiom of the
*Nebomnase” and the muin nusal sec (Fig, 1), and ia continued caudsd with the
latier, At ite posterior end the mein nasal sac is divided into thres por-
tions: the mediul olfuctory portion separates off and becomes enclosed
wuhh a cunal in the vontral portion of the mesethmoid, This canal lies
ventral to the canal in which the ventral olfactory merve is a_itusted
(Figs 2). This portion of the main masul sec ends blindly, The remuin-
ing portion is then divided into two purts by a leterally projecting veatral
process of the mesethmcld and by a process of the luxtné-pe;launo, ‘whic_h
foras a docp indentation in the nasal sae and finelly effects complets di-
vision of the latter into two sopurute portions (Fig, £)j the dorsally si-
tuated portion ends blindly, Th .vcnta'ally situated purtion, representing
the respiratory purtion of the mein nusal sac, open: into the "choanaq-
sehleimboutel® (Fig, 2) and these two together oﬁon into the buceul cavity
at the chosns (Fig. 3), A small epithelial fold indicates the buundsry
between the "Chomnonschieimbeutcl” and the mein nusal sao,

The "W &pyears luteral to the muiu masal Sue ut ths level
of tine anterior end of the vem'h'al m@wwﬁm, It 45 emecloused in the
sume bony capsule as the main napel sac, end stretches medisd veatral to
Ao latter (Fig, 1), Its walls consist of thick olfsctory. epitheliua, snd
4% communicates with tho muin nasal sac lateral %o the ventral indentation,
The cpening, therefors, lies in ths floor of the mein nasal sac (Fige 1)o
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Two tentaclie canals open into ths posterior portion of the "HKebonmnase™
(Fig. 1),

The felliowing nupal glands are presenits o nasal gland, a "Hebene
nese® gland, a #hoamll gland and o large number of small glends of Dowmon,
Thege giunds are also pressat in othir geaners investiguted, but the size
of the glands differs in ths various goenera, The nssal glend iu Siphonops
annuletus is a long treet, very large in the ;«aawriar‘ vorticn of the nasal
ecavity and lying dorso-lateral to. the maln nasal sso (Figs. 1 and 2), It
bus 8 long duct runpdng forsurd and opening lnte the snterior end of the
medn nesal sae, as described above, The alveoll é.m formed by large clesar
eellss Biailar ones, preosent on the ventral side, open singly intc the sain
nusal sae, Betwsen these vaatral alvecll mnd the derso-laterally situated
nassl gw toere ia conncetdve tissue counzciion,

The “dobennnse® gland $¢ situsted betwesn the "Hebuunesge" and the
sain nssal sae (Fi;;. 1)e Its zlvooll do not opon into the "Nebonause",
but & oumber of Uhewm unite to fomm a large duct woich widenz to form the
“Choanenschloimboutel®, Caudud, several further "Hebconase" glandulur sle
veeld appesr on the lateral and mediazl sides of the "Chounsnschlelmbeutel®
(Fig, %), and uney also opom iato the latter, The chommal gland 1s situated
medlal to the chosns und consiste of a few large alveoli which open fnte
the chosma (Fig, ¢)s The glemds of Bowewn ave confined o the ante:dor
part of the nasal cavity shere they form a ring arcund the main nasal sac.

In couparing Lhe anstomical podnts discussed above with those gi-
ven by Wisdersheis for vhe sams spoecics, the folloving points deserve ate
‘temtiont Fisdersheim mentions the cividion of the Bain nusal soe into two
portions by the nusopremuxiliary, vomer snd mesothmold (ope eit., pe 1d),

but he does not m ntion the absence of olfuetory epithelium in the lateral
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portion, He deseribes a thick mumbrase present between the nasal gland and
the muin masal sne, but could not domenstrate tic openings of the alveoli
into the nasal sac {op. olt,, p. %), The membrane, as described by Wiew
dersheim, 4s sbsect in my speclmen, and the duct leading from the nasal
gisnd into the snterior ond of the main nesal sse, has been described zbove,
The presenmce of gland slvecll on the ventral sice of the mein nassl ssc ,
exaaﬂy simllar to those of Lhe nassl giland, is not mcatiomed by Visderse
helm,

The "Rebennsse® gland ie described by Wiedersheim as a "Tentukele
dilige®, asid he comsicers the tentacle cansia as ducts leading from this
gland (ope cdt,, pe 858), Adctucly, however, thay open imto the "Nebonnase®
in Siphondps, as well ag in Iechihyophls, Hypogeophis, Cosecilis and Lermcphis
{ Burasins, Laubmann and the suthor), In Sipbonops annulstus the "Hebunnuse®
gland alveoll do pol ojen into the "NHebennase®, bul the alveoli unite to
form a large duct which 4s contioued caudad &6 the "Chosnsnacohloimbeutel,
Similar relaticns of the “"Hebennunse®" glund o the "Chosnenschelimboutel®
were desoribed by the author for the tso specles of Dermophis (0p. cit.,

Ppe 189, 201),

The “Nebunnuss" of Siphonope sunulstus, according to "ledersheim,
opens into the main pasal sac and siso into the buceal cavity (op. cit.,

Pe 38}, As 1 have pointed out in a previous paper on tiwe genus Couvellls
(185¥), Wiedersheim constantly mistook the "OChounsnschleimbeutel® whieh
does open inte the chounu, for the posterior part of the "lebennsse®, The
division of the pusterlor part of the main nusal sac inte three divisions,
two ;f which cad blindly and & third which opems into the “"Chonnenschleim-
beutel” and the chosnu, is act sutimned by Wiedervabeim,

The nasal Bacs of Dermophis and Siphonoys show many simflaritiocs,
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The opening of the %m‘hwmuhnaulnc hmtwgmmh
situated leteral to the vontral Mﬁmuux, whereas this opening lies
medially against tho internassl septum at the extrame posterior ead of the
*Sebennase® in Coscilia, Tho relations of tho "Hebemnase® gland %o the
“Choanenschleimbeutel” and the position of the gland are similer in Dermoe
phis and Siphonoys, In Coecilia, the "Hobsopuse® gland lies lateral to the
"Nebonnase® and is coufined to the *Nebomnase®™ space in the mﬁllmpalnmc
(the duthor)., In both Cosoilis end Siphouops the nasal glsnd 1s provided
with a large duct which runs rostrad and cpens into the main nesal sse, In
Dnmphn no such duct is | present, and the slveoll open aépamhly iato the
main Ml'uo (the autaar), In both De.mophis and Siphonops the olfactory
portion of the muin pasal sec scperates off from the lsateral respiratory pore
tion of in froat of the chosna and emds biindly, In Siphomops o portion
of the laterul part of the mzin nasal suc is ulso sepsrated oti ana &b too
ends blindly, In neither of these geners does the ali’actar;f[;r' the muin nee-
sal ss¢ op«n into t.hé buccesl cavity, In Coscilia the olfaclory spithelius
4n tue msin nusal sac io wry poorly developed end thers is no division of
the latter into an olfactory and rupiratary portion; the whole wmiin nusal
s8¢ opens intu the buccal cavity, Two epitoelial folds are present in the

chouna of Coveilia (bbe muthor) and in Hypogeophds (Laubmunn), In Sipho-
nops anoulatus only one such fold iz presont, ;

The small glunds present fn the roof of the buccul cavity saould
mentioned here, In both Dermophls sud Coscllia these glands were noted,
in Siphonops annulatus they are lprosémt in large nuﬂpu. They consist
singla swlveold nhlch open singly into the buccsl esvity., In Fugs, 1,
304 ¢ thess glands buve besn sestiomsd, '
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fhe vones laking pert in the formation of the nusel gapsule are
firmly applied o one another, thus forming & strong structure, The followe
ing bones are presant in the nessl expsules nasopremaxillary, vomer, waxil-
lowpeiatine, mesetimold and that portien of the froatel foraming pare of the
recf of the nasal capsule,

The peseoremexdillery forms a compiete ring arcund the anterior part
of the nnsal sucy ouly in the region of ths ext@rnal parisl sperture is the
bone veplaced by eariilage surrounding the externsl marial aperiure, lany
f_oraming are present in the laterel apd ventrsl portions of the bone #n tue
anterior roglon, Herve fibres coming from the skin of the snoul enter
small cancls in the nascpresmaxillary tioougn thess foremine, CSuch snerve
fibraa sather dnto two large bundiess (a) a dorsal one comstitu.ing s branch
of the r, mazillaris V (Vb), and (b} & ventrel ﬁundle constituting & branch
of the r, ophtinimicus Vv (Va), N

The medisn portion of the nusopremazillary is ovntinued backward
for & short distance only, 1t forms with ﬁhﬁ sesothmodd (which 18 here
cartdilagincus} the anterior portion of the isternasal septus, Behind the
medion portion of the nasopremsxilliary Vhe mesobmmold slone forss the intere
nasul septum, The lateral portien of the nssopremaxillery furms the lateral
wall of the naaal capsule e far as the unterior end of the "Nebunmase”,
and 4its place 13 then taken by the moxillowepulatine, The wvemntral portion
of the nasopren xillary forame the wntire floor of the nasgsl cepsule in the
anterior region, It bears on its dorssl surface & ridge forming the ventral
indentation in the muin nasul swe, Immedistely in fromt of the "Habemnasge®
the vomer and the saxillo-peiatine roplacs the ventral portion of Che nusoe

premaxillary, and form the floor of the nasal capsule, with the vomer ocou-
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pying 2 wedisl position snd the muxillowpalatine a lateral position (¥ig, 1).
The dorsal portion of the nascopremaxillary, extemding further caudad Lhan
tiwe ventral portion, forms the greater part of the roof of The nasal cap-
sule (Fig. 1)s The frontul, stretehing rostred below the nasopremaxillary,
forms the roof behind the latter (Fig. €)., Branches of Va and Vb are located
in cenals in the nascpremcxiliary, as mentioned above, Va lesves Lt: cansl
in the dorsal purtica of the masepremaxillary imsedietely in front of the
frontal and runs caudad in the nasal cavity dorsal to the muin nasal sac
(Figs, 1 and 2), Vb lsaves the vuntrel portion of Lhe nasopremsxillary
apd enters & canal in the muxillo-palatine (Figs, 1 snd 2),

The yomer is a large bone, conaslsting of & broad middle portion
with two long narrow processess Lbo snterlor ome extending far rostrad a-
bove the ventral portiom of the pasopremcxillary, und the posterior one form-
ing a small portion of the wedisn wall of the chonpa (Fige 8)« 1In the
broad portion, forming part of the floor of the nasal capsule, a short ca-
nel is present (Fig. 1), which, beginuing ceudad ag a deep groove on the
dorsal surfuace of ths vomer, ends rosirad as a deep groove on ite ventral
lurraée. The dursal groove is rooled over by a cup-like process of the mes-
ethmoid (Fige 1). The rawus pulatdnus VII end a branch of thg‘ggtaria G G-
tis interna run forward in #he camul and the grooves, The puate;ior BAYTOW
process of Lhe vomer exvends cusudad beyond Lhe chouna,

The moxlilo-poictine 48 a laryge bone with suversl processes tuking
part in the formation of the nassal skelieton, Ths body of tne bome is situate
od laterally lamsdiately behind the luteral purtion of Uhe nssopremaxillaryj
from the body a narrow procoss e tends rostrad in a veatro-lateral position,
and a ventral onc emtends mediad to form the laderel porticn of ths flsor

of the nasal capsule (Fig, £). The twe tembucle cansls plerce the laiter
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process, and open into the post_erier part of the "Hebepmase®(Fig, 1l)s Im~.
mediately bobind the "Hebeonnase® toe laterally situcted maxillio-poluatine,
which 1: here vory tidck, becomes eucavatod from the oubtsdde, until only
a thin bome 1s left ssparsting ihe nazal sacs from the orbital gland and
the retractor muscle, which laller structures sre located lateral to it
(Flge 2)¢ 4 thivd process of the muxilic-prlatibe is sectlionad iz the ra—i
glon of the cheana, Thls process is mude up of twe porticns: caudad 1t zone-
sists of & broad bome exbending from the dersal surfuce of the maxillio-pa-
latine body above the pesterdor parts of the nasal sacs, From the medial
edge of this (fiest portion apcther process extuoads domaward snd forwsrd on
the medial side of the nasal sacs (Fig, k)., The posterisr portions of the
saln nesal sac and the 8Choanenschleimbeutel® are therefore situsted in &
desp groove formed by the maxillo-palatine and its curved process (Fige &)
The moxilio-polutdne and its processes form theﬁwalla of the chouns, behind
which the groove in the maxillo-palatine becomos shallower and fisally dise
sppears completely, the maxdlic-palatine then occupying a ventral position
only, iebinc the nasal capsule Lhe bone forus the floor of the orbdt for
a short wayj behind the eye it becomes redused laterad, and a large medio=-
peiatine fenestra is formed belween 1V snd the base of the neuroccranium,
Slightly further geudad Lt alsc becowes roduced lutarally, and ancther
femostra, the baaitemporsl fonesiva, is formed en ite latersl side, The
maxillo-palebine ds thus reduced to a very narrow process sepsrating the
large sedio-pulatine and yaaitamyoral fenestrae, The bone 1 plerced by
puUMSToUs canels thraughI:;;;li of the r, maxillaris ¥V pass, Thu pasopre~
maxiliaries, vomers and aaxilia»pmlatines are all teeth bearing bones, :

The gmegcligedd c-onsiats of u body angroundina the anterior ends of
toae olfsctory lebes, From it & lomg medio-dorsal process, which appesrs
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on the dorssl surface betwecn the naso,remaxiilaries and the frontals, ex~
tends caudad clmcat te the anterlor end of the otic cspsule (Figs, 1 and 2),
At the lavel of the chosns two broad processes extending laterad are pre-
sent on Lpe lateral side of the bodyt a dorsal process lylng above the main
nasal ssc and extending rostrad almost to the anterior end of the nasal
capsule (Figs, 1 and 2), and a veniral process reaching farther forsard than
the dorsal ome, The dorsal and ventral clfsgtory nerves becoms incorporated
in ths dorsal and ventusl processes respectively, The latersl edge of the
ventral process bears a narrow procoss extending far rvostrad and forming a
cap-like process over the fwesk vomer, BDoth the vomer and this cap~like pro-
cess form the v ntral indentation in the main nasal sac behind the veairal
portion of the nasopremaxilliary,

Ab their posterior ends, the dorsal and ventral pn_nesga@t eacn"
beur a narrow cartilaglnous process attached to thelr lateral edges, These
unite to fors & single process extending ioterad over the nasuzl sacs and
fusing uithzZnaar surfuce of the body of the muxillo-palatine (Flge, 1),

In front of the olfuwctory lobes, the bod; of the mesethmold is continued
rostrad as a thin bony lsmells forming the internssal sepius (Fige 1), Its
anterior end is cartileginous snd ie continued between the medial portions
of the nasopremaxillaries slmost up to the snterior end of Lhe nasel cupe
sule,

Benind the nasal cepsule the mesethmold forms the lotersl and ventral
walle of the mewrccrsnium, {he ventral portion iz covered below by the
voners andk:mhind these latter by lhe basel bone, which stretches far rostrad
82 & nariow process between the posterior portions of the vomers, On aither
8ide, the lateral portivm of the mesethmold dwindles to two cartilsginous

barss a dorsel tsenia marginelis and & veatral trobecula, with a thick mem-
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brane between them, These $wo burs become ingorgerated in the busal bone
wvhich extends upwards laterally to furm the side walls of the nouroeranius,
In Fig, 4 the oacrtllagine.s trabsculs can be peen enclosed within the basal
bone,

The nesal espsule of 8ipbonops wnnulstus is very simllar to thut
of Dermophis, In both genera the nasal sccs are situated is & common c_pvity
surrounded by the nasopremaxillavies, vomers, madlle-palatinesz and mesothe
moid, wheress in Coecilia, the "Nebunnsse™ has itz omm cavity in the mwdllo-
palatine, In Coecilie, Biphonops and Dermephis gregorii the caudad direcbed
medio-dorsal process of the messthmoid pppears on the dorzal surface betecen
the josterior extentisas of the nasopr-mailiaries snd the frontais, In
Dermophis mexicanus, howevar, the mesotbmold does not wppear on ths dorssl
surfuce {cp, odte, po 801}, The deap groove in the ventral portion of the
maxillo-palatine of Siphonops, im which tne posterior porticas of the *Choe
sneaschleimbeutel® and main nasel sec zre situatsd; is sbsent in boih Dere
mophls snd Coecdlia, Tn a1l three gesncra the vomer reaches canudad as fay
as the chosna, and takes part in the formation of the medial wall of the

latter,

The temtacie is situnted immediuntely in front of and below the degoe-
anerate eye, which is visible tiurcugh the skin, The eye is surrounded by the
parequadrate which sxtends rostred bsyond it Inte the nasal region, The
two tentacle cansle open 1luto the tentacle groove atl their cistal ends, and
inte the postericr part of the “"Hoboonnse" at tnalf prozimal ends, The
large retractur muscle af the tentscle and the orbital gland, with 1ts nue

merous slveell surrounding the retractor musole, are situsted in the orbdit



Stellenbosch University https://scholar.sun.ac.za
124

behind the sye (Fig. .5) » Whence they extend beckwerd imte the Lemporal groove,
The retractor miscle Anserts on the ventrel trebecula, Ome large dudet,
Joading from the antorior end of the orbitel glend, cpens into the tentacle
sac. The tentacle itself does not wery in plructure from that of lehthy-
ophis and Dermephis as depcyribed by Zngelhmedt (1004) and the author, The
compressor mselis of the orbital glend appeers in section fer buck in the
temporal groovey i surrounds the posterior porilons »f the retractor muscle
and the orbival giend, The compressor suscle i close.y applied to the
ventral surface of the musculus adductor mondibulae externas asjor, and pose
tariorly 10 deindles o a smull muscle belly insopting oo the tendon of ths
m, edddctor muadibalae exteraus major, The comprossor muzels ie amaller than
that of Coecllia, in which 1t 1s particularly large,

According to Wiedersheim, Siphonoys possesses two smnll spsnings
in the reglon of the tentacle greove, instead of siz;glts ena as ieg the case
in Dermophls end Coscliia, He mcinteins that they sre mot the ogenings of
the tentacls cansls, bocause upon remowsl of the skim perforated by the tw o
openings, the tentacls .1 openings cud the tentucle pspilla could be secn,
Fledersheim therefore goncludes that the tentaele papilla cennot be freely
moved in and out of the tentacle groowe, as in other gunere (op, eit., p. 48),
In the specimen oxamined by me, howewer, the relstions of tentucle groove

aid teplacie papille are gulte similor to those of Dermophls and Coecilis,

Lhe 4 O, GOVE o

Teenpore! qraove

The Ssnieede Is & posterior continuetion of the orbit and is completely rocfed
over by the paragquadrate, except for the pogterier region where a smaell
#lit e present betwsen the parietnl zod the paraquedrate (Fige. 4 and 8),

The gkull is thersfore vory slightly zygokrotaphde , The processus ascenw

\
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dens poletoguasdretd lies below the porsguadinie, snd fovms e side wall of
the skull behind the latter; 14 doos nol reach the slide wall of the neurcw
crenjum, since & small cleft is presentl belween Lt aud the parietal (Figs,
4 and b,

In the antericr porticn of ths Lsaperal groove e reﬁ&ctor muscle
of the teatacls and the cribdiel glaad are situated iu & venbrel position,
a8 desoridbed above, lhe m, sdductor meadibuluc exteraus major arising ia
B crmis—-cau;!ul direetion from the pureguadralbey p. ascendsns palotoquadrati,
frontal and pardetal, fills almost the eative lemporel groove (Fig. 4).
It is therefure veary lorge and extends rustrad lalo Lhe nasal region dorsal
to Lhe nassl sace (Fige. « and 8}, Tue wescle passes through tae basitome
poral fenestra and Snverts on Lhe laner surlace of Lhe Lower juw, The &,
adductor mandlbulac extesraws mings is locubsd lalersl o the m, acouctor
wendibulae exteornus mejor da bhe pesierior part of e temporal groove (Fig,
4)s It 1o vary sweall and also Inseris on the dnner surisce of Loe louwaer
jaw, A& thdrd small muscle le preseat in the posterior perl ol ks Vemporal
groove, Inis la the m. levator yuadratd, which arises from the latersl wall
of ithe pourcevanium and insects on bhe Gursel swisce of tne p, plerygoidous
palatoquudratl where tue labtler foraws the guudratoe-basal articulatica
(Fig, 6}« The muscle ssparales tbe aaterior porticnc of the pphithalaio
end ma illo-mundibular gonglia of the trigeminal nerve (Fige 8), The m, ce-
phalowdorao-nosdllioris and the m, plecygoldeus are aleo present in the teme-
poral reglon, The former srises from Lhe ouler surflsace of ihe paraguedrate
and the p, ascendens palatoquadratd (iigs, 4 aad &), and tie letter from the
ventral surface of ths p, pterygoldeus palstoquadrati (Flg, 8), sad inserte
on the inner surface of Lhe lower jaw,

The three rami of the trigemlnal perve pass through oo temporal
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irouve, Ihe course of these rami will be described below, The skull iz very

broad in the temporal reglom, the paraquadrate and the p, ascondens poletoe
quadratd lying far out to the side so that ths temporal groove ic very wide

(Fig. 4).

The Jaw articulation lice far oul to Lhe side, The puloboguadrate
has threco processes: the p, plerygoldeus snd p, escendens which project ros-
trad beyond the bedy of the bone (Fig, 4), and the p, ccolumellaris whioch
which forme an erticulstion with the stojes (Fige 6)¢ Retswen Lhe snterior
end of the p. plerygoldeus peleto_quadrati snd the posterior end of the
maxillo-palatine a swull bone i incorted (Fig, 4)¢ Wisdersnels also descrie
bed thils amall bone in Biphonops ennulastus and Doecilis rostrata, and he cone
slders 1t to be homologous with the postpelatine deseribed by Perker for the

Urodela, Upom considering the position of the hone and compering the palatls

of Siphenops annulatus with that of cerlain Stegocephnlis; 1t wes notlced

In many Otegogephells the eclo-

plerygoid 4s sbsent, in others 1t iz well devsloped, und sgain in some it
s much reduced, The postpslatine of Siphonops ammalatus is cbvisusly vese
tigial, and is sbsent in all other (Qyuaophions iavestigated except in Cose
eilie roatrate, where 1t is also & wery small bone acoording to Vledursheim,
The pres:nice of a Uransversum in the Cymnophicns will be of Llmmense phyloe
gonetle importence, as a transversus ig¢ abaend In o1l medern ampbibla, bub
present in some Slegocophalis, es pein%eé vl above, The presonce of a transe
eraum in the Oymuophiona is dwportunt evidence for the stendpolnt of Harcus,

walntaing that the CQymnophiome are closely related to the Stegocephulias, in
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fact, thut they esm be consldered as living Stegocephulia, Imbryological
moterisl of Siphomcpe i3 an abselute nocessity in order to study the develop-
acnt of the bone, '

Tha p. pterygoldeus palatoquedrati forms a well develioped quuirato-
basal articulatden w .tk & broad veatro-lateral process of the busal bone
(Pig, 5), 48 desoribed sbove, the p, sscondens palstogquadrati is s boay
squans underlying the paragquadrate, It forms the side wall of the skull be-
bind the parsgusdrate and does not veach the psrietal, The p, sscendens wnd
the pe plerygoidsus palatoquadreti Jolo the body of the palatoquadrate at
bihe suspensorium, The paletoguedrate and 1ts two processes encloge a wlde
passuge sgainst the side wall of tue newrowranium, This iz Lhe craplo-iuse
drate padsage which le continued csudad to the anterior end of vhe otle cap-
sule, JThe pusssge Lo filled with gonglis of the trigeminal nerve gand se-
veral voins and arteries (Fig, 5), which »ill be described below,

In froot of the otic enpsuie, the palatogpadrate and its two processes
dwindle rapidly, and only & ssall process, bﬁa pe columellaris pelatoquo-
Grati, romuins, This latter lies far laterad (Flg, 8), snd forus & quadrato-
stapedinl srticulation with the distal cartilasginous end of the stepedisl
atylé (Pige 8)s The geniculste genglion, vens jugularis interna and the arte-
Pric sta, edialis 1lis between the qusdrato~stepedial articulation and the
slde wall of the neurceranium (Fig, 6). The stapedial style joins the ex-
treas sntorior end of bhe slapedial footplate, projecting rostrad bsyomd the
etic capsule, and attached to the lalersl wall of the usurccrunlum by meg_ns
of cartliege immediately vontrsl to the foramen for the facisl nerve root
(Fig, 7}« The ats, edial footplate fits into the fenestra ofvalis, and fills

it complevely. The stapes is not perforated by the a, stepsdiclis, which
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rotadns a position dorsal to tie ata,es (Flge 7).

The otic caysules are not independent structures, but are lncorporated
in tne besul bome, In tae o%le reglon the basal bone slgo expands on to the
roof of the gxull below the parietals, and in the ocelpital reglon 1t ie
the only bone presont, and there forms the two oceipital condyles,

In comparing the tomporsl smd suspensorisl regions af Siphonops with
those of Coeciliz and Deramophls, the following polats should be notlceds

{a) The m, psendovemporalis, present in Dermophiz mexicanus snd
covcllisa, 1s absent in Sipghonopd,

{b) The m, levaber quadrati is a comparatively large wmuscle ian Si-
phoneps and Dermophis, wé«rems it is ropresentod by & fuw muscle fibres only
‘40 Coscilia, The state of developuent of tals muucle obvicusly c.orresponds
to he sbtule of developmoent or degonerabtion of tae guadrato-basal articuls-
tion, as was pulutbed oul befores In Cosgilia bhe articuleilon hag almost
eatirely degunesaled aad a well doveloped &, levator guadratl would therefors
o @ug@rrluaﬁat Lhe musele boecefore ds disappesring ia Coscilia.

(¢} Dermophie and Siphonops botih shew allght avygokrot.phy, wheieas
Cevollla 1o definitely slagoirotsphiec,

(&, The yuesence of & Wasnsversum ia Silpghonops annulatug and Coecle
lis rostrata mey prove te bz of primes laportence, It iz ebeesmt in Dermophis
and Coevedlin ocimocephala (doseribed by the author),

(s) A8 regards the suapenscrium, Siphcnops and lermophle are very
slsiler, The quadrsto-bugal srticulation ls clearly defiasd in bothy but in
the former the quadratodstepedial artlculatiocn iz betier develuped than in
the latter, where the d@ioulatian ic degencreting, In Coecilia cchrocephala
both these articiletions have almost completoly disappeared as the result of

fusion, and the skpll is monimostylic, whoieas in Siphosops it Lls streplo=
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stylic, According to Fisdershedm, Siphonops sunulitus does not possces a
qusirato-gstapedisl articulation: "Diese zeribt mititelst eines siraffen, fi-
brocen Bandes mit des hintercon Umfwng des (Quudraternes in Centsct® (bpe cite,
Pe 17),

{£) The cranfo-quadrste pussage of Siphonops and Dermophis is wide
ani the skull is broad in this region. In Céseilin the possaze is salmost
entirely oblitersied and the gungile and bloodvessels bave ghifted into the
cranial cavity., The simll of Coeclila is thereforse much narrower in the
suspepsorial reglon than in Slpbonops and lersmophis,

The above seationed poipts indleoate that the cranisl anntom y of Hi-
phonops prasents on the whole & much wore primitive pleture than Coecilis,
Dermophls snd Siphonays are more directly c_omparables as regards mest of the

¢ anfal features, although Siphonops shows a few primitive features, absent in

Dermophds,

Tae rovbs of tas seventh esad eighth araninl nerves ere nog & plled
Vo call oUale tue swol of (e dablar perve enbars the snterier end oi the
doag scustlc gungilon, wotold 18 siteaved wilhdn he coranigil cavity and is
presssd closedy agedost tiue laner #all of e olic cepsule (dg. 7)e dhe
Lour branchcs ol L sofusbic nurve oulor e laiprinin cavity tarougn 8o
purats foramduss bie twe aalerior Wranches efliecting su entrance bhoough
foranine situated ventralily da feont of the foramon wnualyﬁpnﬂtlaum, and the
o posterdor onee blwough foreains sltusted venleslly in front of wus for-
saen for whe pordlyupasbic ducl,

The root of vhe feclel Gurve, s wentioned above, is cistinet frem
the root of the acustle nerve, bul It is closely applied o the veniral sure
face of the anterior elomgation of the acustic gunglion (F&g.'7). It leaves
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the cranial cavily through a ventrally situated foramen locs _ted immedisto-
1y below the anterlor end of Lhe otde cupsule and dorsal Yo the restrel end
of the stepedial akyks footplate, which latter is here connccted with the
vlntarul wall of the nenrocraniﬁu by means of cartilage (Fig, 7)., It then
enters the ssall gld@late gonglion situsted dorsal te the stupedial style,
The first branch of the faclal nerve to leave the gendeulste gangl ion, is
the ramus hyom-ndibuleris VII, which runs buckwurd agains_t the side of the
sMull, OShortly after leaving its ganglion, it gives off the small chorda
tympund, running laterad and forward, and entering & c_anal imn the lower

Jaw, It is continued rosirad in the lower jJaw dorsel to leckel's cartilage
for & considsrable distence before forming sn anastomosis with & amell branch
of the ramus mandibulsris V (Ve), 4 few ganglionie cells are present st the
point of wnastumosis, Hostrad of the mnastomosis, the chords tympsni divides
inte several reamulit twoe of bheee dinporvate the epithelium and & third the
muscles of the tongue, whereas two smwail remull, ovidently conbeining the
trigeminul fiores, ianervate the ventrel skin in the reglom of the mental
symphysis,

The muiﬁ trunk of the r, hyomsndibuloris VII runs csudad and divides
intc two bronches, one of which inmervates the m, cephulo-dorso-maxillaris,
while the terminaticn of Uhe sscond branch could mot b traced,

the geniculste gunglion extends rosirad inte the cranlo-guadrate
passage from dts posdtion on the mealsl slde of the quudrato-stapedial artie
culation(Fig,. 8)s It is uccmmyanléd by tﬁa a, stepedialis and the v jugu-
daris interna, In toe cranic-guadeste passage the geniculate ganglion en~
larges considerably, and the maxillo-mandibpler (Vbte) portion of the tri~
geminal nerve root enters this enlarged ganglion at the seme level at which

the r, palatinus VII emerges from the ganglion on the ventral side, The
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genfculate ganglion is thercofore continucus with the maxillo-mundibular
genglion, Ventral to the ganglicn for Vb+e the large ophthulmic (Va) gune
glion is situated (Fig, 6). Posteriorly the two trigeminal ganglia are close-
Xy epplied, with only & Lhin conncotive tissue weambrane sepsroting themy an~
teriorly they are sepurated by the m, levator quadratl, and are therefore
nowhere continmuous (Fig. 8). ;

The root of the trijeminil nerve divides into bwo purtions in the
eranial cavitys tue Vbte portion leaving the craniel cavity through a dor-
sally situated foramsn, and the Va portios leaving turough a wmere ventrally
situste. foramen, Ths Va purtion of the trigeminal nerve root vanters the
ganglion for Va which lies pressed against the latersl wall of the neurc-
cranjum immedicotely above the ventro-lateral procesg of the basal bon. form-
ing the Gusdratoe-busal articulation (Fig, 8).

Ve, Vb as well &5 seveoral independunt ramull of Vb leasve the Vb+e
gunglion, Veya sbrong ramus, leaves Lue gunglion on its luteral side, and
passes laterad through the temporal groove towards the lower jaw (Pig, b),
Its course lies lateral to the p, plerygoideus pulatoquadrati and the m, plery-
goldeus, and medisl to the &, adductor mandibulas extsrnus minor, Immedisto-
ly after leaving the gengliom, Vo gives off three ramuli: ome, given off on
the vontral slce of the walo trunk of Ve, innervates the m, plerygoldous,
and two others, given off on the madiu dorsal side of the meic trunk, ianner-
vate _t.he m, adductor mundibulase extornus major and Lhe m, adducbor mondibu-
lae externus minor respectively, The main trunk of Ve sntors the lower jaw
and divides iato taree brancheg, one of which leaves the lower jaw on its
lateral side %o lanervate tns.akin on the side of the head, The medisl
branch of the two remeicing ia the lower Jjaw, forms an anastomosis with the

ghorda tympani as described above, The remaining luterally situsted branch
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sands out a number of rasmull into the skin of the side of the head, and at
the mental symphysis it also gives off ssall branches innervating the skin
of the wventral side,

Three smull branchss of Vb leave tne guaglion of Vb+e vefore the maln
trunk of Vb, The most posteriocr of the threo ramuli, Vby, leaves the gun-
gliéa dorsally and plerces the paristulj it 1nnervapea tne skin on the dor-
pal side, 3lightly further caudud twoe édther ramulgzzzz ganglion, one on
slther slde of the first one, The more medially situated of the two resull,
Vbyy wlso plerces the ,urletal and lnoervetes bhe skin on the dorsel side,

The laterally situsted branch, Vbg, runs laterad for a considerable distance
iz the m, adducter mandibulae externus major against the under surfaece of
the ;. ascendens palatoyuadratd, In front of the latter, Vbg entors a canal
in tho parsquadrate, in which i4 runc buckwards for « short distence before
pepsing into the skin om the latersl side,

The madn trunk of Vb leaves the gengiion at its anterior ond, and runs
dowmwarde medial to the m, sdductor mandibulue externus major (Fig, 4). &
smull ramulus of Vb, . dven off after the nerve hss left the ganglion, runs
along with the main trunk of Uhe nerve and finally enters the zumall muscle
belly of tLhe compressor muscle of the crbitsl glandy 4t 48 the only motor
branch of Vb,

Two anastomoses are formed betwsea Vb and the r, palatinus VII, The 1
latter, after lieving ths gealculute gangli.m, runs formard igk position
laterc-ventral to the ganglion of Va (Fig. 5), It remaims dorsal to the
guadrato-basal srideulation, and in front of the latter it assumes & situstion
in the meddo-palatine fenestra (Fig. 4). A branch of the r, polatinus VII now
runs latepsd and fuses with the madn trunk of Vb, At tae polht of anas-
tomosis genglionic cells appear, and a small branch piercing the mexilloe
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palatine and imnervaling the buccal epliheliua, 1s glven off,ly the main
trunk of Vb where the anastomosis tukes place, Caudad to the snastomosis

of the v, palotinus VII with Vb described above, the latter glves off &
smell branch, running rostrad for a short distance, passing through the come
pressor muscle of the orbital gland and forming an anastomosis with the

v, palatdnus VII,

Before untering o cenal in the maxillo-pulutine, Vb glves off four
small brancheai three of these perforate the maxillo-paliatine snd innervate
the teeth, while the fourth rans 1aﬁarad and upward, plerces the paraquuadrate,
and innorvates the skin on the lateral side. From the canal in the maxille-
palatine, Vo sends éut several branches: one into the buccsl roof and seve-
rel into Lhe skin on ths lateral side of the head, Vb lesves the maxillio-
palatines nesr the anterior end of the bone, und enters @ canal in the ventral
portion of the nasopremsxilliary, The merve then passes from & lateral to
a modlal position in the premsxillary, It forms ap sanastomosis with Va
anc¢ thon breaks uy dnto sasll brancheg innsrvating the skin on the lateral
slde, hut#h& nerve doss not exvend to the anterior ema of the smout, Va
alone is responsible fur the innervation of the skin of the extreme anterior
portion of tp; snout,

The r, palatinus VII, after forming the double snastomosis with Vb,
vans forwards om the floor of the orbit, Ian the posterior part of the nasal
regicn it runs batween the megothmold end the muxillo-pnlatine (Fig., i),and
divijea‘inte four branches, Uns of these perforates the m:xdllo-palutine,
and danervates the buccal epithelium in the regiom of the chouns, Two of
the remaining pass thvough the vomer into the buccal roef, and the fourth
dividcs into two branches runuing forwards inm a deep groove on the dorsal

surface of the vemer, The groove 1s roofed over by a capelike process of
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the mesethmold; rostrad it deepens, wsnd the tws branches pass through the
vomer and mppear on bhe ventral surface, One procecds mediad, the othoer
laterad in the buceal roof, of which they innervate the anterioer pertion,

Va, after leuving its vonirally situsted ganglion, runs wpwards
against the lutsral wall of the acurocranium and then ocouples & more dersal
position, In the orbital reglon 1t lies prossed sguinst the scabranous lo-
torsl wall of the neurocranium, bestween the taenle marginalis end the trebe-
cula, It remains an unbranched pmorve until,it resches the posterior part
of ihe nazal region, whore it lied sbove the certileglnous mesethmold pro-
cess (Figs &)s Here Va glves off & small ramulus plercing the frontal and
supplying Lhe skin on the dorgal side of the head, Va then passcs into the
nesal cavity whore it is situsted ink medial position, dorsal to the main
nasal sac (Figs. 1 snd &), Anocther small brunch is given off pessing laterad
over the nassl gland (Flgs, 1 end 2), and running rostrad before plercing
the naaaﬁremuxillury to supply the skin of the sides of the head,

ine dorsal elfectory nerve (Id), upon leaving 1t cansl in the dore
#sal portion of the wesethmold, llog presscd againat the muin trunk of Ve,
The Tlbres of ths two sdjacent nerves ars histologileslily cospietely differeat,
A small remulus of Va separstes off fros the main trunk and fuszes with Id;
this 1s, bowever, & teuporary ancstomosis,, Lecsuse the Va ramuluz soon Se-
perates from Id, runs dosawsrds agsinst the internssel septum, which latter
is formed here by the ossified musethmold, and forms s temporary anastomosis
sith bhe voniral olfzctory nwrve”(lv). iv is sccompunied for & short dis-
tance by the Va ramulus, which then separstes off and snters s cansl in the
ventral portion of Lie nssopremsxillaery, where it forms an wnestomosis with
the antarior portion of Vi, and fnnervoted the ekin of the ventral sids,

The main trunk of Va, after glving off the rasulus forming the anuns-
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tomosis with Id, Iv and Vb, caters a canal in the dorsal portion of the mese
nagopremsxillury, from whore 1t sends several b:isnches to tﬂé chin on the
dorsal side, Near the anterior snd of the sacut, Va runs dowawards in a
long cansl in the medisl pertiom of the musopremsxilisry; a strong branch
runs backwsrds in the veatral pertion of the nesopremexillary und supplies
the ventral sidn of the sacut anterioer to the final tersinations of Vb, The
remadning fibres of Va procesd rostrud snd seversl rawuli plerce the nusce
premaxiliary and fanervete the shin of the tip of the smout, Va is thure-
fore & purely sensory acrve fouerveting the skin on the dorssl side of the
Bend, and especially the skin of the saouly Vb supplies the skin on the
lsteral sides of the hend und a portion of the ventral skin of the snouty
Ve supplies the skin of the lower jaw,

Two palrs of offectory nerves sre present ae in sll Gysnophionas
the dorsal one innervoting the dorsal and medial walls of the muin nasal
Bac, and the vemlral nerve lnnervating the "lNebenpase™ snd & small portion
of the veplrel wall of the mudn aunsal sae,

In the above dascriptios the following points should be noteds

{2} The two ganglic of the trigeminal nerve sre in no way connscted
even as in Dermophis and Coeollis, but the»g&niculuta genglion and the guane
gldon of Vb+o are contlaucus, In Dermophls these two gunglis =re mot conti-
Buous, buv they ere cumnagted by nesne of a Lhin strand of counective tissue;
in Coeeilis & separste gauglion for the facial nerve is sbsent, ss was dow
soribed in detell dn & previous peper, The conditlon dn Coeellis was intere
preted &8 indicative of specialisation,

{b) 1Ihe roots of the moustic, fucial and¢ trigemlnsl nerves are
net connected, The root of the fucial nerve is merely apyliod o the nouse—

tle ganglion, tids being the only comnection betwesn the faclal and aguse



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

&4,
 tic merves,

{e} 'X‘hea‘. roots of Va, Vbte und the fuclal maive have sepsrate Lo
ramine, as in Dormophis, In Coecilin, however, thesc Lhree nerve roo¥ pass
Shrough ons large prootic furamen, ,

(d) The following anostomoses sre jprasents (1) un ansstomosis be-

' ﬁew Ve snd the chords tympani (also described for Dermeophie and Cocedlia))
(11) two anustomoses belween Vb and the r. pulatious VII. (Is Coscilia the
sane condition th.am, but in Lermoyhis only ocae is ;;rasant),' (Lid) &
temporary anastomosis between & bLranch of Vo and Id ané Iv, and & persaneat
anastomosls between the same branch of Vu and Vb, In both (vecilia &nd Dere
sophis Mo}::fe-m@u aré sbsent, slthough in the latter, Va possesses a
braoch which runs down the internasal septum sud forms an spestomosie with
Vb without forming memcau‘ with the two olfactory nsives,

(2} Va, s in Dermophis und Coselila, is & purely scnsory nerve,

Vb oontuins only ono swall motor branch innervuting the compressor muscle of
the orbitul gland, whereas Ve hue §:sveral moto¥ branches as well as a large
nunber of cutaneous branches,

Un the whole the cranial gerves of Dermophis anc Sighonops are very
ihilnr. The nerves of both these genera prescat a much more primitive plo-
fure than thoss of Cuccilia,

As mentioned bufore, Wisdershelm gave a very dncoapliete des ription
of the eranial merves of Sipbonops, and Lhe only other descripgtion of 1.
brain and merves was dome by Woldschmidt (1886), Apart fiom failing te de-
scribe several branches of the ¢runizl nerves, he describes several other
features which gould not be duéutrnted in the sjecizen studied by me, 4is
instances may bo eited the presence of an optie snd oculomotor nerve, with
an anastomosis between ttm datter and Vb) an anzstomosis betwesm Va und the
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gonglion Gusseri (gunglicam of Vbée) snd an enastomosis belween the gonglion
of Vbto and the genloulote gunmglion, Features which he falled to notlce are
two sepurote janglia of the trigeminsl nerve, asnd the various branches of the
faeial nerve, Of the latter, he described one branch runaning forwardsp
this 4s ovideatly the chords tympani, iHs missed ithe v, hyomandibulerls VII
and although he notlced o smell nerve pressed sguinst the {loor of the skull,
deseribed as a palutine nerve, he could not trace its origin»or its finzl tere

minations., He could not demonatrate an scustic nexrve,

Owing to the size of the blood corpuscles and the thick walls of the
vessele 4t was somparatively essy to trace thwe arterics 1o the head, The an-
terior branches of the internal carotld artery, however, couls not be traced,
a8 bhese sre lest among the larye number of small v ins in the snoub reglom,
The veldns are extensively branched to form lurge networke, It wsus extremely
difficult to trace the veine, ws their walls were {roguently brocen und the

vesgels had collapgsed in many parts,

ihe a stapedialis, a branch of the u, carotis interna, runs rosirad
lateral to the posterior part of the skull eccompsnied by the r, hyomandi-
bulerdis VII, The artery gives off twso branches §o the ctic reglon: one ace
companying the branch of the r, hyomindibularie innervating the m, cephalow
dorsco-maxillardse, and Lhe othsr accompanying ihe chords tympsail into the lower
Jaw, The s, sbapedialis doos not plorce the gtupes, but releins w position
dorsal to the stepedial sbyie (Fig. 7). In the quadrato-cranisl paddege, where
it runs leteral to the trigeminal ganglie (Fig, 5), toe a, stapedialis die
vides into twe branches, one accompenylng Ve and dividing into as uaay-
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branches as there are rasull of the nmervejy these swmell branches of the are
tery accompany the nerve remuli to their final teraminations, 7The other
branch remsins close to tho gunglion of Vbee, snd sends small branchlets

%o the Shree ramuli of Vb leaving the gunglion of Vbeo befors Vixdsesy tho
main trunk of Vb does, The main stem of the srtery rune sleng with Vb, and
at the anterior end of the m, levator guadratd 1t gives off a brench running
medisd then rostrad with Va, The branch ruaning rostrad with Vb divides inte
numerous branchlets accompanying the rasuli of Vb te the roof of the buccal
cavity and te the ekin oo the dorsal and lateral sides of the head (Figsz and
£)e The branch of the artery eccompanying Ve also gives off branc_bhlets
which sccompany the ramuli of the nerve to the dorsal, lateral and veantral
skin of the hesd and sncut region (Fig, 2).

In Siphonoeps therefore, more o than in Coecilia, it becomes ¢_Jlear
that the a; stapedialis is an artery supplying the ramuli of the fifth and
seventh cranial nervesg and the various structures innervated by Lhese nerve
ramuli,

The g, garotds dnterna, as in other Gymnophlona, is an uabranched
artery, IV runs rostrad ventral to the neurocranium, and at the snterior
end of the otdc eapsule it enters the cranlel g pvity through & foramen
situated fmmediately below the stapedisl footplate where the latter is attach~
ed Lo the neurccranius by mesns of cartiluge (Fig./7). The foramen for the
fagial nerve root is situated at the same level dorsal t¢ the stapes, In
the cranisl wavity the artery gives off a larye branch supplylng the brain,
The mein stem of the artery ruas rostrsd in the erenizl eavity and leuves
it again through a foramon situsated in the lateral wall of the neurccraniua
immedintely belew the foramen for the ophthalmic roct of the trigeminsl

‘aurv'. It runs forwards with the r, palatinus VII end the v, jugularis in~
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terna (Pigs. 9, 4 and b), and gives off brenches which accompany the ramull
of the r, pelutdnus VII into the n:::::i cavity, Boyond ihe tersdnation of
the r.p.latious VII the course of the artery could not be traced, The cra-
aisl veins, es montioned above , aure much branched and were difficult to trace,

In the snout region a large numbeyr of

small brenchletls, coming from the skin on the dorsul and venlraul sides,

are presont, They join to form the v, Jqularia interne running caudad in

a ventrul poeltdon, It is Jjolned by branches from the buccsl c_avity, and
in the orbit it is accompunied by the r, pulatinus VII and the e, c_arotis
faterne (Fig. %)e In the postorior pert of the temporal groove it 1s & large
network, and 14&&a guadrato-cranisl passage it forms with the v, capitis
lateralis a network around the gunglia of the trigeminul nerve (Filg, &),

In the temporal groove the m, lévator quadratd separates the v, Jugularis
interns from the v, cupities lateralis (Fig. 8),.

The yens capitis lateralis i1s formed by the Junction of & large
number of small,veins sarising in the nusal sac, The vein rung caudad, and
is joined by soversl velns emorging from the m, adductor masndibuloe exteraus
major (Fig. 4)., In the gusdrato-crenial passage IV forms & large network
with the v, Juguleris interna, From this netwobk one large venous ¢_hannel
runs caudad (Figs, 6 and 7), and is jJoined by two cepbulic velns leaving
the cranial cavity, Ths ventral cephalic vedn passes through a short g abal
in the lateral wall of the meurcersniua immcdlately above the stepedial
footplate, at the level of the entrance of the a, carctis interna into the
eranial cavity, The dorsal cephalic veln leaves the craniel cavity sbove
the posterior ead of the ganglion of Vbite, From hers one vnssei alone is
contibued caudad lateral to the otdc cspsulej it sccompanies the r, hyomne-

bularis VII and the &, stapedialis, The nusber of cephelie vainﬁ &é well
8 thoeler mesns of exit fres the eraniecl ecvits wveriss 4n the diffavent sanfice
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ray. In Dermophis gregoril two and in Dérmophie mexicapus Shrec cephalic

vessels were described by the suthor, In Coeellis only one is preseant,

The varicus podnts of ilmportance have already been discussed in de-
tell above, and a brief sumsary willl therefore suffice, The investiygeciion
on Siphonops was undertaxen with ﬁhs view of obteining comparative data,
especially as the classification of the Gysuophiona is by no means settled
as yet, Morphologlcal data will therefore be of groeat valus o the syste-
matist,

In comparison with a highly speciulised genus like Coecilia, S5i-
p%onOpn is a primitive form, IV doss not differ much from Cermophis, bub it
possasses several primitive festures which are im the process of degenseration
ia Dermophis, The nasa’ sscs are very similar to those of lDermophdss the
madn nasal suc is divided into a latersl res, irstory and & medisl olfac =
tory portion, as in Dermophis, and the openiang of the “"Hebeunase" into the
main nasal sac is similerly situated in the two geners, In both the olfuce
tory portion of the main nasal sac becomes com lately separated off from
the respiratory portion in fromt of the chosna, s¢ that the "Chosnenschleime
boutel® communicates wiih the resplratory portica only., In Coecilia the
mafin nesal sao remeins wadivided, and the oyﬁﬁing of the “"Hebennuse® iato
the main nusel sac is situsted medially anullatarally as in Dermophis and
S8iphonops, Ancthor important slsilarity betwecn Dermophis snd Siphonops
4 the relation of the "Nebemnase® gland tolthe "Chosnenschleimbeutel",

In both the glend opsns Intv the “Ch@annnmehle&nheutvl”, snc net inte the
"Nebennuse" as in Coecilia,

There is one importent difference in the structure of the nasal cap-
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sules of Dermuphis and Siphopopst the postorior portions of the asdn nassl
sac and the "Choanenschleimbeutel" of Siphosops are situated in & deep
groove in the ventral portlon of the mexillowpslotine, The internsl neres
are Lherefore roofed over by bone, Th;u conditicon dows not obtuin in elither
Dormophis or Cosoilis, In Coueills the "Nebonnsse® is situsnted in a separste
cuvity in the mexillo-palatine, and not in the msin nasal c_a_vity together
with the mzin nasel sae, Ib both Dermophis and Siphoneps the "Hebengase®
and¢ the main nosal ssc sharve the same cavity,

The structure of the lentaecie and Lhe position of the tentecle groove
are similar in Sermophis and Siphono,s, The eye, in both these gencia, is
vieible through the skin and is surrounded by the peraquadrate, The inner-
vation of the retractor muscle could not be demonstrated im cliber of these
two, The sbaseuce of the nerve 1s probably a sign of degemeration of the
tentacular apparatus, In Coeclids, however, the abducent nerve imnervating
ths retractor wuscle of the Lentucle, is present,

ihe sbsences of lhe m, pesudotemporaiis in Siphonups cannot be regord-
ed as of great importance, The view wae muintained in a previcus paper
that thiz muscls is « au#clw belly of the m, adductor Ean&ibuiu@ externus
major, sopsrated off from the iatier by Vb, Its laportance is therafors
negligivle, The inservation of the m, levalor quadrati could not be traced
4n Siphonops and this alsc polats to degeneration,

A8 vegards Vne cranisl kinesls, Siphonoeps retaius & wore prisitive
condition tham either Dermophis or Coeciliam, The quadrato-besal articulaiion
Bhows no signs of degencratiop, and the quadrato-st.pedial articuiation ia
well developed, In Dermophis the former articulation is welil developed,
but the latter is degenerasting, whereas in Coecllia, bbth articulations

show an advenced slage of deguneratdom, dovemend betwoon the p, ascendens
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paletogquadrati and the parsquadrate sesme to be impossible in sll three
geaeva, The skull of Siphonops is elightly sygokrotuphie, & specizliced
e_ondition, and the p. ascendens palatoquadrstl doge not resch the lateral
wall of the newrseranius,

In the pulate of Siphonoys, twe large fumestrse, the medic-palutine
and the basitemporal, are present, The vmz-::sliut}.qs wuy caudad of the
chosns, &s 4n Darﬁaﬁhis aud Coeeilia, An importent foeature of Jiphonops
is the presence of a small bone beiweun the p, plerygoldeus palatoquadrati
and the moxillio-pelstine, The bone, as pointed out shove, correepond @
1§ position to the trensversum of seme Siegocephelia, and its presence is
therefore of great phyléganmtic significungs,

The cranial nerves of Siphonops differ slightly frow those of Dere
mophis, The gunglionic mssges of the fuelal nerve and the mexillic-mandibue—
lar pobticn of the trijeminel norve we contisusus in Siphosops, whereas on_ly
& thin commissure is present between the goniculste gumglion and the snglion
of Vb+c in Dermophis, OSlphonops possesses two ansstomoses betwsen Vb and
the re palotinus VII, wheress in Dermophis only ome 48 present betwcen ihese
two norves, 4 branch of Va forms «n anastomoels with Id, Iv and Vb, as de-
soeribed above, In Dermophis ﬁueh.& branch of Ve is also present, but it
forms an anzstomosis with Vb only, In Coseillia these anssiomogss are come

p letely sbsent, Vb in Siphonope contalnz only one smell wmotor branch in

wmparison Lo several in Dermophls, The crenial nerves and ganglis differ
dely from those of Coecilis, and the sigoificsuce of these differsaces

are dispussed in delsil in & previous papsr, Dermophis and Siphonops, on

he other kzbdy hand, show greabt simllarity as regurds cranisl nerves and also

B regards tie general cranlael morphelogy.
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shabe st brevistions show the number of the ure

mbere they were first intreduced,

astp 13 bas 23 bc 63 bep 53 br 23 carin 13 chg 33 csb 23 dp 23
fr 13 gzggen 63 gVa 53 gVbte 53 gVIII 73 mamj 23 s=mn 43 mblj 53
medm 43 mg 13 mlg 45 mns 13 mpig 53 msth 13 mxpl 13 nbg 1;

nbn 13 nsg 13 nspm 1; obg 23 olp 13 ote 73 par 53 pasd 43 pbp

83 pl 53 pmsth 23 pptg 43 prq 23 qua 6; ret 3; rp l; rpl VII 13
rtm 23 rVII 73 sfp 73 8st 63 sync 653 tnec 13 tr 43 tvs 43 wepl 43
viug 33 voly wvp &3 wpl b3 Idly; Ivly Val; Vb1ly; Vby 63 Vb 5;

Vb3 53 Ve b
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Transverse section through the nasal region immediately

the chosna, bas os basale; br brain; csbh "Choanenschleim-

dorsal process of the mesethmoldj

juctor
mandibulae externus majory obg orbital glandy pastn cartilaginous

process of the mesev thmoid;
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uadratey rim retractor muscle
of the tentacle; vp ventral process ol ta

sethmoid, Jther abbre-

viations as for Figure 1.
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Flgure 4, Transverse section through the temporal region, showing the

muscles in the temporasl groove, mamn m, adductor mandibulae exiternus

minor; medm m, cephalo~derso-maxillaris; mlg m, lev
pasd processus ascendens palstoquadrati; pptg p. ptery

quadratiy tr trabecula; tvs transversum; wvecpl vena

Other abbreviations as for previous figures,

capitis lateralis,
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‘tdon of the palatoquadrate forming the ationy sst

yedial style, Obther abbreviations as for previous figures,
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CONTRIBUTIONS TO THE CRANIAL ANATOMY OF THL GYMNOPHIONA,
THE NASAL REGION AND TENTACLE OF BOULENGIRULA BOULENGERI AND
SCOLECOMORPHUS ULUGURENSIS,
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Jome crasisl Jeatures of tas two Zaet ifvican guserd, Bouleme
girale and Seclecomc:pbus were deseribed by de Viliiers (1804), Letalls
of the nmcal orgsn and cupsule were mob glven, and thdse structures
a8 =cll a3 the tentecle and 188 assccinted structures wilil be described
ia this puper, A8 ragerds the sasicasorisl regivn, Douiengeruls compar-
ed woll with geners auéh a8 Degmophis, Iehihyosbis and 8ipbono;8, whersee
a8 Spclecomurpimes differed profoumdly from all the abovae mepilloned
geaera., The sbsesecs of the Quadrato-stepedizl articulatdos, the stapes
and tie musculus lovator quadratd, as well a5 the positiva of le GUa-
drato=-baeal articulstion { much more dorsal snd usearer tas mﬂ;ﬂm—
niua) were some of the otrikiag features iz tLie Scolscumsrphus skall,
Tagsse fautares, coupied with the psrasistencs of separa o RSBy OBt pre-
msxillaries, indicats o mectenie condition in Scolscomurpius, &8 wes
pointed out by de Villlers ( ope cite, e Ud),

In Coccilia, Dermo,2is enc Siyhon ps ( Ghe suthor), S&. ansBoe
ay of the masel ergon and ¥ its asecciated struetures sere aaa-ldcnd.
&8 indicative of the degree of s eclalization allsined by the eniosls,
Tue masal orgen of & jresusudly nectenic gemus like Jeoliscumurphus,
and Shut of Boslengeruls, which conforms to the genersl ;bméyhim
plsn, ehould therefore be of gonsidorable imtersst. Comeiderisg the
widely different surpenszordel regioce of the two gencrs, it was mot
sarpriesfog to find that toeldr nasal structures show lardly say simllarie
tiss, That the nesal vegen of Boulvngerulsa and the wery s, eclilised
Heotrepleal genus Coscilia would show any simdlurities wes npesjpocted, s
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Cosellin is vaay yocialised a8 fur o5 e suspcnsorial regiom and She
e:mhlmurccw. Bouleagerula, on the other bund, shoss
no waried g ecinlisation of these structures,

ipart fr w the mossl orgsm sad the mcsal cagsele, the tentacle
sad 1ts associated structures will also e deseribed ja Wis pejper,
fhe structure of fhs teatacle i alsest ldecotiesl in e @im genurs
stucied Wy the subhur, Jhe only jcints of varlatieon wore ususlily o
be found Ja the positicn of the temtacle and the relative size of its
sssociated structures, shich lutter varistioms could ususliy be correls-
ted with bhe degree of degemcrebion of thw aye and the relitive impore
tagee of the tentucle aud ths “Helennase™ ws (0o chlef scnse orgens.

( See hore the discussion uwader Cosellia),

The asterial consisted of tso specimens cuch of Lold Bowienge~
rala boulemgeri and Jcolseomorpbus uluguroosis, wee specissas of each
sas bulkstalned iu hecsslium and c-mmaw 20 slides with van Gie
sua's solutiun, The other tso woere double steined fa hocasium und Bis~
mork Srown, asd coubterstalned om cildes «iill scasdimpsslasgsiabieug
Shaxalspsbanasex fuchoine, Io cme s, ecimen of each s ecies, ths sue
cous membrane of e nasal sacs wus compictoly msecersted; fortun:lely
in the remsiniag Vwoe Sic swebrones s«re well lixed., ior a study of the
sags. capsules amd the tentemle; ali four speciscans sere uhirr.bl:
suitable,

Is Boulengerula boul:-ngerl the masul reglen is brosd s very
low, with Lhe result that Ghe nasel secs are cbleng in shaps, The asis
nasal sac can be ewnsidered as consisting of tweo portious.. Thore ds
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a short saterior portica, ovel shiped, with a sssll dorso-lateral in-
dentation, formed by the tissue surrcunding the external maricl apsriurs.
ibe dursowisteral indentatioa wes found o be prosemt in every gouas
studied by the suthor, The smbterior portion of the suin nasal sac is
followed by the medion portion, which coastilutes the grestest pars of
the muin nugal sse. In Dermocylids wud Siphonops (the cuthor 1920 ssd
196y and in Iehibyophis (Medersheis, lo7v), the mecion portion hes &
deop veamtral indentation 4o its ficor, The indentabion is furmed crae
plo-gauded by o ridge ca tho veatral portica of the sesopremcxzillary,
the lotersl edge of the vomer ob & wocess of it and o vealral, winglike
procsas ui' the mosethmold, Thege rocessess divide ths mein nssal sap
fnto & medial alfa:ew,’ portion and s ladoaral respirailery povéion lui-
ing the uifuclory epithelium, Coecilia (b suthor snc dledersheim)
43 tbe only genus sofer descrived, in which Lhe suin ansal sae remaias
an undivided sec. In Boulemgoruls ithere is Just the slighest trece of
such su ledentation, but o spesk of & division iato medial and latersl
porticas &s out of the yaestion (¥ig. 1). Boulvagerwls sad Coseilia
t& rofore agree as fer .u the usdivided condition of the acin nasal sae
is comcerzed, but the olfactory epltusliue in Lhe seic mssel m;e of tbe
former is very well developed, excert in toe shord uzma wall shoye
it is sbsemt, In thoe latier, bosever, e olfsctory epitbelium is pours
iy developed, and the main Basal sso resusably performe & respirstory
function culy (see Fig, 4 of the Cosellia paper), The third or pestericr
portics of the sals nosal ssc of Baulengeruls L/:un or loss eireular
. tube, anﬂ'iaimwh serrowsr than the sediea purtics, In Dsracphbis the
peaterior portian of the asic pusal sac divides inle Uso porticuns, ome

of which comsunicates with ths "Chvsncnschlelmbiuiel®, and the other
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(bhe olfoctory yortion) ends blindly (op. eite, p- 200)e In Siphonops
i4:ivides into thpse portioss, two of which end bilsdly, end the Wird
(the respirstery porticn), comsunicates wilh the "Choanemschleiubeutel®
and opoms isto Whe buccsl cavity. 1o Bowlomgeruls, as im Cocellis, She
posterior partdon of the mais pasel ssc coes ot divide inbo sujarate
portions s dsscribed above, bat dwindies to & smell cireular tubs
which oyens into Ghe buccal eavily togather witi tie "Chosnenschleim~
boutel”, Tae sasal glind consisiing oi & fclrly large sumber of alves-
i1, cccapies & pesitica un e lutorel Lalf of the roof of bie nasal
sus (Fig, %). adveosll are present Urocughout e sesal cevily mith the
oaco; bhon o1 the edlrens sulerier porbisa, sad Choy gan sspurslely
iste mmmm..uaethmmﬂmuum
apberior partd of (b sais pusal ssg a8 In Cosecllis snu Sipicaups buing
abetiite |

The walls of the "lebonause®, as 1o ali geacrs described,
cuasiat of very thick olfactury epitielium, anc the “Hebenmose" lics
is the ssse cuvily as the meis nessl sac, I1te sslesicr gortion iz obe
ivag ia shape and 1t lies ventrsl to tie main messl sae, being slucet
us wlde a8 the latter (Fige 1)s The wedlal belf of the mein sasul sec
i3 sepereted from the ecaterior porticn of ke "Scbennesa™ by & laterel-
iy projecting process of the sesetimcic (Fige 1), Tids mesollmcic jro-
cess corresysads Lo the ventral wiaglike precess fursiog the venlral
isdentation im Jiphooops and Dervmcybis, bat it L5 very such sualler
amd lucks ibe dursaily projeciing portica fowwd is the latisr gounirse
dSear 1ts posterivr ead, the “"lsbenncse” 13 reduced %o & ssall circalar
tube lylng medisliy sgeinst ths floor of e msin nasal s se, It thenm
opens intc the posterior porties of the mais nasal sac, =ad the comuge
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slcatiag opealng is situated veatrally in the medisl msll of the latter
(R 2). ‘Seadiite S Shrnily viher gints Thseetbol, Sn htoh S pums
minication 1s similarly situsted (Sse Fig. 5 in the Coscilis paper).
In geners such as Dermohpis, Siphomops aud lehthyophis shers the desp
ventral indeatation is preseat, the comuuanicstion botwecn the "lebope
nese” snd the main nassl sec liss latersl to the veniral indentation,
1.0, the "Hebemasse® comsunicstes with too lateral respiratory portdon
of muhmtluo. Ia both Coeecllia end Suuleageruls the veatral
indentation 15 absent, end the "Hebeansse® opens into the medial wall of
the mein nssal ssc, This similarity in the position of the comsunicating
opeaing is probably due to the sbscuce of the processes forming the vene
tral indemtation.

ihe two tentaclie cumals perforate the mazilloe-pelatine laterale
iygand Jodn Just before cpeming ints Lho anterior purticn of the “Hee
beansge® (Fige lje The alvesli of the "Scbennuse® glond sre concentrate-
ed msinly on She lateral side of Lie "Ncbounase®, bul @ few are aiso
present on its meddsl side, Tuese alveoli all open isto the Chosmen~
gcheimbeutel, which apyears in secticn issedistely behind the lateral
yortion of the "Neobennuse®, cccupying the same positicn as the latter
in relotion to the muin mesal sae (Fig. ¢}, 7The *"Chcsoenschlsimbeutel®
opens into the posterior porticn of the main desal sac, end e o
sucs hove o comson cpendag inlo ke buccal cavity, 4n epitholilisl £ old
dndiceting the boundary between She usin mssal sse and tus "Chosneme
schiclmbsutel” 1o present, and is obvicusly bomologous with ome of the
"laghi-lten® doscribed bty Laubsemm for Hypogec, bls asac by toe autbor fur
lermoptis aad Coscilie,
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ihe bones fursing the aasel cuyeule are f{used to & consicersble
extent, so thal there are no sepadale avsals , presazillsries, suxilie-
risg or palatines, bub just twe large bones, the nasopremcxillsry snd
the muxiliowpalatine, as 1s also the cuse 1o geners such es Dermopnds,
Siphonops and Coseilia, The masoyresmexillery surrcunds the aaberior
ovsl portics of the msin nusal sec compiclely, exgept in the region of
the exterual nariel aperture, IThe saberior portiom of the iatsrnasal
soplum is formed by lbe modisd porticas of the nasopremaxilisries with
ths esrtileginous sesebimolid beiwses thea, The sesetimeid alone foras
the greater part of the ianternsssl seplum, and is ossificd except for
its saort sabterior portisn lybag bvelween the masopreasziliaries, The
vomers, occupying o medlal position oo the ficor of Lho aasal cupsule
(Fige 1), axtend very for rostrad, their snterior porticns being covere
od ventrally by the nesepremexilisries, Tbe maxillo-palstine occupy-
ing a laterel position, extends rostred as far as the asterior liaid
of the "Hebsmmase®, and ot about this level it takes The place of the
peagoprenaxillery on the lateral half of the fioor and at the gide of
the vasal capsule (Fige 1l)e 1ts latural portiva ha aere perforated by
the tao tentaclic cauels oa thedr say o the "debonnzsoY, The voasr BoOw
replaces the ‘rennhin.; portion of the nasopremaxilliery oa the floor of
the nasal cepsule, The fromtel satending rostrad below tie dorssl por-
sioan of the nesopremaziliery, & pcars ou the dorsal surfsce at the lewvel
aftmanteriwrwdoftm‘H@bema”m&fom%mfoftmw |
cagsule (Fige, i and %), The mesetbuold foraing the isternasal septum
is a parrow perpendiculer lomiozs belwoea the sabericr portions of the

nagpal cavities., AL the lovel of the anberior end of the “Sebomncse”
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wmmwammmrmmpm.
In the brosd dersel portion, which agpecrs oo the dorsal surface between
the tso froatels (Flg, 1), the tse dorsal olfsctory awrves lic Ia &
muwl.nﬁhthhrgcmwwumdm:epmww
tral olfactary gerves are situsted in tuwo scporate sansls (Pige 1)e On
eithor side of the pedlestal of the septum s marrow lsterally projecling
M.umumummwrumatmmmmmm
“jebonnase®, is jresent (Fig. 1).

The modn mascl sec sad the "Nebeanase® ure situuted in ihe same
oumudwtomdwﬁummumdam. thernnhluviv
extonds rostrad between the posterior parts of the two nassl cavetdes
(m.z),wmm&m»weaﬂm-umaamw
cular cevities, The vomer alzo becomes reduced $o & DaYrow grocess
lying veatral to the mesebimoid (Fig. 2)e AL the level of Lhe chosan
tho passl cuvity is reduced still further by the walarged cranisl ce-’
vity, sad only & Barrow cavity remaiss in which the posterior porticas
of the masal sacs are situated, The choame is bound laterally by the
nxl.llo—-;ulx:.tlm snd medially by the womer.

Iwmrmmwmmemﬂtwamacﬂ
digtence only (Fige 8). The sssllloepalitine, on oo ouiur bhondy eXe
mmmwmwmmmrmmmmmmmuulm
forming ths ficor of the meurocranius (Fig. 3). The mexiliowpalstine,
thorefore, £ rms a cempiete flcor for ths saburior part of toe orbit,
It does not resein such & brocd Loae for eny cossidorsbis distauce,
but narrows frou its medisl side, thus allowing e medlo-paistine fencstra

betscea the bose of e acurccrendum and tho maxilio=pulutine, The
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wedio=, slatine fonestes i:, however, v ry mech asrroser than in 21 ho-
nops sad Dermopiis. In the labler teo the muxillo-palcotine alse forme
e firm paifie bolind tho chosma for a ehort way, lIn Boulengorula the
atterior portion of the busitemporal fenestra si -lso much marrower
then io the ciher gemsra Bontioned above, The sexilic-pulotins cads
cundad imwedistely in front of s cuadrato-bussl arilculiction, The
poraguadrate alse extends latc the negel reglionj IV resches rostrad
a9 far as the posterlor eand of e "Yeboonase, where it occcupies & late-
rel pogition, Together with the maxillo-polatine 40 bere forss & cae
asd 3s which She teatocle amd its assocleted structurss are sllusted
(Fig. 2.

The most fjuapurtaat poiats in the cbove deseription of the nmasal
orgun snd cagsale of Bouleugeruls boulengeri sre the followlngs The
suln aesul sacfm undivided sne, L vealral fandemtetion found im
Ichthyopbde, Dermophis sad Siphonc)s 1s sbssat, Coseilis beisg the
only cther genus in wbhich this is the cuse; and secoudly the wuin masal
#ac doos mob divide iato two or wore sejarate portions imsedistely in
fromt of the choeme, a9 hsppens in Uermoybis and Siphonugs,

The "Hebuansse” opems into the m:is nusl sse, bDut the oponing
docs wol lie veatro-lutoral s 1o Icatiyoyhis, Deracphis sud Olgocasps,
but ventro-mediszlly ss ia Coevellia, Boulemgeruls and Cosellic therefure
bave tes isportant featares in common a3 fer' as Lhe nasal Suca are cume-
- gernud, but as wes stressed wbove, (i mels nasal sae of She former is
& well-developed cifactory orgem, whorcas io the latter it is =msialy &
respiretory crgam, with ths “sebeunuse® as ‘m:,-.‘- slfactory orgam, I=
Coscilia ihe sbsence of toc vonbral indentation wad the undivided come
dition of the main napal sse in front of the chusma can be expleined
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mmwwspmmma&w'mmmh
as Ghe only semse srgsus, In Banieagcmh. shere the ee 18 evem sore
Gegemcrate thsg in Coecilia, the "lebuonnsse" and some of the teslucle
structares sre sot so specielised 28 in Covcilia (see below), sad Soue
lengerals gsa therefore be cousidered as an intersediute stage botwees
Dermo his snd Siphomops {represeating the g nersl Gysnophicne plsa),
und Cosellis (o very syeclalised genus),

45 regurds thedqussal czpsuie, the oanly imterestimg fuct ls the
sbaence of claborate processes atiached 4o Lbe meselimold and the maxille-
pelatine, In Siphonops these bones bear maqy porcesses. Ihe meselhe
modd of c»w.n.fm:» @ slmple structure and doss appear on the dorsal
surface «o in Doulsagerula, Ia &hesa;;:nam the maxilioesslatioe forms

& firs zalate belidad the ehoana,

Ihe tounlscls grouvve s situsted lsterally midway belucen tae
external marisl sperture snd the degenerate e¢ye, The tso tantagle ca-
pals, syening luto tos &wﬁcle groove et Lbelr distal ends, perforate
the mazillo-palatine laterzll; (o open ialo the amaterior end of the
“ebemmase®, The structure of the temtacle itself does mot differ &%
all froa thet of Ichthyophie, a8 described by the Serasims (1sw8),

Ihe epithellel lentacles sae indeated by comucclive tissue to form the tem~
tacle fold, the connective tissue teslacle shosth surrcewoading ihe tes-

b cle sag, and the froe tembecie pspilla, sre exsctly sisilsr to that

of Ichtiyoyhis, The rcader is referred to the decoription given by the
Sercsins (op. clbe, ppe 186--107).
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Zhe retractor musgle taking Lus place of the commeciive tlssue
in the teategle foid, is prosent &8 in other gencre described, I% 4z
divided sateriorly luls o portlons by the orbitel gluad elweoll, which
latber surround the Lentacle ssc sad Lold, sand they possess « few large
ducts <.eadng latc the tentscle ssc, In Lho nesal reglon, the tentucle
structurss, i.0, rolractor mascis wad orbitel gland, arc situated in
& doep laoberal groove fu the lateral porbion of tie gaxillio-palatine
(Fig. 2). 7Thiz groove 1s coverad istersily by the parsquadrate, whish
extends inks e ussal roglon, Throughout Whe nuse. reglun the lente-
clo structurse are seysrated from tav nssal ssos by tie maxilio-pslie
tine. The apterlor portion of the orbib salch 5us & bony floor forse
ed by ioe maxillo-polstise, io filled by tue retraector suscie und the
orbital glaad, The latler 48 & large structure, although mot qulte as
well doveloped we ia Cosellis ociwsespimlia, Ihe orbit of Boulcagerals
s coversd leleraily by the pagacusdrate, aud Ghere 18 no orkitsl open-
ing, &5 wes alvesd; moted by Peter (1903), Coeelila is cmctior geaus
where sn orbltal spemlng is conplotely sbecat, IThe gye of Bouleagerudl
is Gaerefore coversd by busc and bus mgmuam uimcat coapietlely.

I oaly s ven secbicas a small bunsbtlle of pigeocnt ceilr sivusted latepal~
1y 4o the orbltal gland, 1s reseatl, The coapressor suscie of the ore
bital giand Is smell, cud appears io secbiom for ibe first time inlite
anberier part of the orbit. rYosteriorly is the orbdt it is closely
applied to e dorsal surfece of tue relractor suscle, sud Lue tae suscles
bere lie pressed sgaldnsl e lebarai dacabrancus wsll of Lie nsuracrae
cium bebwees Ghe tosnls merginelis sud e trabecuia, om to shich the
retractor susele inserts, b ils puetoriur nd Lhe cunpresscr wuscle
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forms & small mediv-ventrally situcted susels: beily, shich caudad
strotobes lobersd end lnserts ca the tendos of ius musculus adductor
mancibuloe exbernus wejor.

The structure of the tenlacle of Buuleagorwls io ulmilar to thal
of gener= such &8 Dsrmopbie or Ichilyophis, The welrscotur mascle is
weil developed, but mo lanervetion could be Waced, whoraens in Cesellia
(the cuthor) and o Scolecomorpius (de Villiers) this suscle fa sap-
plicd by the sbduceat merve., The orbitel glsnd is well developed, ale
though .ot quite ap iarge es in Coecilis, wac he compressor suscle of
ths latter is & Smmchse sbructure, wiile in Bouleggerula it 1s o falr-
1y sucll suscle, These $woc goncra bobh isek an orbitsl cpeming, ond the
eyed 4o both bave degensrated such = re tam io Dermophie or Siphomops,
where & leas 18 still yresemt aud whsres the cye wan be seen through the
skin, Ia lbsse htﬁﬁi‘:ﬁ tentacl: structures, especisily the srbisul
giend, are wot acerly ss well developed as in Dowlony ruls or Coceilis,
Ia the latler two, togoelher wiih Lis merked develupmunt of Che leslacle
structures and ibe maried dogenshatien of lie eye, the pusal sacs alsc
show several differeaces from those of tue former gencra, ibcse diffe-
rences bave boen discussed above, and Lhey indiceie dagoncration of the
sain napel ses ag an olfsctory orgen sad the speclialisation of the
*Hebenpacve® as uhe maln olfcclory orgen, In both t.hasé g=ners we there-
fore find & progressive development of Uhu temtaciec siructures which,
together with the jrogreselve developed "lsbesnase®, f_orm Lhe asis
sSunse orgen, Soulcageruis and Gaeoi.}ln therefore show ssay sisiler
gpeciciliged fealures, altbough the latier bas progressed zuch further
dn this lise of aweinlmuw; &5 was polnted cut sbove,
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Ine napal sses of Jculccomcryims differ very mueh frca those
of Boulngeruls ano resemble those ¢l guawrs such as Dermophis amd -
shogoge much Wore, although hey give Lhe lagrussion of belag more ela~
bobately folded aud indented. The resson for (his is probubly Lios shape
of Lhe nusel cavity, shich s almost & bigh as it iz wide, e nasal
sucs being tierefore more or less circuiar. 1o wsln Bsssl suc Gyens
to tiw extorior saterisriy eb the exlesusl perial apsriure, shichk ic
sltuated laterally. IThe asterior portion of the muin negal ssc is o=
val in sbape with & susll dorsc-isteral iadentation formed by the ia=
crymal (ses below;, Many ssail glunds of Bowmes are situated medisl
ant veatrel %o he suterior porticn of the nais mass. ssc, debind the
asterior portios, tbs scdisn portion shews « despy ventral lndent:Sica
forsed throughout Ly & process of the scpobimold (Figs. + aud 5), The
saterdior purtion of tids grocess 1s circuler sad cartiligioous, sud is
‘fused to the premsxillsry sud the msxilic-pslatine (Fige 4). Furtbar
caudad ik process separates off Irca tue above mouticosd bopes, aud lies
much morc dorselly: sbout half »ay 9y the musel cevity (Fige §). The
procoess is comnecled wilh Che vower by meens af comssobive Lissue, sud a
cunsiderable distence furlber cuudod it exlonds dowawmards asc cunuecis
By with & Jaterally rojecting vonlrsl process of ihe laternassel seplua,
herpe formed by & porpendiculer lamins of the mesethmold, Decsuse of
L belght of Bhe uusal cavity sod the mesoblim ld process reaching helf
Woy up, Lhe main nsse.l sae L& divided into two portions which are bemd
almost at right sagiost & medisl portion lylug vertleally and & latoral
porticon lying almost horisontclly (Fig. 8)e b epithelium in the latee
ral portion is thinser Shem im the medisl portiom, but the former still
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ccatains oifactory wpithelium, AL the level st sbioh Lhe “sebennase®
opens iatoe the auin masal see, the medial yortion of the lslier scpsrates
off eom letely from the lstural portion asd bocomes enclosed im & casal
in the vemtral gortion of the smessthmeld (Fig, 6). The massl gland come
sisting of & labge mumbor of alveoli, lies dorsally on the rouf of the
wiln nesal sac (Mgs. 5 and 6), Ite elveoll ooem soparately icto the
latier,

The "Hebennzse® s o strelght cireulsr tube Ariag ventrul to the
wesclimodd process furming the ventrel indentstion 4n Ghe #wali nasal
suc, and it setuslly cccuples the sogle between the mediel and luteral
portiocs of the lstter (Fig. 6. Its walls consist of thiex olisctory
epitheliue, and it opens iate tue interal sortioa of e sein nasel sae
sfter tac medisl porticn bas seperated off (Fig, 6). The comunieating
cpculng iicd in $he medial wall of the laterel cparticny lateral te She
Scsotimcid process forming the indsatatica, Ths eyening ie lbherofure :
situsted more or lese as da Dermophls mnd Siphoaops, sithough la tiese
latter of tlw medial portiom of the malu sssal sac separates off sfber
She "Hebenmass™ hes oyened into the literel | pertiom, Ihe *Jebenoase®
of Jeolvcomorphug is e cireular cavity (Fige 4), wbereus iu all gesera
fuvestigated by the author it & Suusege phaged structure, In Sgulecoe-
morphus 16 never exteade litered sz is these forms, suc is theref ure a
wach ssellier structure,

The "Hebemnuse" gland comsisls of & fes siveold lyiag iateral to
the "iebeansse® (Fig. 5), snd they Join to form tbe “Chosmcnscileise
beutel®, The J:tber lles ventral te the loteral portlon of the meia G-
- sal sac (Pig, €), iutc which it Syeae, formdsg & triasgulsr sac opeaing
into tie buccel cavity, mmmmmm.u&m
ansll vensels Snbrcunidas Ahas
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48 was steted io Ghe fatroducti 2, the bomes {urmlng the ussal
cavity are nob fused ss in most of the other gonera, Apart from separate
nasels, jrepaxillaries aad mezillo-pslstianes, asother s_mall bone is
preseat, described by reter (1s8é) for Scolecomorpbuc kirkil =z s lacry=
asl, betweea the sxtlreme saterlor ends of the nussl gsacsp toe messls
form @ shert lnteroasel seplum, which is formed caudad by the musethe
mold slome, end the sasnls sre then confised %o & doveal pusition (Plge
4)s They torm tie voof &8 far &s the anberior emd of the "lebesnsse®
aud are thew veplaced by e Iroutsls,

Ab the level of the externcl eporturcs the premaxillery spjesrs
on the ventral surfaces, and forms e sedisl porticn of ths floor s
far cs the saterior end of tue “kebeagese®. The premsxil.ary is thore-
fore & shord, ventiaily siluated boce occuw'in; & wediel posifica
{(Fige 6/, Behind th- premaxil.sry Lic woesr forms the amedial ,..u-m-
of uhe fisor of the assal cagsule, The vomer extends very far rostrad
above Lhe presaadllery, and forms bhe flocr balew the medinl portion of
' thas asln wesal sac (Flgs, & eud 6), The latsral pertion of the floor
below e "iﬁeb«nme" and ks istrel portioa of the mein nasal sae
i formed by obs muxillo-pzlatias shich bears & long dorseily diregted
geocess® im the anterior regicm of the masal capsuls (Pig, §). This
procuss exteads cuudad onlg a saort sy and saperates tie tontacle
ebructurcs free the nasal ssce, snd is jerforated by tue temtacle gamala,
At the level of tbe poglerior end of the "iebonmese¥ ti: mazillowpala-
tine procoss sacrtens snd flaelly dlsey eurs, oo th%t the ienuele
stivoluras come to lic ia the leteral portion of the nsssl cuvity (Pig.

G}y and the maxillo-pslatine is thea limited te & vantral positdon,
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At the chouna both the vomer sad he maxillo-psletias are reduced teo thim
spdky processes lying ou the medisl =ad luteral sldes of the chosms
‘ respectively,

Ia froat of the choans the vomer and maexilio-palatime are not
closcly upplied %o each other, bul there L& a dafiniftc opaning betwsen
tham (Fige 6)e For mocne of the bomes greseat ia the msél region are
there eay definite sutures present, but slitlise . enings, 28 was alao
Boted by Peter for Jcolecomerphus Kirkil (ope €l%es ye 7)s |

IThs premexilisry, wemer snd ssiillo-palatine sre all tosth
bearing bones, sad Shey do mot taks sord lu the formation of the ventral
indentstion $n the meln pasal ssc. The lateral wall of the mugal cap=
sals is formed by two bomes, Imwmedictely bDehind the a;terzml narial
spertare & sasll sjpears on the latersl side of the mals masel @ se,
filiiag in the gap betmcon Lhe dorsally situsted massl sud ths ventrelly
sitasted jremazillary and saxillo-pslatine (Fig, 4). Thiz bone u slse
preseat is Scolecomorphue Rirkii, ead Felor deseribed it as a lscrymal,
The foraten degeribed by Feter as belag resent in tﬁe ieerymal, is siaply
& zzall serve forsses Lhrough which & brazch of the p, maxilisris V
pusses on its wey to the skim om the letersl side of the besd, In one
of the svadiabic syeciaens Lhs lacryusl fuses &bt its jostericr end with
the maxillo-pelatdne, but ih the otber §: resaius & Eejercts bome,
axd ia recuced %0 & narrow process ab Lis postaricr end, Isssdictely
bebdnd ths lacryual $he prefrumtel ep, cars occapyimg the sess position
as the former (#y, 5). It ic & larye bume, as 42 zlso the cese in Sco-
leccmorphus kirkil (a;:.. clhte, 7o B}, and 1t extends laersd over the
tentecle slructures, which thea liv Detween the dorselly directed pro-
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cess of the maxillo-pslatine and the prefreatsl, Oa the dizappearsnce
of the former process, Lhe cavity containing the tentacle structures
becomes confluent with the pasel cavlty zad the refrentzl then forms the
lateral wall of the nassl cspsule (Fig., 6 ). ‘The prefrontal is noe
vhere very closely apylled to the mexilio-p-l:tine, & fairly brosd slit
separating them (Fig, 6). The prefrontal restricts the devslopsent
ol the sexilic-pulotine on o the dorsel Suarfuce, and $he latier iz there-
fore confimed o a vestral position,

Betwemn the greater poption: of ibe tsa mesal cavities the lui-
ahvacid foras & jor,eadiculsr lealns, whleh is cariileglasus et its
wmterior end, As ia Boulengeruls the jerpemdiculsr lamins bears a
bread dorsal porticn, 1n which the twe dorgsal olfsctory merves are
sitested fn two soparute canclsg slightly further cawdsad these cansls
fuse to fora & aitile cavity which 1o the suterior slongation of the
eranisl cavity comtaining the olfsctory lobes (Iig. 6). The latier ex-
tend rostrad beyond the comsusiestion of the "Nebeomase® with the sadm
nasal sac, The messthaoié alse bebrs the short ventral process sentioned
above, This process has m dorsally directed porticm, from the dorssl
tip of shich g luag tedn rocese sztonds rostred to form the wentral
ndentation 13 the asin ossal sse, as described ab;.‘;vea'. The medial pope
ticn of ihe main supal sag, after ite ssparation from the lsteral pore
ticn, lies in & smull cansl fn the veatval portion of the mesethmold
togetier with the ventrel olfsctory merve (Pige 6). At tie level of

7 the chosma the ventral elfuctory merve Jolns the olfactory lobe, and the
/‘uua-au then forme the floor =nd sides of the enlsrged cranisl
ity with Shé Prestel Torning S Toofs Th meseAbiiil. doen aab

f .&wumwm.srowmemmm-m
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kirkdl (ope city, pe 4)e The parsquudrste can be seca as & amusll pro-
cese lying latersl o the wrefroatel at tis level of the choanay 16
tuerefore doss not extend as fur rosivad as io Bouleageruls,

ihe vomer, oxtending couded & shori way bojond the choanms, is
tiroughoutp its whole leaglh o werrov medislly situsted bome, ’htnuﬂp
low- slatine does nobl atiain o large proportioms, and iz confined o
& vestral positicn by the jwefrontal. Behlnd the ebossa of which 56
forms the lsteral wall, the mexillo-palatine does mot extend medied as
in Boulengeruls, Coscilis snd Demopbis (see sbowe), But iz ¢ nerrow
proccse attached to the veatrel rim of the yrefrontel, Betwees it
and the bage of Lhe nsurocranium thers is therefore & large Redio-puloe
tine femestrs Mol separsted at sll from the basitempora_l fensstra.

Ihe palate behind Lhe choans is therefure wob & firm structure as in
othor geacra @snitloned sbove, Lt s brokes by o wide fenesirs, in which
fhs teutacic slructures are altusted,

In the sbove doseription it becomos clear that Sgolacosorpybus
diifera very mach from Souleageruls snd Coseilis, the taw specialised
gemers (see above discassica), sod alse frem Derscpbis sud Siphonops
widch gresent She geaersl Uymno hiose plusm, 45 far us the ussal cavities
sre cescerned, the mein nspsl sec xr i3 divided fato medial ead latersiy
portions, but ia the latter clfactory spithellium is mouck better develop-
ed than i Jiphoncps sod Derscphis, snd the whole sadx ns@al sce gen be
considered &8 an cifzclory orgun, The ventral indentatiom is tr.;md
by the mesetbmoid slome, whesess in other genera where iV 1s present,
it is formed by the nssopremsxillary, veuer aad wesethucid, The “Hew
bonuase” 1s & much emailey structure thenm in auy of the other gomers de-

~ seribed by the suthor: it is confined 0 & mediel position, and never
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extends latersd %0 begows a seusage sisped staueture, The *Hsbeunage"
is therefurs mot so well develoyed, shile the mcln messl sse 1: & wuch
betler developod olfectory organ then io Lheoe obier yeosre, To undere
stand the significauce of Lhe position of Lhe “iecbenuese™ spd Lhe ab-
seace of gubieb colls du & darge pert of U lateral portion of the maida
nssal sac, we oual go buck Lo the develc,aent of the nesal ssce, The
developacnt wus first described by tus Cerssins and later by Laubssan
(1827}, Ihe former sulbors described tae Govelogmest n Ichilyopbls,
and e teu_.adux points sre of lugortesce: the ®lebeuncss® (nuned an
organ of Jucobsem)by the Sarsslas) develogs from & modlally situated
 eveglnatica of bhe muin asai sac. Thls evaglostlon luter in She deve-
dopaent, 15 replsged to & lateral positica by the roteticn of the ueim
webnk dase. We whede "Silunacss® tarafore waes 4 138 isterally,
‘bt 4%s posterier portion setains its wmedial positicm, =nd later,

when Lhe "Sebuunase” separates off from the maln nugal sec, itz opening
loto the letber is siwaye st its posterior wedially situated end, The
i‘ukomc is & guotsativn Iroa Lus Jeseriplica glven By tie larsalngs
*Jas aber trots aller Verssderuagen dauernd sich orihdlt, das iat dis
medlale Stellung cer flasunduag des Jucobsen'schon Jrgans (febenness)
is die seseabidale, ein Veribiitelss, dos auch bela a@gaucbsman Thier
aogih mémm genug aul div Lalsteluug meﬁ?s; Jghus als einer we
springliech medduivires gorichibeien Ausbuchblung des Ueruchsackzs bige
weldst® {0pe €hbe, pe i84)e Iu Lhe carly cevelupment the latsral respie
rabory part of like ssin ussel suc is wery ssall, end only when ﬁ.h-lar—
va 16 ready o leave W weater does the lateral portion imerssse in slze

(Op. Clbey pe 104 Iue "Hebcanese® of Jeolecomorpbus retelns ¢ medial
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poaitien ws was poloted oub above, sod sllhough e wela scsal sac is
divided falo medial sud luleral porbicas by tee voalral ladentation,
the letersi purticn is ot a well developed vilectory organ ecatein-
dag goblist celils anly, Sub stilli hes fairiy well developed clfactery
epithelivm, Ilhsse conditions correspond b Lial of so eabiyo, a8 de-
scribed by bhe Seresins for loatnyopuis, eac LWey Sun be ém&aweé o8
neoteale fealures. la lchalbyo ils Luw vealral Ludestalion ;,-iuru
dabe iu whe dévelogmeni, and i Scolccomerpfus, aliiough ths veairal
indontation is wsll deweloped, only ons of e bones ferming Lh. assal
ca sale takes pord do thes loastbiou of tue lodentation, masress ia
goners such as bersophis sad Slphoavps A ls fermed by atl icast Lwee
of tue boaes forsing Lhe nessl capsule (sev sbove),

| § addiuai Lo separabe suseis &od preasxillerics, bhure are
Gise a ilseyyusl and yrefroatal present ia Lae pagsl cp eule of Joolee
Comoryivas wiugurensis) the saue wus desaribec feor O, kirxll by retere
Yeber also slressed Lue wean crasicl slructure da O, Elrails dn O, wlee-
gurensie the Gessl DONSS ere LUl Guly Wiused ub podated oulb abawe,
bt Lhey ere @Ol ovea Lirmly applicd W ke weother, there being dofl-
aite slitlike openiags preseatl boLseen LLs Varivus LoRes, Ih: weak
oranisl slructure 48 also ovideat in s struciurs of e palote bekiad
the chosasts bere there is a lurge icuestrs betaceu the buse of Lie new-
rocranive acd the Bexilice-pelstlne, waercas iu geoors such & Boulocpe
gerula end Coecllis lue palste is Lere formsd Ly & bony pieate of She
aazilio-paletine, reber cousivered Lhe wess cranisi slruclure snd Lae
unfused cusdition of Ghe bDoues ia Lae nessl region as indicalive of & -
sriaitive condition (vpe Clle, pe dvje de Villiers, ou the olbex hand,
podutod oub thet thicas features polab W asvleny, & view waich is wow
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streagthensd by Loe asotlemic cundition of Whe Lasel sscs,

ike structure aof toe teatscle warles siigiuidy from Liat of other
§uE0ra, 4 shord distance Delind Low exlerual Ssrisl sperlure, s
ssall Mﬂ?auﬁu veatro-lsierally in toe sikin of e hesd, Ia
Lhe subcutsnesus cosasctive dlasue Las aleagle sso surr_suadlag the e~
tacie payilla iying Ifree in Lbe sac, ay cerse & fow scctiocns furiher
counad the e Luatecic cassis vpen inlo L teatacle sac, which then
osons to Lhe cxlerior bDolwesn tue v grooves acutlosed above, thus
foraday the tantacle groove, ia sidch the lentacie papllls 1ies as a
free siructure, & short distence furtier ceudad Whe epliselium elothlsag
the pepllils becomes continucus wilh that of the skin of the hesd Letusen
bhe teo grooves (Fig. 8). Tbe temlacie sec is slso iudentsd by & muss
of connective tissue with widch the papille is coatizucus, at Vhe level
of bhe suterior cud of he “.cbennase® Lie tentacle wliib Le tentscle
Lol lies latorally o e dorsally dirested aecess ol We sesillos
palstine, and s prefrutel ic bers conflued W & dorsel pusitions
la the compective Lissue of e Lenlacis fuld at Wds devel, Lhe ressing
of Lie degemerate oye appearsd s gye lherelore ile. &b whe ievel of
the apberior end aixtamceinsiaxaegs of We "leoeansse® =ud lucvenlbs the
tentacie asag, lbus eccupylag e positiom ol e comnwciive Ww in
id the tsntecle fold (Fig, §)e a8 the jrefrombsl bere cccupies a dore
sai positicn, the uye s wot covered by bomep 40 ay eers i ben sections,
and Lts piace in Lho bemlacie fudd ls Ghen ken by e reWselor suscls
aurrcunded by woe alveclii of the orbitel glasd, Ihe prefronital Lhem

i
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catends dovawsrds and covors the tuntacle structures laterally, Oa the
disappearance of e dursally situatod swcillo-pslitine process, the
tentacio struclures cume o lie in the luteral portion of the nssal
cavity, sod are goparated from Use nassl sacs by commeq tive tlssue
{Figs 8), The orbitel glsad ia very small in comparison with that of
Cocellis and Soulsagerule, aud 1ts slvsoli opon iale the teato_cle sse,
Ia retractur muscie is laryge and is inuervaled by the sbducent nerve as
was polated ocut by deilliers (op, @it., ps 22), The comprosser suscle
of She orbltal yland is nob very large, but it ajppears fer rostrad at
bha level of the choans apd furms a e omplete ring arcund the orbital
giond, Debind the choams the tentecle siructurse cccupy & veatra_l po=
sitdon 1s the lapge medic-palstine feaesira in the palste, The two
wascles are coabinaed wery for csudad iate the lemporal groove, shers
the retractor Buscle luserts on the luberel side of dhe bamel bone ime
mediately below the geaglisn of tie trigemioal nerve (Ses Fig. § fa de
Villiers! peper).

dho positlon of the ggpe in Jcolecomorybus seems bo heve csused
soms confusions The folloning is & qublaticn from Peter's descripticn
of U, kirklis "Bel umsersm Apoden slud os cdic Praefromtallis, welchbe,
slch ungemedn eutalickelnd, den Processus frontells dee Lberkiefers zum
Schwinden brachtes und das Augs unter sich bargen * (op. cife, pe 8)e
Thexxesl Acoording o Peber luerefurs the eye is covered by the pre-
irontal, Zecordin; to ds Villiers the eye in o, uluguwreasis 1z co-
cered luterally by the parequadrate sund iles on tie ventrsl rim of the
&, siductor mencibulee extorpus mejor (ope clbe, pe 8)s The real po-
aitlon of UWe eye Se ulugurensic has boen cepcribed abover it is mot o
.wgmmmnummmmmmmwmmm
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sage This was found Lo ke mw«mm&nmgm.m. ihe
&ye has csgensrated coasldersbiy, awrs bhea Ao Lermophis aand m.zm.

If wé compare Lhe tentacle anmd its structuares wilh that of otler
geners described, we fisd taet it differs siigitly ia structure, asd
thatl morecver Lhe Assdssis wbital giend snd CORresser muscle are nob
o0 well develsped as in Cceedlia or lDoulemgorula, Io all genera stae
diod by the aulbor e lealacse slruclures are ingiuded ia Lue muxilio-
paiatine and are soparaled Irua bis aceal sacs. In Leolscemorpims Lhe
tentacie siructares wre not ducladed in Lhe saxillo-pslatine or ia any
obher bose, and da the pustericr part of tue nesal region Shoy are si-
tusted in Lbe lsteral portion of ile nasal cavity, Bebiod the chosne
they ars aol prolected venlrelly by boue es lu these olher gemersy bub
liz ia the largs medioepalatin: feasstva, Tao ussociated isatucie sirue-
tures are theredore sol greatly develioysd and ey are aob pretectsd by
boae, Jeter doubbod whelher Joolecomorpous bed s barrosiag wede of life,
aac from Lhe sbove descriplion severs. fealurcs, such &8 Lae wosk cra~
Blas Swaclurs, Lie woaotected aye suc welilacle slrucluresy sees
dndicate tust it s nol & hunwiuz anisaies Ascurgleg %o Lowerlidge both
Bouleagiruls snd Soviecomorpbus Aive io aed wnd are ot burroelag salsuls
ab ail,

aseE

Ve ¥iliiers duscribed the suayesasoriai regloms sud Lie cramial
parves of thae two Zast mim genera, Bealengeruis wsnd Scolechmorphus,
4 far uwe these {salures are cuncerned, bow.sagerwals provad o be ver y
similar o gonere such as Lerwvphls anu olphosops (described by wus

sulaur), while Jeolugemorpuus yroved o be completely diifereat, IThe
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nasal region, tentscie sud eye of the Lso Last frican gencrz have buen
descrived sbove, zad all Ulboe polate of lapoblunce have boen discusesd,
8o thut o brief sussery of the cosclusioss srrived et will suffice,

Ia Boulcmgorulsa the aains pasal sac with it well developed ol
fuctory epitbeliue, lscke & veatral isdentatioca, and the large "Hebene
azpe® ppens mediszlily iato the wadivided posterier poption of (hs Ixkiew
forser, Coscdlis, & very specialised genus s» far as eraniul gerves
sad puspemsordal regiom are coucoraed (see subhor oB Coecilin), bug na=
sal snes exactly similar to those of Boulemgeruala, with the exespliom
t.hag the ollsctory epitheiium in the mein nusal sac fo notl so well de-
veloped, The two goners &lsec pospess & wery degunerutle eys covered
lsterally by She saraqusdrate, welil developed tentssle structures, a
strong negel capsule end & firm bomy pelate bebind the chospa, The
- suspuhsorisl region sad the craalsl nerves of Boulesmgeruls are, however,
ot o epveielised se im Cowecllia, bDoulsagoruls can therefore be cone
#ldered s a gemus which, sitbougb it is uwot guite 80 spoclaliised ss
the Beolropical gomas Coercllis, shows sny uenndlry enerscteristics
in comion with the latter yemus, bul absent in Dermophis and Siphomopa,
widoh are less specialised,

Scolecomorpaus, on the olber hund, shows morked degomeration of
the eye, znd othar degenerste fuatures such 4o the sbsence of the qua~
drato-stapedial articaletioa, the stapss and the m, levetor quadrati
(see o Villiers om Scolocomorphus), Ia its uasal rggioa it neg features
comson Lo embryes of the dymnophionas such as ths gepsrate nussls, pre-
muxiilaries, lacrym:ls sad prefrostalsy the "icyesmase® Lz confined
& medial position, and the lsteral portion of the maln nesal 2ae is a
peorly dewsloped respirstory orgun, as goblet celis sre slmest entdrely
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sbsent, ALl these features sre pressat in the Gymocpbicue embryo doe
peribed by the Serasios, and we can resscnably cseumo Lhat they poind

to meobeny, as wad wlso poiated out ly ds Villiers,
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Figure 2, Transverse section through the nasal region of Bou.engerula
boulengeri, showing the "Nebennase" opening into the main nasal sac,
acln arteria carotis interna; Lr brain; csb "Choanenschleimbeutel®;
obg orbital glandj pmsth cartileaginous process of the mesethmodidp

prg psraquadrates rpl VII ramus palatinus of the facial nerve;

rtm retractor muscle of the tentacle, Other abbreviations as for

previous figures,
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Figure 3 Transverse section through the anterior part of the orbit
of Boulemgeruls boulengeri,, showing the bony palaie, sastp arteria

stapedialis; cpm compbessor muscles ar parietal, Other abbrevia-
s P s F e

tions

for previous figures,
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Figure o, Trancsverse section througl the nasal region of Scolecomor-

phus ulugurcnsis,; showing thc "Nebennase" and the tentacle structures.
nbgl "Nebennase" glandy pfr prefrontal; pl pigment layer of the op=-
tic cupy ret retine; 1inp tentacle papillag Other abbreviations as

for previous figures,
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g ] ion ti 2 the posterior part of the na-
Figure 6, Transverse section through LI posterior part o €
8
ngu 318 S ] he opening of the
sal region of Scolecomorpnus ulugurensis, showling the OPp g
reg

reviations as for previou
"Nebennase" into the main pasal sac. @bbreviations as Ior Pr svious

figures.
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THE CRANIAL MORPHOLOGY OF THE WEST AFRICAN GYMNOPHIONE GEOTRYPETES

PETERSII, CONTRIBUTIONS TO THE CRANIAL ANATOMY OF THE GYMNOPHIONA,
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In this series of contributicms to the crsnlal morphology of
the (ymnoohiona, thres Hast Alricsn geners, Boulengurula, Scclecomorphus
and Dermophls gregoril, as well as three South American genera, Dermophls
mexicanus, Coscilis and Siphonoys, bave been studied, In addition to
these 40 was thought necsssary to study & West African genus, before a
résune of Ui varbinia polnts of phylogenctic and vaxopmomic importuance
¢ culd be given, It mszwalbm %o obbain any other Criental genera
bugides Ichihyo his, which has been described in great detail by the
Sarusing (lb{i\.i}.. Marcus und his students have given a very full account
of the genus Hypogeophis represenied in the Seychelles, so thut with
the inclusion of (eotrypetes, representitaves lrom every locality have
been otusled,

The procedurs followsd in the previcus contributions in dese_ri-
bing tne cranial morphology, will sleo be sdopted dn this peper, From
the previcus studies of the nbove mentioned Gymuophions geners, 1t be-
came clear that theass latier could be groupged in two distinet groups,
The one group, of which Uecmophis and Siphonops are examples, is cha-
racterised by the possvssion of a fulrly well develoyed eye,viaible
through tihe sxin, the position of the tentacle groove near Lho eye,
and a stegokrotaphic or very slightly aygokrotaphde skull, In ‘this
group the nasal sucs consist of an indentod maic nusal gac, and ¢ well
develoyed "Hebennass" opoming into the leteral rospiratory pertion of
the muin nasal sace The articulations in the skull of representdtives
of thie group are well duvsloped, the guadrato-stapedial articulation
showing slight eigns of degeneration in some of them, The second group
congisting of genora such u Coecilis snd Boulengerula, shows & marked.
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degeneration of the eye which is covered by bone} and with this dege~
neration the nasal sace uaderge a compensating speciulisstiony especial-
ly the "Nebemnase™ underge & murked development, The tentacle structures
also show grestor develogment in thls second group, and the articulstions
in the skull progress much further in the line of degeneration indiceted
in some of the gensra of the flrst group.

It was rather difficult to decide to which of the two groups
Gootrypetes belongs, es it possesses several featurss comuwon Lo one or
the othaf of the abowe groups, The eye, for exsaple, is well developed,
and visible through the skint & feature of the one group, (m the other
hund, parts of the nasal sacs prosent & speclalisation comaon to the se-
cond group. Teking »ll the fentures into considrsstdon, however, it
sevms reasonable Lo group Geolrypetes with Dermcphis and Siphonops, Ths
vurdsus features and tbedr significunce will be discussad below,

Biedem (1113) gives the visibility of the eyes through the skin,
the position of the tentacle below end bohind the ectermal nirial spere
ture and the zygokroptaphde condition of the skull as distinguishing

foatures of the Geotryyutes skull,

Technioue

Two 8 eclmcns of Gootry, etas pcteraii wers sent U me by ¥r,
Loveridge of the Muscum of Comparative LoGlogy &t Harvard University, 1
deglre %o extend to Mr, Loverddgs my very zincore thunks for puttlag the
veluable material at my dispossl, Both zpecimens were bulkstained
in huemalun; one was counteratained om slides with cesin, the cther
with van Gieson's solution, Unfortumstely the head of one specimen

was

o
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wal soverely damigedy especially the soft ports were brokens The fixa-
tion wus a:&roualy goed. dng &8 was noat&gnu@’hn:a:o,_tha histology

of the Qymuophions 1s astonishingly clear,

48 was pointed out in Baulangarula,-ths'naiarnaaal suc cen be
oonsidered as caaélntiﬁg of three portiuvass a'ahaft.untotior portion
with thick olfactory epithclium, a median portion genstituting the
;rigtmat part of the main nusel sac and psnaéhoina u'deep ventral indene
uumfﬁ'ﬁﬁ s debifhel Itk s dnloption & Boulengerula and
Coscilia, and i&sﬁ&y & short posterior portion oéﬁaﬁnzaatiag with the
buccal cavity., These bthree portions with ih%ir aBgociated structures
wili be comsidored sejerately, | _

! (e) The amterior portion is very short and opuns to the cxte-
_rior latoro-dorsally at its amterior tip, thus forming the external
nurial aperture, Tuts portion s oiroular at its anterier end, and tien
bocomes oval and boars a short dorso-lstaral indentaticn, The latter
was found to occur in all genmers studied by the anihér. The olfactory
epithelium fodming the wails 48 very thick, and iz absent in the shér&>
lateral wall only, where iaagiratary wpithelium is present, Nusorous
emall glands of Bowman aréﬁprenent uapéclully on the wedisl side of the
anterior pmrti«n. Ismedistely bohdnd the dordo-lateral indentation,
at the juncidon of respiratory and olfactory epithelia, & large duct opeas
into tiae muin nusal sae, The duct russ caudsd for a aharﬁ distance be-
fors entering tue unterior portion of tie pesal gland, In Siphonops
and Coccdlis tho nusal gland possesses & similar duci, whereas the ale
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veudd f the nessl gland opem seqarately fote Lhe main vessl suec in
genora sdebh &s Uermoybls and Boulengerula,

(b) Behind the short anterior porticn, tne wediss portiom of
the muin nasal sae widens wnd becomes more oblomy im shape (Flg, 1),
Through its whole length the mediun portion s divided inte lateral -
snd medisl portions by & deep wventrad fundentaticn, In'Dermophis sud
Siphonups, where the lodentation is alse present, the medial and lztersl
portions are of more or less equal sise, In Geotrypetes, however, the
indontatden is situated mere laterally, with the regllt that the resji-
ratory pertion 1e abous half the elsze of the olfuwctory portion (Fig. 2),
exeapt in the pusterior reglon where the two purtions are of more equsl
slze, lhe veairel incentetion s formed crendo-csuded by o ridge on
the ventral portion of.tha nasoproemaxillary, the vomer and a procoss of
bhe mosetbmodd, The “"Sesbonnuase® opeuns intoe the jveterior part éf toe
medfan portion, lmsidiately lnioral to the ventral indextation,

(e) The postericer yurﬁion of the muin nasal sae 1s very short,
even a8 the anburior portlon, In ocme of Lae avallable s ecimens, it
remaing undivided and opens inte oo "Choanenschleiabeutel® lansdistely
in frout of tbé chouns, In the othor, however, s small medial portion
so arates off and bocomes eaclosed in ¢ mesetimold caunsl, wheye 1V ends
biindlys the remaining po;tlan opens late tie "Chosnsnschl:Lmbeutel”
and inte tic buccal cavity., Wheress olfsctory epitiellius forms too
greater part of the walis of the anterlor and median portions of the mein
nagel sac , ros dratory spitie.dum gredpally replaces thuy olfactory
opithelium in the posterior,

beoides tus numerous glunds of Bowsan m nticned nbove, o nasal
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glund is aia; ageocinbed with the muin nagal sse, It comprises only a
fow alveoll in be anterior hulf of the nesal cavity, where it coeuplas
& position durso-lutorul oa the mein masal sae (Flgs, 1 wad 2)e In

Che posterdor half of the nasel cavity, 1t enlarges rapidly snd extonds
wediad over the whole nusal a@é (Figs &), The duct leading from the
glund hes been desoribed above, ‘

ibe muin nuessl sec aﬁd the nagal gland ogcupy the main Basal
cavity enclosed mediclly by the mosetbaold, ventrally by the nasop emaxe-
dllary and vomer, dorsally by the nasopreusxiliary ano froatel, and
latorally for a short distance ia tue anterior region by the lateral
portion of the naso,rapurxiilary, 'The dorsel olfectory nerve and s branch
: of.ths ventral olfaciory nerve inpervate the mols nesal a0, which
latier is dafinitely sn olfactery orygan with very well duveloped sepe
8ory epithelium,

4% the anterlor levol of the veniral indectation, the mexillo-
palitine de o small lalecally situsted botie, In it two cansis vceurs
bhe dursally situsted one is very short wund opcus ante:iorly on Lhe outer
surfuce of tus maxdlio-puletine, Cedded it #ldons repidly and upens
on- thy medial surfuce of the bons imaediately bondnd the short latersl
portion of the nssopromexdlisry, with the result that toe puin nusal
cavity sad this mexdlio-palstine canal sre withbout bony so erution
(Fige Z)s* The cansl in the muxillo-pelotine can be described ug a
"Bebeuacse" cavity, sud corrusponds to Lhe sume cavity in the maxdillo-
yolatine of Coecilia [the suther), The “Sebounuse® glind, & perticuluy-
iy large structurs in Geat{y&et&s. fills the snteriur portion of the

"Sebennase" cavity, Im the dorso-lateral corner of the latter, the
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Tebernaze" sppears dn asction a= 2 soell eireolasr hiabe) into 1ts anterier
end the twe ftantacle ecxnula open, The "Yehonmase® s therefere gojerated

from the maln passl 8sc by the lurge "Nelengeas® glend (A7, 2). The late

L4

ter grafually becomes aseller ag the "Neheapape" enlerges until it is
finslly »educad to a fow slveoli situated bolwam the b nusal gscs,

{5 nar
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cavity «ac the msin nasal gavlily diseppowea fres 8- blen very far rose
»
trned, Lhe two . cavhtles do not adtunlly beeowe confiasnt, as a bhick

mem g -
comuctive Liseus ssebrane remaing betwoon e (Mo, 2).  The mzadlls-

Jatine aleas forms tho walle arcund the *Helsansde? suvitir,

end It coiends sediad vemtral to the respivatory portion &f the zuln
nasul see, cod st Yhe sume lewwl the Misheansee" cavity bscomas very
such reduced aud bhe midllo-pslatine Lhien Surms ths liteval wall of ‘the
main Yasal cavity, The "Nebenmase™ sxbondg medlad np Par 48 Hoe ventral

indontation and L opens inbo s maln nsssl soc imsediavely Lobersl

bo tne mesobheeld process facniayg: the vontral indentation 8 il 5

A% tode lavel the osligcetory epiuneliue io tue puln pasal sse boclLuwas

vary Ledng and tis rosplratery epiticidum buging spveidiag lurlocr we-

ed papecdully fa vhe dorial wall of Lhe' main nadsl gac, 2 large
branch of the ventrel clfaclery norve Llasufvabis LuU‘PJU?;uﬁhﬁﬁ", and
ramaing & mwarata fréa Lha etber bran¢h of Lhe gage nerve ifmul"\.aiing
the wain oupsl ssc Tor a very comslderable distance. In Pig, § tie two
bracghes nuvse Jolneds

Innicdiutely bonind the Fiesenncsse® Lhe “Clisansaschisinbsutel"

azpears in section ladelal to tuo mais necsl 848w Ik de surrossticn kepe
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by the coancotive tissus peperating the maim nisal sae snd the *Hebon-
nase® (Flg. 5)s The "Chosnenschlvisboutel® enulrges rapidly to form
a thin-walled ssc which oyens into Lhe posterior purt of the main nasal
sac, and the tao she- have s common opealng into the buccal cavity,
The alveols of the "Nebenmase" glund do mot open into the "Chosncnschleime
beutel” ag in siphancps and Dermophisy the gland actusliy ends caudad
a little way in fmni of the "Chosnenschleimbeutel”, & few of ths al-
veold of the "Hedunnsse® gle;nd could be seen opening intu the anterior
portion of the "ih:bmn'. Both the “Nebumnase" and fts glund ere well-
dovelopud struclures, and are situated in & scparate cavity surrounded
by the maxilic-palatine, and se;arated from the main nasal cavity by a
thick cunncctive ‘uuiw mesbrane,

In eoaﬁming the data given sbove with those available for
other gensrs, the following pointe are ilmportants '

(=) The mzin musal sac of Geotrypetes ie very simliar to that
of Dermophis and Sipbonopa, with olw{y defined vential indentation,
The lattor liee more laterad than in thw other two gonsra, s that a
larger porticn of the main nasal sac is clothed with nl:actory.‘ epitheldun
several layers ia tidckness, "ﬂu maio nasal sac 48 thersfore o welle
developed olfactory organe

(b) The masal glend is present as in all genera described, and it
has a long duct ui,-enh_zg into the anterior portion of the mein nasal '
sac &8 in S8iphonops and Coscilia,

(¢) The "Nobennase® 1s an olfactory crgen with very thick ol-
t;ctory epitheliun, It opens into the luteral respiratory poriion of the
sain nesal sac, lateral to the ventral indentaticm, as in gemeru such
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as Dermophis, Siphonops and Ichthyophis where tha ventral indentation
is yressmt, The "Ncbennass® glund is a much bigger structure than in
any other genus studied by the suthor, Some of its alveoli opem into
the "Hebsnnase®, =

(¢) The "Sebecnnase® amd its glund are situated in u wide eévitj
in the millo-palgum, and are scparated throughout from the mcin nasal
cavity by means of thioh cmecﬁva tissue, The braach of the ventral
oifactory merve innervating the "Hebennuse" is also sepsrate! frou ths
rest of the nerve for a very comsiderable distance, In Cozcilia the
po aration of the 'Heﬁmnxso", its gland and the nerve mériltix:g it,
from the rest of the nasal structures, has proceeded further than 4n
Geotrypetes, and this comdition in Covcilia was interpreted as indicative
of spoeciulisation of the "Nebonnase™) tioc only sense orgun, In Coscle
lia the wain ﬁual'lae undergoes degeperations the ventral indentatiom
is absent ma the clfactory epithelium is very poux;ly“dcvelopod. In
- Coopryyetes, ho'aw;r, although the: "Hebeunase" shows the same 8 ;eo}.p.n-—'
sation &5 in Cduei&h, the maio nesal sac doéa not show 4 corrisponding
degensration, but resains & well developed oifsctory orgsn es in Dere
moyhis and Sipbonops, ¢here the “licbennase"” and its gland do not mﬁar;
g0 & marked develupment, ., . '

(2) The "Chosnenschleimbsutel" has the seme relaticnms to the
poaterior jart of the muin ansel suc and tie baccal cavity sas An the
other genera mentioned above,

£} In Damapm. Siphunoys and Ichtiyopris, where the muin
:w.ul sag is an important olfactory or?gaﬁ, t:kza wedied cortion of the
maiu Dusel suc searates off from the lateral ;oru.oa in front of the
chouna, hﬁounamdwmemh the muin nusal sac remains undi-
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vided f.n.dd opens iuto m buccal cavity, In ons bpnm of Geotrype~

tes, the m:in nasal sac remains uadivided snd thc olfactory cpithelium
in the posterior portion 4s roplaced by respiratory epithelium, In the
other specimen, anly a portdon of the olfactory pox-tion separates off,
4n the remeinfing olfaotory portius resplratory epuhﬂim repisces the
olfsctory epithelium. And this condition Su the postaror part of the
tain{naaal suc is t.m, snly sign of & jossible decrease 6: cifactory
dmportence ‘of the muin sasal suc, '

The bones in the nusal capsuls of Gvsat.rype't;es it firmly together,
4s in all tho genera maiugatﬁd by the author, with She exception of
Seolecomoryhus , tha’ nacaprmﬁlluiu, u&xﬂlo-pahﬁm.ﬁm oRers
- mnd the mesctimold are the only bonwus proaehb in the nasal region, The
nuaoyromuil_lary formes a complete ring uround mmteriar portlaa of
the wsin nosal -ae, and 48 imcokplete on the lataral side zt the ex-
tornal nares mly Oehind the mterior pertdon of the suin nasal sag,
the medisl , ortion of the masopremaxillary disappears from aacuaa,

' Ahe internssal septum is them formed by ths mesethsold alone, The latterf
18 contimued rostred to the suterior esd of the _msﬁi capsule &8 a car-
tilaginous rod between the twe auépmxilh_riu. The Ventui portion
| of the nuso,remaxiliary forms the whole of the floor of the nasal cap-
Sl Lor & RNerY distence SAly, s tbe vomer, which 1s continued very
far rostrud as a uarroi_v porcess below the mrm_mm pruéeu of the
nosethaold, ap.ears nadially on tie ventral surfuce, and the BESUPre=
suxdliary is thea reduced laterad, 7The vomer forms the aediaa hslf of
UM Yher FUAGE O W SLIE A RS S T ek G
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ticn of the nasMsry a ridge forming th-nbrm portion of
tho ventral indentatlon is jresent, end bebind this ridge, the vomer
forms ths indentation, The lateral portiom of the floor of She nasal
capsule is tM by the nasopromaxillary as far os the anterdor end
of the “Nebemass® and s then replaced by the maxilloopalatine (Mg, 2).

Very far rostrad, ia the reglom of the anterior portion of the
main pusal sac, the maxille~pelatine apyears in section &s a small pro-
coss situated above the ts;:tacle and tontecle cunals, The boue enlarges
rapldly, aud in Filge 1 tuo deop grooves cun be ssen on its latcral side,
The durunj situatoc ,;réave hésa bsen dca;:ribod in detaily abovej it
becomes & canul in widch the "Nebennsse® and its gland ere situsted,
This cunal contimued caudad alsost to the pusterior end of the nasal re-
glon, In the more ventrally situsted groén the temtaele and teuntacle
cunals are located (fig, 1). This groove also hnemb converted into &
cansl which rums ventro-laterally tarough the whole length ef the nasal
region and 4t contains the varicus structures associated with th: tente-
ele (Figs, 2 and 5), Behind the “Nebonnage® the laiillo—pc.-.latm forme
the luteral wall of the main nesal cuvityj antericr to that it fﬂfl’
the walls around the "Nebunmase" and ite glend, The roof of the main
-nasal cavity is formed by the ééraal §oruon of the nasopremaxilliary
(Fige 2)e At the level of the anterior snd of the "Nebennaae® the fron-
tal aypears in section between the nasoprenuxiilarj_ and the maxilloe
palatine (Fige 2); At extends mediad below the former and rorms the .
roof of the nasal cajauls behind the dorsel porticn of the nasop: emaxil-
lary (Fige %)o 7

The vomer, es mentioned sbove, exteunds very far rostrad, ma
forms the medial huif of the floor of the nasal capsule} in 4t & lomg
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cunal is presemt, The r, palstious VII and the arteris carotis interme
run caudad in this cansl, aud in tis anterior yart of it a branch of
the ramus ophtuslmicus V is yresent (Figs, 1 and 2),

The mesobbmoid is completely ossified, except for a short ante-
ricr process kying botween tie nasopresaxilluries, A8 for as the ante-
rior end of the "lHebeonase" the mosethwoid is o sim;)la parpéndicuhr
lamin: forming the internesal septum, A% the level of the anterior end
of the "Nebennace™ it bears a vential process wfzich is dirested laterad,
4t its latersl end thie process turns upwards and forme the ventral fne
dentation in tiw mein nus:l sac behind the vomer (Fig, &). The ventral
elfactory nchbve becomes encicsed in a cannl in the dorsally directed
portion of this ;rocess (Fig. £). Ab the level of the posterior end
of the "“Nebounase" the dorsal tip of tha perpendio ular lamineg enlarges
to form a broadl piate appearing on bthe dorsal surface between the frone
tuis (Fige 5)p anc the two dorssl olfactory nerves are located in two
canals in tne dursal pui'tiun of the mesetlmold,

Behind the “Hebennase", the "Nevennase® eavity dissppears ocon-
pietely and the laxillé-_—palauns thon forms the lateral wall of the
maln nusal cavity, With the decrease in size of the %Hebennase® cavity,
the canal contuining the tentucle structures enlarges and at the same
time shifts more dorsed (Figs. 2 snd &), Ismediately in fromt of the
choana, the laxillo-palaﬂ.ns extonds further mediad on the fiour of the
nzsal cavity, and the vomer bescomes correspondingly narrowerj these
two bones surround the ghosnn, The vomer ends ceudad imnedintely beibind
She ‘choana, but the maxillo-palstine extends sven further mediad behind
the ohosna and reaches the basal bome which has already. appeared u 80~



Stelienbosch University http's://scholéf'.:éun.a‘éié‘ <

i 1, e |
tion, to form a boqy néoxj ‘for ghe anterior pai't of the orbit (Fig, 4)e
At the level of the posterior part of the "Nebennase® Yhe cansl contein-
ing the tentacle structures ojens laterally (Fig. 8), and behind the
chouna the remaining Tahehal Barthin bF the maxillowpulatine also shor-
tens and disappesrs from aoct’s&n, so that at tils level the muxiliow
palatine 13 reduged to a ventrally aitutto‘d. bony plate, 4

In the .above description of the nusal capsule of Guotrypetes, She
following points should be stressed: ' .

(a) Thora are two separute nasal cavitiess a sain uﬁal% cavity
and a "Hebennuse® eavity in the mexi lo-palatine, » ’

(b} Besides the "iabonnase cavity in th. mamillo-palatime, a
canal centaining the tentacle structures is alse jresent in the sanme
bone, .

(e} The vomer is a fuirly broad bone, and ends caudad imsediate~
1y bebdnd the chosna, The vomerine canal, characteristic of all the
the other geners dedcribed, is also ;resent,

(d) _Tue mosetlmold appears on the dorsal surface between the
two frontals, and beers a ventrsl process for ming the posterior purt
of the vential indentation,

(s) BDebind the chouna the maxillo-palatine extends mediad and
forms a bony floor for the anterler portion of the orbit, The lateral
portisa of tho bons &8 reduced completely behind the choana, and a large
orbitul o ening is thersfore formed, : ’

The tentacle groove is situated ventro-laterally immediately
behind the external nures. The tentacle papilla lies free in the ten~
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te.elu groove, and m ho tentacis geooves open Lnto the latter, The
opi.theual mmu sue oyens into the tentacle grmc, and in the
former tho tentacls papilla appssrs as o structurs which is free as far
as the saterior emd of the "Nebennsse®, The epithelium clothing the
papills then becomes continueus with the ap opithelisl fold in the ten-
$acie sac (Fige &). In all other gunera studied by the suthor this
h&ppmvhadﬂata]& bchind the tentacle groove, and (Geotrypotes is the
oaly one sofur investiguted where the papills lies free in t_he mtaeh :
sac (Figs, 1 and 2), The epu.mugl tentacle sac is mreunded’w a
connective tissue shoath (Figs, 1, % und 3),

In the napel region the t.ent«cle susc and papllh are O.ltuatad
in s canal in the suxillo=palustine, as described above, PEranches of
the r, scxillaris Vv (Vb) m rostrad in this canal, and several small
rasuli pierco the muxilio-palatine laterally to fanervute the skin on
the latorsl side of the head (Fig, 3), A short distance in fromt of
the choans, the tentacle sac becomes divided into two large ducte (Fige
8), which in tura divide into several mlle;' dau entering the orbital
giand, Some of the ducts scattersd a-ongot the alveoll of the latter
can be sean in Flg, 4, Inediat.aly‘ behmld the chosna the connectdve
tissus in the tentacle pepilla is ré,-';heed by the retrector musele, &
compuratively large structure, and the alveoll of the orbital gland
appear grouped around this muscle (FPig, %), Thess lentaclie structutes
are continued into th;c»s .orbit whore they 'lie above the broad ventral
portivn of the mexillo-palutine, The orbit, as was wentioned above, has
a large orbitel opening (Fig. 4), In the ocular cavity the compressor
muscle appears on the medial side of the orbitel gland and the sye on the
lateral stdq. The latter consists of a well-develcped optdc cup with
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& lens, and the conncetdve tissue covering the sys is fairly thin, so
that i2 clearly visible through the skinm (Fig. 4).  The eye iz no bere
covered by bome, The parsquadrate/ doss appesr in section ne & sacll
process above the eye, but it sxtends downwurde benind the latter oanly,
The orbitel giand never attelns to large proportions and decren-es in
size as the comprapssor wuscle gradunlly exteads round the retractor muscls,
In Fig, & it can be seen surrcunding the retractor on thr ¢ sldes; the
latter is well-doveloped, and the abducent nerve inservatiag it could
be traced throughout $he entire length of the muscle, These two muscles
sxtend backeards through Lhe orbit fotc the tempural groove, and the com~
pressor snds caudad Just in fromt of the quadreato-basal articulstiom,
while the retrector extends still further cauded and insaris on the bae-
gal bons forsdng the lateral wall of the newrocranium inamdigtely above
the busipterygold process of the basal bone,

In the posterior part of the orbit the muxilio-paletine, which
forms a cosplete floor for the anterior purtion of tue orbit, becomes
shortemed from 1ts modisl side, and e large medic-pslatine fenestra is
formed in the pslste, In this fonvatrs the tentecle strugturss can be
seon (Fig. 0)¢ The m, adductor mundlbulae externus mejor extends into
the orblt, whare it srises from Lhe vealrsl surface of tbe fromtal, and
it covers Lhe tentacle structures lat.rally,

The tontacle aand the cye of Geolrypetes ther:zfore show the fol-
lowing interesting foaturesi |

(1) The tentacle gvepille lies a& a free slructure lnside the
tentacle sag for & very considsrable distapnce before its epitheliuam
becomes continucus mith the spitheliur of the latter,

(b) The orbitel gland and the comprescor muscle are -ompuratdve-
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1y smull structures when compared with those of Bmenuemln and Coow
edlia, The rotractor muscls, on the anhsr‘ hand, 48 u large structure and
its innervation was very clear, v

(¢) LDoth suscles are continusd much further caudad tiun in other
genera sbudied by me, The relrsctor muscle rsaches caudad beyopé the
guadrato-bessl artigulation,

(d) The eye is repressated by &« weil-developed optic cup and a
lens, and lies very close to the surface =ith only a very thin layer of
conné‘;stive tisszue covaring it, The orbit.i o-,,.v-éning is much larger than
in gonera such as LDermopnis sad Siphonops where the eye is also fairly

wodl-developed und visible through the skim,

Behind the nasal region the mesetimold forms the floor and side
wails of the neurocranium, with the frontal formlog tae roofy In the
posterlor part of the orbital region the busal bone replaces the mesethe
mold on the floor, und at the sides the mesothuold becomes reduced to
two cartilaginous barst the dorsally situated tcenis marginclis snel the
veatrally situated trabecula, Between ehes the lutta:f two the large fora=-
men in Lhe side wall of tue neuz-ocrmi;ﬁn is closed by means of ¢ conpsce
tive tiscuc pewbrene, This forsmen extonds well into the temporsl
region (Fl;;. b), befuore the busal bons which has Ineorporaied the trabe-
cula, extends upwards to incorporate the tsenis marginelis, The r, oph~
thelmicus V (Va) und the tantnc\le mus-les sre progsed aguinst the mome
branous sid. wall (Fig, 6)., In the temporal regiom one lsrge foremen is
present in the side wull of the neurccruniumg through 4t the roote of
the trigeminal nerve leave the orenial cavity,
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tie mexillo-pul tine, ss was mentioned above, shortens laterad
ia the orbital region, so that a largs mdic-pslatine fenestre is formed
botweon 16 wmd the buse of the neuroeranius, Slightly further csudsd the
maxilio-pulatine aiso shortens from its lateral side and a bssitvalipo-
ral funestra is formed ﬁatae&n it and the paraqusdrate, whleh has now
extended dowaward from its positi.n above the eye (Fig, 5), The maxilic-
palatine 45 therefure reduced to a narrow PrTocese, anc abuve Lt the p,
pteryygoideus palutoguudrati appears in section (Fige 8)s The puragusdrete
extends dowaward beniad e uye and foras a long lsterally situsted
bony s.usme, Hetween 14 and toe varietal & large fosss is present in
wideh Lhs m, adductor mendibulas externus mojor is intercalsteds the gkull
is thersfore aygokrotagchic (Figse & und Q. _

The m, sdducter sandibalae axterngs major f1lls the latsral
balf of the teaporsl groove eompletely wnd 4s particularly lerge, It
arises cranio-csudsd from the froatal and parietal and jasses Lhrougn the
bualtemporal fon-strn to dnsert on the inner surface of the lower Juw
(Figs. b and 8), In the puslerior, tbird of the temporal groosve the m,
lavator quadrati arises from tie letoral ¥all of the neurceranius snd Lpe
serie an Lhe dorsal surface of the p, plarygoideus palatoquadreti where
She latter forms the Guadreto-buse: articulstion with a dat rally direct-
&d process of tihe Lusal bome (Fig, 8). ‘The B, levetor yuadrati is co-
vered laturally by the m, adouctor ma;aibulaa externus sajor and separate
ed from 4 by the satexior wmaxillo-sondibular (Vb+e) gonglion, and it
soparates She mntorior portion of tae genglion of Vbee from the peaterior
portdon of tue opathalamie (Va) gunglion, The lattor extends rostrad
bayond the qusdrato-busu. erticalation, At the sawe level us the w, loe

vator quadratd, the m. ptorygoldeus arises from the venural surface of
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biw pe plopygoldews aluboguadratl, loscdistely bebind the saxilic-paies
Wae (Fig, 8), snd 4% dnserts en e sedlel surface of Lhe lower jaw,
ihe B, cophelo-durgo-masiliaris extends fer rostrad suc srises fros
the cuter surfece of the parsqusdrate (Figs. § wud 8),

The guadratos-bugal ariivulation is well develsped with a large
syuoviel cavity sad strong synovisl membranos (Fige 6)e 40 ths level
of the srtdowiantion, the p, sscendens pslatoqusdradl sppeurs n seotion a
sgainst the loner surfeee of the jeracusdrate (Flgs 8)3 1t too 19 sepu~
rated from he side wall of thw aeurccranium by She lergs tesporal fosss,
Ia the pesterior portion of o temporal groove e a, sddueter gaudibue
dee esleraus sdacy arises from Lbs lnner surface of the p. cocendens
palatoguadratd wnd pusees Lirough tbe posterier sxtession of Lhe busitome
poral fepestae Vo Luserd en tuoe loser surface of She lower jeaw luosediste-
iy bubiad the losertion of the m, sdducter sendibulse externus major.

The 8, sdductor ssndibulay exlernus minor is & comparsbively large muscle
L5 Seoterypotes (Fige 6)s The r. mesdibaleris ¥ (Ve pusses downward
Losards the lower Jow agadnst the medisnl bord ¢ of hw Buscle,

The guadrato=eranisi pussage lorssd beotwesn Yhe passpeasnaiasy
pulatousdrete and bhe side well of the nourveranium, is v;y short sad
whdely open on Lhe dorssal side ag & result of the sygokrotapble condie
thon of the skaull and She fulilure of the p, wscendens palatoguedratd
to moet the garietal, The pesssge is filled with large blovdvessels
sud the posterior elongatica of whe ganglion of Vbéo, The jow articulae
tdon Lx formed fmsecistoely bebland the guadrato-bessl artlculaticn, The
paletoguadreie delndics ceuded %o & short . columellards palstoquadratd,
wideh is certileginous st ibs postorior Wp. This lebler provces resches
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the antericr certilaginous end of bbs wtapedicl stjle, und e cerlain
emount of fusios takea ylace between themj & synovial cwvity is, how-
ever, suill present, Ine quadrato-gtayedisl srticulovion is therefore
in the process of bedng loet, oven a8 in Dermophis snd Goulengerulae

The thepedial footplate extends rostrad beyomd bhe obic capsule
end he qusdrato-stepedisl articulation, end is here fused to Lhe zide
wall of tue nsurccrsalum by mcand of certilsge (Fige 7)o Imandiately
avove this ssterdor elongetion of the siap=dial faotplete, Lhe foramen
for the root of the fucial merve is situated, snd bslow it in the floor .
of the neurccranium ie & large forssen turough which the arteris carotis .
interne suters tie cresial cavity, The latber 15 the only foramen in
the besis crenil bshind the nssul capsule, lhe slupedinl style jolns Lhe
ptepedicl footpiate sesr the antericr end of the latter, which then [its
into the funostre ovalls, a loag foremen in Lhe Latnré.l wall of the otie
capsule, The la ter is nol.a sepsrate stouctur+ but has coslesced
with the basss bone, In bnhe otde resion tne basal boms alss extends
an Lo the dorsal striace of the neurccraniuay in the eoceipitel region
it iz toe oniy bone pressnt, and it forms the two pocipital condyloa.
In front of esch condyle, & large jJugulsr foramen ie preseut, and Lhrough
it & lspge veln se weil as toe roote of the ninth and tenth eranlal
gerves lseve bthe crasial cuvity, In ths otic and ogolpital rojdams the
m, cephalowdorso-maxilioris le a very lurgs structure, and the m, ptery-
geldeua aluo enlury s coneidersbly .,

ihe follewdng polnts cre of particular intercet in tue above
description:

(«) The skuli &: distinctly sggokrotuphis, the lovge tempural
fosse stretehing over $he whols of the tem orsl reglom,
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(b) The quudrato-bassl articulstion and She m, levator quadreti
and the m, pterygoldeus, thc two musclss associateod with 1t, are wall
developed, as In all graora studied by the auther with the axcuaption of
Coseilia, where both the srtdculation and the ®, levator quadrstd it-
self are degsnerating.

(o) The guadrate~stapedisl art-iculatiaﬁ ie degensrating svea
&8s in Dermophds snd Cocedlia, but has not reached such sn advanced slage
of degeneration as in Che latter, Jlight movemont betw..n Lhe stapes
sad the p, columellards may be considered possible,

(é¢) 48 in Dermophls, Cuceilis and Siphoucps, tho stapedial
footplate overlaps the rim of the feneglra ovilis and L3 connectod with
the side wall of the neurccranium Ly means of cartilage, Zovesent of
the stegeaial foot-inte in the fénaat.ra ovalls is thorefore imposeible,
The pe ascandens pulotoquadrats is firmly cvonncoted with the parayusdrate
by mesns of dense commsctive tlssue; movement, if any, in the Guadreto-
stagedisl articulsvion is very slight, s¢ thet the well-veveloped quadratoe
bosel articulation seems to be superflusus, As wis pointed out vefore,
Cocedlia is the only genus studied, in whieh the guadreato-basal articu-
lation is degenerating, probubly aa & result of the luss of tue guudrato-
slapodis)l artioulstion and the fuvicn of the slapedisl foutplate with the
side wall of Lbe nmourseranium,

(a) 1lhe smscies in the temporal regilon are oo sase us those
of Permophds and 8iphone s. The m, adductor mondibulis sxileraus minor
is bigger than in any othar genus studlsd by me, =nd the w, pssudotons

Edphonops '
poralis is sbsent as in Deemsphin, Bowlengeruis and Scolecomor)ius,

(£} Tus quaursto-crunisl pessege L8 very short, and the quadrato-
basal artdculation 1: situsted further cuudad than in other cencra stii-
dicd by me, witia the result that the ganglion of Ve «xtends rostrad
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ik boyond the srticulati u,
‘ 3 &) The ;alute is wery similar to tihst 2f gebera such az Dere

phits, i honops and Cvecilda, 48 in these latier, twoe luarge foncstrae

$iparaied by the posteprior elongetiocn of the manillo-pulatine, are pree-

for the anterior portien of the orbit, Scolecomorpbus is Lhe only geous
sofur investigated, in which the mcxlllo-psletine remains a gwell lateral -

1y situated procesg bebind the choans,

Feconstructd ne of the cranial nerves of both spscimens were

3
|
!
&

7

X

/

/ anc soventh cranlal nsorves with tbedr gunglis represant asuch the same
pleture se in Dermophis and Biphonsps, vspeelally the latber,

f
5
|
|

Bade, and only a few differencss ware nobed bebween tLhem, Th: fifth

The Lsclsl norve hus laree important tranchess the r, hyomsndie
bul.ris VII runniog cauded aguinsl the etic capsulej the chorda tympani
running rostrad in & censl in the lower jaw, snd ths r, paletinus VII
ruoning rostrad in a ventral pusition sgeinst the neurocranium, These
three branches are present in Derwmophis, Siphonops and Coveilia [tho
author}, but in both Bowlengeruls snd Scolecomarphus the chorda tympani
is sbsent and in Boulangerula the r, palatinue VIT 4: absent ne well,
The forasmon for the root of the faclle worve 1o situsted in froat of tha
otic capsule immedistely abovs the snterlor clongetion of the stapedial
footplate (#lgs 7)e The forsumen cccuplen thc sawe position in Dermopnis
and Siphonops, but in Cogeilis the tWwigmmin .l snd faelal nerwe roots
lharq a largs grootic foramen, The facial nsrve root enture the postericr

@nd of the gendewisi: ganglion, which extends imto the quadrsteecranial

1
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pupssge where 4t ic swrounded by lorge venous networks, In the quedratoe-
eraninl pus.sge th guaglion of Vb+c eppears in pegtion lateral to the
genlculate ganglion in both specimensy in one of them bhe Uno gunglia
then fuse %o form one leyge gangliondc mwss; in the olher specluen al-
though they are very cleeely applied, there is ouly comnective tissue
connwebion butlween thea and no sctual fuslon, In Ulphoasps the genlous
late gungliion and the ganglion of Ve+e sre also continuocus,

The re Byuamandibalsris VII leaves the genieulate graglion at its
gosterior end and runs couded sbove the stupedinl etyle sceompunied by
the a, stapediclis and the v, juguluris iaterna, Imaediately behind the
pte udbal styles 1t glves off & smull tely ilmnerveating tio m, cephulow
dorso-maxillards, O8lightly further csudad the nerve divides into two
branches: the wodiclly sltusted of Lhe oo branches runs furtber c&uﬁad
without dividing snd $0s terminations cuulc net e tracedy bthe laterally
situnted branch givea of tle chords Yympani 49 well us anoll r branch
into the m, csphulo-dorso-maxillerds, The latter Uwrefcore recoives btwo
breaches from Liw re Lyosundibulerds VII, cnd this wee found %0 be Lhe
cose do both specimens, The chorde tpmpunl runs icterad ayninst the
ventral rvim of the @, gopinloedurso-ssxilliaris and ol the level uf e
guadrsto-atapadinl articuistion it euters o capnl in the lower jaw, {rom
o medial slde of tie latler, 4 small branch of the a, sta edlslis
scconpenies the chopdu tymponi kate apd runs forwards with the latier in
the lower Jaw (g, 7)s The further course of the chopds tympeni will
be duscribed below with the trigeminsl nerve,

Thr v, pulatinus VII runs forwards in ths genleul:ste ganglion
sud then in Lhe fused gomiculste and maxillo-gendibuder ganglionic ases,
and leswes the latter whom the rogt of Vb+e enters At, Xn the other
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dees not enter the gungliom of Yo+e, bab russ forwards ventral to 1t, and
in both specimens it lies preesed aguinst th: dorsal surface of the
Basipterygold procese of the busal beas (Iig. €),

The guagiion of Vbto s largs and sxtends {ros the qaac’wmtc;
eranial passage into the temporsl groove, The anterior tip of the gune
glion is sectioned in ilg. 6, Ume long foramen in the side v}all of the
neurccranius serves tue passsge of both the Va and Vide portlons of the
tri.gmiaul%narw root, The root of Vote paseos through the postsrior
portion oi‘ﬁ;'orahen, and the n, abducens slijye fthrough with 1t, and then
UGS r'uatr&;d togebher with the re puletinus VII, (Fig. €}, At the lovel
at shdch the ruct of Vbte enters the gamgllom of Vbée, tho latier is sur-
rounded by lurge veaous channels, dorsel to it the m, sdductor mandiba-
lue oxterpus major is silusted, and lateral to 40 the w, adductor mandi~
bulae eslernus minor, Ve leaves the genglion of Vbpée on its ventral
side, and at bhe samou icval & small branch of Vb leaves the genglion on
its dorssl sdde, The latier braonch pssses upwerds szzinst the medfal
surfacy of Lue 8, adduotor suaditmlas exbirows major (fig. €), and inner-
vates Loe skin wn bhe dorssl side of tihe hesd, Ve passes downwards
agailnst bBhe mediul surlace of the m, adductor mendibulae externus ninor
(Fig, ©€), and on its way to the lower Jaw gives off two uranches, &
lateral ons fanervating the m, adductor memdibulsze sxtorous sinor, and
& medial branch inoervatiog the m, ptaxygoideus (Fig, €), Upon entering
She lowsr Jaw, Ve divides lato tirce brunehlvs, one of wilch pusses through
the loser Juw and fonervetes the m. 1ot ewandibalaris ss well as tos skin
on the vontral side of the head, The othur two branches remain in the

lower jew, The mediolly situated of these two forme an snastomosis
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with toe chorda tympani and runs sbove Heckel's cartllage for & congie
dersble distance before brenching, It then gives off several branché_a
innarvating the tecth of the lower jaw as well as a fow saall twigs dnner-
vating the mucous membrune of the tongue, Immediotedy in Sront of the
mont.l aymphysis it divides into small bwiéa innervating the skia, Ths
laterslly situsted branch of Ve runs restrad in the lower juw and seads
prmarous remull into the skin and a few to the teeth of the lowar jaw,

Thiz braoch runs {orwards to the mental sympliyeds whore it Annevvages the
gkin, Ve is thersfore & mixed nerve, with sonsory {ibres predominatiog.

The moter branches to the m, adductor mcndibulse esternusz winor and the
m, plurygeldeds are very emall,

At the level where Vo leoaves the ganglion of Vbee, the m, leva-
tor quadratl apresrs in seetion on the medlel side of the latter, The
susele arises {rom the busal bone above the anterior elomg:tion of tblw
large foramen for the trigmminal noxrve roots, The gunglion of Va appears
is section on the ventral side of the m, levator quascrati, end the latter
therefore separates the enterior partéon of the gepglion of Vb4e from
the gunglion of Va, The two trigeminal gangliis are iherciore in no way
comnscted, The root of Ve passes through the anterior portion of the
foramen pro nerve trigemine (Fig, 8).

The n, abducons and the v, pelatioas VII both eater the ganglion
of Va and run rosirad dn 1% for & ahort distence, Ihe n, abducens then
leaves tue ganglion and enters thé ratracbor muscle, which a8 was stated
above, continues cawdud beyond Lie yuadratoebasal articulsiion where it
iles ventral Vo tue ganglion of Va, The 7, palutinus VII leaves the gun~
zlian and rune forwards sccompanied by the a, carctis interna, The gun-
glion of Va reaches rostiad beyomd the quadrate-busai articulation, and
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Va emerging from tis suterior end of the grnglion them lies pressed
&gainat the side wall of the neourceranius (Fig, &), ’x‘&wgbwt the, bene
poral region and the posterior part of the orbit Va remains an unbraschked
REIve,

B, on the other handy branches several times on its way Lhrough
the tempodal groove and the orbit, After swerging from its gangliom, Vb
runs {orvards between the m, levator quadssati and the m, adductor mane
dibulae externus msjor, immedistely above the sntericor elongztion of the
Pe Pt rygoideous psistogusdrati, In frmt of the me levator guudratd, tha-
compresser and rotractor muscleos of the tentecle lic medinl to Vb, while
the r, puletinue VII 1ics ventral to these muscles in the medlio-palatine
fenostia (Fige )« Vb here gives off a tiny branch into the m, adducter
wandibules externus msjor, asad snother bigger braneh running mediad below
the compressor muscle, The latter braunch civides inte two twigs, one
entoring the coupressor muscle, and the othsr forming sn snastomosis with
the r, palatdnus VII, The nerve in the coupregscr muscle cun be seen in
Fige &y The r, pulstivus VII gives off a swall branch running laterad
and forming an spaspomosis with the waln trunk of Vb, before it fuses
with tbs above montioned brauch of Vb, These bwo apastomoses between
Vb and the r, puletinus VII could be demonstrated in both specizens, but
ealy in one could dhe inservation of the comjressor suscle be dexzone
atratad,

Frem ite position in the medic-puletine femostray the r, paiatinus
VII sends a fow branches inte the epitheliuws of the bugcsl recf, In
the anterior pert of th: orbit the scrve shifts more mediad (Fig, <),
end 4n vhe chonnzl region it runs between the vomer and the mesetlmold,
It then enters a long canal infthe vomer and 4u here accompunisd by toe
as carctls Antzrma and a small branch of the v, Jugularis Interna, The
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r. pulatinus VII leaves toe vomerine cansl sear the anterior end of the
buccal cavity and divides imto seversl ramuli inserveting the buccal
wpdbiwiium,

Vb runs through the bemporal groove just above the p, pterygol-
deus pal togpadrati, In the orbit it snifts fucther laterad, and divides
into three branches, one of which splits up inte several saell remull
phereing the megilio-pslotine amd the jaragusdrate and famerveting the
skin on the latersl side of the head, The other two braaches run rostrad
above bhe mexillo-paulatine (Fig, 4). The medielly situated of the two
braebes sends small twigs through tie vontral portion of the maxillo-
paiatine inte the teeth, sad at the level of the postarior end of the
"Nebonnuse® 4 entors & canel in the maxillo-palation (Fig, 3)s The
laterally situatec branch cends tiny rasuli into tihe skin on the lateral
side of the head, and it contioually shifts more latered, so tLhat in the
nasal rogicn 4t lius latursl to the tentacle siructures &n the large ca-
nal in the maxillo-paletine (Figs, 2 snd 3), From here it sends its fi.
nal branches into the skin, In Fi.g, ¢ the medisl branch csan be seen also
inside the tonbtacle cavity im the maxillo-psintine, amd 1t ruas rostrad
on the medial sice of tne teatucle structureve, IV sends six branches
dnte tus skin surrounding the teatacle groove, wund the remaining (ibres
are distributed to the‘ gkdn on the ventwal and lateral sides of the hexd
snout, Vb 4s thorefore & mixed merve, but with ocaly & {on viscero-motor
£ ibres forming two branches, one ianto the @, adductor sandibalue extere
Bus mojor and bhe other to tho compressor wuscle, The sensor)y Eibres
of Vb mulnly inmsrvate the skin om the Jateral - ides of the kead,

Va, as wos stated sbove, romains unbranched until it resches the
antorior end of the orbit, where 1t 48 situsted in & doep groove on the
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lateral side of ihe mesetimoid (Flg, 4). Here it gives off & branch
ranaing laterad and dividing inte four sacller remuli, three of which
innervate the saln on the dorasl side of the head, and tue fourth cenm

be traced far rostrad and lovervates Lie consective tissus tentacls sheath,
In the nasal reglon, Ve runs againg. the messtimoid in the nssal cavity,
in the posterior part of which it gives off & branch ruming far leterad
(Fige, &) and then rostrad betwesn the nasal gland snd the “lebennuse®
glond (Fig, £)3 tnis branch theas divides into several small twigs pleic-
dng ihe maxillo-pslutine dorsally and innervating the skxln on the dorsal
side, The muln stem of Va, hawa-ver, resains dn & medial position egainst
the internsssl septum (Flge 5)¢ At the level of the anterior end of the
"Hebunnase® bhe dorsal olfectory nerve lesaves its cansl in the dorsal
pdrtim of the mesothmold snd for a short distance Ve and Id form one
merve trunk (Flg, 2), The fibres of the two merves are histologleally
completely differeut and easlly distinguishable from euch other, From
tis comwon merve trunk, Vo gives off & brameh runuing down against the
intornasal septum (Fig, <), and entering the vomerine canal which was
previocusly eccupled Ly tae r, p:gl,atm VII (Fig, 1). Va thea deparctss
from Id und enters a cunel in the corsal portion of tue nasopremaxillary
(Fig, 1), from whers it sends seversl bresmechlets iato the skin on the
dorgal side of Lhie hesd, Hear the tip of the snout & long canul forms
in the modial portion of Uhe nasopremexillary amd Vo extende dosmwards
in it and sends branches tu the ékin of the sacut, The b.anch of Va in
tan vonurim cancl inoorvates the skin on Lbhe voegtral side of the snout,
Va 1s therefore a sensory merve, lmnuervating cepeelally the skin on the
dorsal side of Cie head and the skin of the snout, It forme ; temporary
ansstomosis with the dorsal olfactory nerws,
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ihe gonglion of the acustic nerve lies prussed ageinst She inner
wall of the otic cupsule, and from it three branches enter the lubyrinth
eavity, through thres foramina, Two of the luttor vre situsted v.ntrally
wherens the bthird cocuplies & mors douyesl positions There io mo counve-
tion whatsovevsr betwsen the roots of tLhe ecustiec and faelel nerves,

The distribution of the cramiel merves of Gectrypetes 48 slnost
identical with that of 8iphomoys, wnd very similer to that of Devaophls,
The two g.nglis of the trigeminal norve wre compieotely 8 parate in these |
threo genera, snd ths genlcuiste gunglion and the gunglion of Vbée
are continuwus iAo Sigboaups and deolrypetss, U(he fucinl nerve roob hus
its own forasmon lamedistely anterior to the utle capsule, even as in Dere
mophds and Siphonovps, but only one loremen for the twe porti.ns of the
trigamin:l nerve root iv present la Geolry etes, whereas tws separate
foramins sre present in Dermophls and 94 honops, The roots of the tei-
gominulppfacial and scustic nerves ure seyarste in these three g ners,

The ansgtomosis betwosn the chorda Yympeni and a brz;ucb af Ve,
is proseat a8 im Dermo bhis, Siphonope und Coecilia, ss well ag the double
snostomesis botusen the r, padotinus VII and Vb even as in the latter
two gonerae In Siphonops Shs braunch of Va running dowa sgeinegt the dntare
nesal septum, forms a tomporary sasstomcsis with Id, Iv and & permansnt
snestomosis with a branch of Vb, In Geoctrypeles this braach of Va is
also 9reson£, but it forme no anusbomosus; the mods trunk of Va, hovever,
forms a tempurary anestomosis with Id,

Va 48 & sensory nerve in all geners etudicd by the wuthory Vb
bss a few motor fibres end Ve alse, In wll these genora Va fnnervatcs
meinly the skin on the dorsal side of the head snd the skin of the saocuty
Vo innorvetes tio ekin on the laterul side of tue head, and Ve innervates
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the skin on lhe ventral side, The n, abducens is present s in Scole~-
comorphus and Coscilis, It leaves the cranicl cﬁviiy together with the
root of Voo, rucs furwards for a ghort distunce in the gongiion of Va

smd then epters the retractor muscle,

The arteric sta,edialis iz & brasen of the &, carcviis interna,
glven off from the latter in the occljitsl region, 7The a, carotis inter-
nu is hers situcted ventral Lo the nsuro_cranivm and rune rostrad in
this posivion eas fer asg ibe anterior end of tie otic eapsule, where it
enters &he craniul cavity tarcugh & foramen fa the base of Lhc neurocra=-
nius, In the craninl cavity it glves off one large branch supplylng the
brein, and the sain stem of the art-ry runs forwsrds in the cranial cavi-
ty for ¢ short digtance end achleves an exit turough a foramen situated
ventral to the foramen for the trigeminsl norve roots, In Flge 6 the
artory can be sweb lying 1a the basal boney It then runs rostrad with
the r, pelatdaus VII (Figs, &, 4 end 5}, Ilmmedistely boudnd the nassl
rogion it éivsa ofyh branch supplying the roof of the buccal cavity, and
in the nusal region the &, carotis imterna and Lhe v, pulatinus VII
enter & eamsl in tne vemer (Fige. 2). From tiuls canzl, two,bramchwss of
toe artery sre given off iato the nusal cavity, one supplying the "le-
bepnuse® and thoe other the main nasal sse, Anothyr lsrge branch 1s then
glvin off inito Lhe bueesl nyithellium, SHear toe enter or end of tie Vo
mer, the &, capotls intorma loaveg Lhe isifer, and forse an anastomosis
with tne artery from toe olber side, anc then divides into several saall
branches supplyling the sagut regica, ‘

The a, stapedicids, as is montionad ebove, s « braneh of the a,
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cerotis intcrna, Im the occiﬂitll and otic regiims, it runs alopg with
ths r, hyom:ndibuluris VII snd the v, jugulsris htcma (Flge 7)s Its
" first branches are two mll 'Mgs socompanying the chorda tymp:ni into
Kbi Sauie Tiws and & Beonili of i ¥, Seasndtbilietn VIESMAG N .
cephalowdorso-mcxillaris, Thé mzin stew of the artury runs forwards
thraugi: the quacratooranisl passage with the gunglion of Vbée and in the
. tempoaral groove it sivei off a branch accompanying Ve into the lower jaw,
This bransn divides 1.9&0 as mony twlgs a8 ihera erc reaull of Ve, and they
sccompeny thoe latter t‘o their finul teruinctions, The muin stem of the
u'ter: divides intc two branchess ons scoospenying Va and the other Vb,
These tuwo brénciws also divide into neumerocus smaller twigs supplying
the verious ramull of Vi and Vb, In all the figuree the branches of the
8, staediails can be scem as tiny vessels accompanying t«:m bmé!ms of
She trigomincl norve, ‘

Tho cranial veins, sspecislly the v, juguleris interma, are
mueh branched vessels as in all yenora studied by me, The v, capitis
lateralis arises in ths nusal region as a nstwork of small vessels above
the nesal sacs, Behind the nssal region, the veln sccomyenies Va (Fig.
4) and in the temporal groove it receives brunches frum the m, levator
qna_driu, the m, adductor mundibulue externus major and the m, aaductor
umdlmaa ext rous miner, a8 well as # large branch from the gaa.iguen
of Vb+e, It thenu run: ceudad above the ganglion of Vbée and in the qua-—
drato-cranial passege 1t forms a large sinuscidal network,

The v, juguleris internme urises in the s.out a8 & large note
work of small vessv.is, ItAraceivw branchm‘arismé a8 & network in the

buccal roof and around the tentacle structures (ngs. 1, 2 and 3), ond
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in the orbital region the veinm sccomp.nica the r, palutinus VII aud the
a, carotis inv rma, Jamedistely in front of the m, levetor quadrati it
forms an snastomosis with the v, capitis L.ta;.ral.tu. In the temporsl

: .regim the v, jugeloris interns rune below the gungliion of Vh+e, and ﬂ\
also forms a large nelwork in the quuirato-cranisl padsage, One lurge
venous channel arises from the venous netsorks formsd by the v, Jugulsrds
dnterns and tue v, ceplils laterails, and 4t 15 joined by one vessel
emsrging from the cranial cavity through & foramen situsted lmmedictely
above tone foramcn for the faeclal nerve roote In ths occipital roglen it
is jolned by & large vessel leaving the cranlel cavity trrcugh the jugue

lar foremen toguthier with the roote of the ninti snd tenth crunisl nerves,
3 X .2. 1 I08

A8 wes pulntec oub in vhw Lutroduction, Geotrypetes s very simld
lar %o g oners such as Dermophis und Siphonope, although it posscsses a
fow foatures elso cacountered in Coeedlds, & gonus showing meny ®peclaiise
ed features, Ine vardcus polotu of importencs in the cranial wurphology
of Geotrypstes have been discussed in detail wbove, and unly e briof sum-
mery will ve given hors,

ihe bonee in the nesal region huve fused Lo the same extent as
in oo other geners mentioned sbove, snd the mein nusal sac presents the
Same plan ag in Dermd hlc and Siphonops, The ventral indentation is pre-
gont, and the mala nssal ene 1s o well-developed olfaetory organ, The
"Hebennuse® anc s glend are better developed tien in Dermopbls and Si-
phonops, and rosembls thvse of Coecdlis more clossly, 4s in ths latter
gomas, the "Nebunnuse" is aiready enclossd in its own cavity separate

from the nsiz nassl cuvily, mvm and even the ventrsl elfsctory nerve
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shows signs of begoming divided into two porticns, ome for the main pa~
sal sac and the other fur the "Hebocnnase", The mein nassl sac, however,
shows no signs of degencration as in Coceilis,

The tentaclc structures are well-developed, but tie orbital gland
and tho compresscr muscle are nob nearly as lerge as in Coecilis, The
tnamaﬁw of the retractor muscle could be traceds the tentacular ape
puratus thorefore shows no sigms of degsneration, The uys of Geotrypetes
consists .or a well-developed optic cup and lens, and & large orbitsl :
opening ic prosent, so that the eye &8s clearly visible through the skin,
The aye ia therefore just as well developed as in Dermophis and Sipho-
nopay whereas in Coecilia and Boulsngeruls, the sye hag dogenersted to
a tiny pigmont mase and 4» completely coversd by bone,

The trigeminsl musculsture is similar to that of ouler genera
studisd by me, The m, pseudotemporalis is absent as im Siphonops, Eoulene
gerula and Lermophis, The quadrato-bisul articulation and the two muscles
associnted with it, show no sign of degencration ot all even as in Der-
.mophls and 8iphonops, whereas the articulation and ths m, levator que-
drati are degenerating in Coseilis, Ths Guadrato-ste edisl articuition
on the other hand, shows signs of <egeneration, but the degencration
has not progressed nearly as fer as in Dermophis wnd Coecilia, In the
latter the stapedlal styls and the p, columellaris Mh@drnﬁ have
fused cwplguly, while in Siphonops no deguncration has tekea place,

The sbapodisl footpiute fiks fused to the side wall of ths neurocranium
ead tho j, ascendons jalatoquedratd is firely e plied to the paraquadrate
by mcans of demse comncctdve tissue, Toe palatoquadrste therslore secme

to be unable %o sove at all ‘and the welledeveloped quadrato-basal arti-
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 culation scems to be sugerfluous,

ibe cranial nerves snd their gunglia, as poloted oul above,
show hurdly any du'mrm from those of Biphomops, IThe genlculate
ganglion ana the gunglion of Vito are continucus in both gonera, and a
sensory ancatumosis between the olfactory merves and Va is present in both,
The doubls snastomoses betwesn the r, palatinus VII and Vb and the anas~
tomosis beteeun Lhe chorda tym,eni and Vo are des -ribed for both gonera,
The gunglis of tha craniul nerves of Cueciiiu are eatirely diiferemt
from tuose of Gootr;petes, Biphonops and Dermophis,

As regards ths bloodvesuels of ihe hsud, the a, stapediclis di-
vides into numerous brunches scocompanyiag the branches of the trigemiasal
nerve, a8 in Siphonups and Coecilia, The a, carotis interns could be
traced tc ite final terminatioms, 4t their aaterior ende the two arteries
form an anastomosis with each other, Branches of the srtery could be
traced to th. nasal sacs and o the buccal e ithslium, The v, jugulsris
interns =nd the v, sapitds litsralls ere not different from those of other
genera, but only one cepbalic brench sserging from the coranial could be &
demonstrated, The number of ceybelic bronches and their means of exit
from the craniusl cavity vary vary such in the different genera, The lurge
branch psssing through the juguler foramen is preseat in Geotrypetes
as in all geneta studied by the suther,

Taking into comasideration all the various cranial features dh-;
cuszed above, it scems ressonsble to class Ueotrypetes with such genera
as Dermophds, eud 5iphonops representing the general Gymac.hiome plan,
k!t. dous, howiver, show syeelalisution of certain psrts of the nasal sse
a8 in Coscilis, which latter differs profoundly from Geotrypetes, Der-
mophis and mopn a8 regurds most of the eranial features,
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4 of sbbreviations to_show the mumber of the figure

whera bhey ccre firs1t intreduced.

acin 1; asty 13 bas by bo 85 bep 6; br 43 cpm 4; csb i3 cis 13 ctym 73
dobg 4; fr 25 geen T3 gVa 6j gVb+c 65 ls 4j mum] 55 maun 63 ablj 63
medm 53 mem 1y wemp 33 mg 1y alg O wons 13 mptg 83 mxpl 13 nbg 13 abn 25
Bg 1y npm 13 n VI 85 obg 43 oluns 3; ote 73 per by pasa 6; poas 63

pi 45 prug 53 prq 93 qua T3 ret 43 rpl VII %3 rp:ma‘ 43 ria 43 r Va 8;

v Vo 63 » VII 73 sfy 7; sg 13 symc 6; veh 7; vepl 53 vjug 1; vo 1}

Id 1; Iv 1 Va 1; Vo 1; Ve 6,
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Figure l. Transverse section through the anterior part of the nasal
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1n the series of centributiocns to the cremisl morphology of
the (yaau blona, goaera from several localities huve been studicd by
the suihor, The fol iowing geucra were jnvestigated by various WOFKErss
Iohtiy ophis glutinosus, ao Orieatsl form, was studied in great detall
by fledershels (1878) snd the Seresies (16¢3)e The dats given by the
Latler will be referred to in Uhe sumsury given belows X, Peter (1898)
described in some detall the sceroscopie anctomy of the skulls of
Boulengerula and Seviecomoryus, two last African gamtﬁ‘sa e Viliiers
(1988) snd the autuor (19409 have, however, studled the skulls of these
two gencra aiercszespieally, i, Mareus and hi: studente in & long sSe-
ries of comteibutions (1808-19858), described th- anatomy amd develop—
mept of the Hypogeornlds gkull; thiz genus ocours in thoe Seychelless
In l9i8-1859 the adlbor inveotigeted tuwe specias of Lermoghis; one ré—-
presented in South Americs emd thes sther in fast Africs. Wicdershela
anc the suthor (1959) described s cranisl morphology of two South
sa.rican generas Covellls end Siphonoys. IB wdditien Lo tbese a dest
Afriesn guonus, Geoleypoles, has recently been studied by e author
(1940 .

A suamery 9!’ the cramizl [eatures of the above wentioned eignt
geners will be given below, and an sttempt will be made o sert out Lbe
verious points of phylogenstie aad t.xonomic importsnce, The ontogeny
of ouly two genora bus boen studied so fart that of lehviyophis by the
Serssing and Poter (1896), end of Hypogeoshls by darems and his slucentss
Phe varicus crenial struclures will be treated separately io theveun-

mory glvem b lov,



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

e

The Gymuopblione sikull is a very suull and coapactly built
structure, with the verious orgene very closely pecked, Considering
the: small space vccu ded by the nusal sacs, Lhe latler show & consi-
derable amount of veriation in the varicus geasrs, The wverlistiens
s hiowa by Uhe nesel sszes ifa certais geners wore considered as indicaw
tive of a compensstory dovelopment for the degencration §f the eye,
in intcresting fael noted in geuera in which tie nusal sacs do reach
msrked developmeut, is that the development of the temtacle and its
sasociated structures keeps pdes with Lhe develegment of the pasal saca,

The gemeral plam of the main nasal sec ds found in genera
such as Dermophis, Siphonops, Geotrypetes (suthor) and Iehihyophis
(Sarasins), 18 the following: It comsiuts of ithree portions, a ahﬁrt
anterior portiem with & dorso-loleral indentullicn and with walis form—
ed by tidek -lfactory epithelium, & lurge median portion divided by e
ventral indentation mta,(i'aimaouact.ar, and a lateral respiratory
portion, and & short postericr jortiom dividiag into an oifsctory
portion ending blindly snd & lateral portion o eming into the bucesl
cavity, The other gemera studied difler from the above plsn, In
Scolecomurples Lhe venlrel indeatation is preseat, bat olfsctory epie
thelium ic present ulsc in the lateral portiom, whereas im the sbove
sentiocncd genera Lo leterel portion is clothed by indifferent respile
ratory epiibellus, In Hypogeophis, smccording to Laubmann, olfactory
epithelium is present in both lateral and medizl portions with indif-
frreat ppithelium separatiag the twe portioms, Judging from the illus-

/7..)'('.«..5
trations given by Laubuonn and bewbs-en, the voptral indentation is not
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Ze
asarly as deep In Hypogeophds s in the abcv:‘m«.ﬁt.ianed gensray they
aiso describe the dorso-lateral indentstion in the anterior portion
of the main nesal sze, but do not mention any division of the posteriocr
purtion of the maia nssal sae into sxkiim an olfsctory porticn ending
blindly snd a latersl portioem cpening into the buccal eavity, In
Bouleaguruls @ wentral indeatation is omly slightly indiexted, and tbe
main nasal sac cannot be considered as conslsting of medisl and loteral
poartions, Jfeciory eplthelium ig well developed in the main nasel sac,
and its osterior ;ortion romeins undivided ss im Hypogeophls. In Coe-
eilia the main nasal sac is definditoly mot indentatsd and the oifseic-
ry epitieliuwm o very poerly devilopedy the mzin nssel ssc 18 a etraight
tube wiih s préamahlj exelasively respiratory fuanction., From the s-
bove it therefore bocomes clesr that in Dermopnis, Sijpboncps, Geotry-
pates and Iehily ophls the sein susel sac is divided into olfactory sad
rospiratory purtions by a ventral indentetion; in Hypogeephls and
Scolecomorphas, slthough a ventrsl indentsation 1s wexy presemt,olfac-
tory epithelium is found throughoat the whele of the wain nasal ssc,
and in the former genus the ventral indestation 1o veyy slight in come
pakison with that of eother gencrs, In Ceeciliz snd Boulengerula the
division of the mein nasal sse into respiratory and cifsctory portions
is not represeanted at wull, and in the foraer gemus the olifactory eple-
thelium is wory poorly developed in the main nusal see.

Besides Ui mela nssal sac, there is slsc & "lNebemmase” which
has developed a@ nn evsgination of the muin nasal sase, 85 lescribed by
the Sarasins for Ichtiyo his asd by Lsubmenn for Hypugec bis, Its walls

lateral
cunsist of very thdek olfactory epitivlium, anc it lies wemSemi o ths
main nusal sze, esicepb at 188 posterlor end where 1t lies wenlral to it,
and it opsne into the literal portiom of the latter, These conditicus
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8pidy to the "Sebennase® of Dermophis, Siphenope, Geotrypetes, Iehiby-
ophis and Hypogeophis, In Scelucomorphms the "NHebepaase® liss veniral
to the muin nassl sse bhroughout its whole loagih, buil 11 opins ints the
mein nsssl see sz In the above mcationed gemera, Ia Boulsugeruls znd
Corcilia, it lies lateral to the Buln pese} sue at ibs anterior end, but
&t its posterior end it extends mediad as far as Lhe lobornasal septum
and hes 4t opening in the m:dial well of the umdivided posterior pur-
tion of the meln nossl sse, Inm all the gsnera with the emeeption of
fypogeoyhls, Coscilia snd Gectrypeies, the "Nebennase® lies im the same
pavity a8 the wain naval ssc, In the three geners mentioned zbowe,
the ‘ﬁabéanu' bes its cen cuvity im the muxillo-pulatine, The "Nee
bonnzse?® cavily and the mein nesel esvily are sepursted by bone at thelr
snlerior ends and by cempective tlssue flriiey cuudad, Into the satericr
blind end of the "Scbenmase" of all the gen-ra deseribed, two tuntacls
canals open, They open at thelr diatal ends ianto the tenituclie yroove
siltusted belwoen Lhe ax\.f;rnal asrisl apertare snd the eye, The "Huben-
asse® is foumd im the Gymnophions caly, and is & highly developed sense
organ functioning in comjusctioa with the teatocle, The animal can
therefore mot caly ssell by lohaling through 1te externsl nariel aper-
ture, but also by inholimg through t:nu teataclie cansls into $he "NHe-
bennuse”, and ean yrobably locate ocdours in this way, as puiated cut
by Leubmunn,

A sw.ll see, the "Choanenschleimbeutel®, lylng bebind the "le-
benmase® and openlng lats the posterior portiom of the m:in nasal sae,
is apparently represented in all gensra, execpl Hypogeophls. The "Chos-
nenschleimbeutel” is deveid of olfuctory epithelium and opens into the
buceal eavity together with the main mossl sce, Laubeann dié not find
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thiv sas in &».:ugeoxem, but describes u dorsally situcted organ of
Jeccbson, absent in all She other genera, It was not possible for the
author te procure m:terdal of Bypogeophis for compariscs,

4 pasal gleod lying on the roef of the meln nesal sac, is de-
seribad for all gemcra, I1I%s ziveoll cithber open singly dntlc the msin
Basal see, or it hes o lomg duct Syoming inlo tuo anterior portion of
tie mudn nessl saec, as la Coscllls, Siphomops und Gectrypetes, Laucby
sspn describes a similer glunc fov Hypogeophis, &5 well s smother one
o the vontrsl glde of the m=in nasul sac. In Siphomops toe author also
found several aivooli on the veniral sfde, bat not suck a well devaloped
glend «s In Hypogeosbis. A "hebpwnsase™ gland 45 clse present, end is &
fairly well developed stracture in most guusray, with the excépuw of
Vermophds gregoril In widch s few alveoll pressnt im the wall of the
"Chonnenschleimbeutel”, are the only lodicstion of the gland, The al-
veoll of this gland oycm into the "Hebonmas:® of Iehtn ophls, Hycogeo-
pbids, Covcilie amd Qeolrypetes, In Lermophis, Sipbonors, Beulengoruls
and Se.lecomorphus the suthor fouand She slvesli opeming inte tie “*Chose
nenschleigboutel®,

fwo pulrs of olfsctory nerves cre pregent iu all generas a
dorasl elfactory unerve lauorvaiing tias ssdial | ortion of the main nssael
sse, and & venitral cifuctory neive imserveting tie "Nebungasse® and the
latcrad portion of Lhe main pugel sae, The lsrger nusber of fibres of
tho wveatrul nerve lansrvate the "debemncoe®, and in Coccilis the wentral
neirve was found tw be divided inte two sejsrate portioas dmwedistely
after wmerging from the wifector; debe, wit. the lurger portiom supply-
'hsg ihe "Hebennnse®y Inm Gootrypetes the division of the woentral olfsc—
tory nerve has progressed slmost es far as in Covellia, In Hypogeolls
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Se
asl Gootrypetes the r, opbbbcluicus of the trigeainsl nerve (Va)
forms sn anzstomcsis w¥ith tbe dursel slfsctory nerve, and in Sighomops
witns the ventral anerve a8 well, dAccording to Lachasnn this sonsory

snxstomosis mey well indicate the presence of & a., Voralnslisc,
1 gt

ibe musul cozsule of all tas genoru with the exception of lchitdyy-
ophis and Scolegomorpime, ls furmed by She nesopremexiliaries, tis vomsrs,
maxdllo-psl otines, the sssethsold snd the froptals, whieh latter furs
yart of the roof of Lhe nesal ecapsule, Tioo nasspremsxillery of Hyo-
geopble 4z coscribed o8 belng itormed by the fusloa of the nusal, pre-
maxillary and the septosusillery (Kercus). It surrvuasds the sntericr
port of the muln nz2sai sac coapletely and 1: perforated by Che external
nsrisl eperture, The vomers arc wedsed in vetwoen e wentral jorticns
of ihe nesopremaxillaries anc form toe mediul portion of sibes fioor of
the nassl oz sule, They end caudad Just beyond the choanae of which
tihey form the medial ris, Tbe vomer, sbom lovked at frow tne ventral
side, is mot {lat, but slightly arcled, aand & long ecenal 18 pressat in it,
The 8, corelds fnmterna and Lhe e pedetisus of toe fuclal nerve run
rogtrad in thic canal, At tholr anterior snds the womers overlap the
sntorior prolumgetdond of Lhe basal Done,

The maxdilo-pulotine i: situalsd leterslly sud extends very
elightly mﬁm @orsal surfoce whore it fores s suture with the dursal
portion of tue assopresszilliaery and behind he lstier with the fromtal,
It slso extends on %¢ the ventral surface, sad furas a suturs with the
ventral portion of Lhe nssoyremaxilliary suc with the woasr, The muxilio-

palatine s pertforated lsterelly by the tso temtacie e¢anals, esnd fu it
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Te
is sfiong groove for the tenteele structures, This groove cpens into the
anterior end of the ocular cavity., Ia Hdypogeophis, Coeeilis aad (eow
trypet s, thers is also wnother large groove im the maxillo-pulotine
for reeeption of the “debennuse®, Im all the gemera the maxillo=ps Lo
tine forms the latersl rim of the chouna, and in the orbitel region it
f_orms the bony floor for the anterior part of the orbii and then be-
o_omes reduced o a marrow process extending caudad to the anierior end
of the p, plerygoldeus palstoquacrati, This posterior process separates
two largs fenestreae in the pulater lnec medioc-pulatine aad basitemporal
fenvstrae, In Hypogeophis, Dermophis, Siphonops and (eotrypetes, the
maxillo—pulatine also forms the anterior rim of the orbital opening,
In Coeeillis and Bouleagerula an orbital epesing is sbsent anc the maxilic-
palatine is therzfore not &m incoopliele on its latersl side cs in tusse
former goncera, bul in the wrbitel region of the latler twe gemere the
sexilio-palatine i3 overlapped by bhe parsquadrsie, wioach cocupies its
position posteriorly,

Ihe mesetimold 15 a very complicaied bome. I caomsisis of &
Prsnswe.peay Glsposed bose lamella, the lamins prascerebralis (Mareus),
se erating the eranilsl ®rom he nusai cevelys. The lumies precercbralis
boars two horizontal _rocesses: a short dorssl sad s long vonlral cuce
The latter forma the posterior part of the ventrsl indentatioan in genc-
ra ia which this is present, It alzo bears & perpeadicul:r iumina
forming the loternassal seplum snd ending vestrad se a cartilagimous
process betuween the two nusopremsxilisries, Caudad the lemins precere—
bralis boers three proccssest there is e mid-dorssl proucess eppesriag
en the dorsal suriuce between Lhe Lwe froulsls im Coeeilis, Doulenge-

ritls, Sipbhonops ead Dermophi:= gregorii. In the remaining goners it
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lies below the froatuls end covers the modiamm sature of the lutter bdncs
veatrslly, Then thore are two lateral processes forming the lateral
walls of the mourceranium ia the orbitsl regiom, and ending on cither
side as tws cartilaginous processes: a dorsal teemis marginclis and a
ventral trabeculs, and between these s & large epbic forasmen covered
by & thick msmbrane, This descriptlon of the sevethmold ca_n be applied
to ail the geunera with the exceptlon of Covclilia and Bouleangerula, The
mesethmoid in these tws gencra differs from that of ibo others, im that
the two horizontel rocesses are very short., Tas dorsal ome 1s barely
developed, and the ventral ome iz present in the a.nhrior third of tbs
nasal rogion oniy, and is very much shorter than in the other gensra,
The lsains prnncsrehralis in all the gexzara. is perforsted by lerge fo-
ramine for the two palrs of olfsctory nerves,

In Ichthye;his snd SBeolecomorphus the bomss in tho nesal regiom
have nct fused as iu the othor genura, There are seperate nasals, pro-
mexillories, vemers, maxilio-palatines and prefrontals forming the slde
walls of the nesal c upsule bobind the maxillo-palatines,; and in both
guners & smell bone lylug laterall& vetween Lhe dorssl nasal snd the
veutral preagxillary, This bone waus termed 2 turblnal by the Sarusins
for Ichthyoprhis, and a lachrymsl by ‘oter and the author (fat Seoleci-
worshas); it swrounds the exteransl nurisl sperture, The mescthaoid has
toe sume structure as in other goners and does wot appear on the dorsal
surfacs, In Scoiccomorphus the bones im the negal regiom do moi form
suturcs; there are actual slitlike opening: between them, and the maxile
lo-palstine 48 a very smail bone in compsrisom with that of other generas
It doos not extend on (o the dersxixsupfzes lateral side of the head,
where 4ts pluce 4s tek.n by the prefrontal; behind the chosma 1t is a
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surrow process abisched to o vestral ris of ibe prefrontsl, The pro-
front.l forme the side wall of the skuli in the orbitsl reglom, and it
is not perforated by ma orbital opening. In Iehibyoplls the orbitel

spening is surrounded by & sopsrate boms, the postfrontal,

1ie structare of Lhe teatsele and its ssesciated structures
verdes very iittic in ihe varlous gemira studied, The tentacle coasists
of an epitbelisl ssc opesimg el ome and iat;:\ the tentacle groove, si=
tusted on the side of the hesd betwecn Wbo externsl marisl aperture and
the eye, ke position of the grosve i relutioa W the narisl aper—’
ture and tae syc veries im tie ddfforent geuners, Lhe tentacic sac is
indented on lue one amhyunmarcmouveuamtmfomga
tentacle fold, 4t the distel end of Lhe sac Lhe commective tissue be-
cemes surround«d by eplthelium sud projects into the tectacle groovs &3
& free testacle wopdlla, In the nassl region the cosmsctive Lissue in
the temtucle fold is replsced by the pretractor suscle of the tentacle,
Thic masele 1s continued eaudas imtc the orbit and teaporsl groove
where it inserts on the lateral wall of the meurccrenius, The tentacle
sse is surrounded by u comnective tizsus temtac de sheath, In the ne-
sul reglon the tentscle sac lise 16 & deey groove or cansl in the maxilio-
yaintine, zad thls grouve oy iate the saterior part of the orpdt,
from which sa orbitel or Herderiam gisnd cste _nds forwsyds imto the
mozillo-palabine groove, where the glund slveoll opem dato ihe teatacls
ssc. 1ho orbital glund swrousds bhe retractor suscle in the ocular
cavity, and the gluind in jts twrn is surrcunded by & compressor muscle

of the orbital gland, mWrmeluuthtbmd
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groove, In all the geners studled, the tentacie atructures ure reisted
to one snother &3 depcribsd abovey Scolecomorphus is the omly gemus in
which thsy are situatsd within the sessi cavity, In the saterior half
of the nasal reglon they lie l:tersl to the mexillo-pslatine, but ik ths
sestorior balf they lic withino tis pasal cavity, and are sopsrsied from
the oasal suce by moans of thick comnective tissus, The immervation of
the retractor muscle could be demenstreted in Scolecomorphus, Coseilds,
Jeotrypetes and lebthye nis: 16 ie ionervated by L B, ubffncm. The
compressvr mascle 1s lanervatled by the v, mu.lllﬁris of the irigominal
nerve (Vb), which therefore cenrnct be a puarely pretresatic dorssl nerve,
but must be partly viscers-motor os well,

In all the gomere with ths cxcepbion of Scolecomorphus, the oye
lies in the orblt lateral to the lentacle structurss, In Ichibyophis,
dypogoopids, Dermophds, Siphoucps snd Seotrypeles, 1% cousists of am
optic cup with & pdgacat ‘lgyar and retins, end & lems; and in t.ﬁau
geaers o large erbital opsulag is present, In i:-:oeilis egd Boulsmgerula
the eye bas &egsxmraied te & small saas of rigeent and so orbitel ocpan~
ing is sbseat, In Seolecomorphus the eye lics in the nassl regica and‘
iz situsted in ths tentecie fold imuediately saterior Lo tae retractlor
muscles The enterior rim of the orbital opening In Lhege geners in
which 4% is pressnt, is formed by the maxillo-palstine, und the rest of
the ria By is formed by the gersguudrate, except in Ichinyophis in which
the orbltel epening is surroundec by the postifrontal. :

The tentacle amd structures are sismilar in all the various goe
ners gludicd: ioe only leportest verlatlon belng e relotive size of
the varicus slruclures, In the gensra Coecllis and Boulspgerule, 4n
which the aye has degencrated alsost céupleuly, the orbitel glund, re=
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tractor smd compresscr suscies sre exceptionully well developed, In
these genwrs tov Uhe mosel sacs uaderge spocialissbion (see above), uad
tao marked develo ment of the "Ncbennase® and the tentacle structures
can resacnsbly be sesumed ¢ be & compensstory development for th: ulsust

compiete degeacration of the sye,

The bomos in the nesel regloa huve airsady beem dlscussed, the one
1y rvoemuining ones sre t-!w basal, parictal, frontel, parsjuadrate, pals-
toquadrate sod the stepes, The bapal bouie is 8 large stracture, formed
by the fusiom of ithe exogcipituls, tbe periotic boues, probubly an
aiisphencid snd the pereasphencid (Mercus)., In &ll the geners gtudied it
surrounds the foramen sagnum and foras the two large occipitsl con-
dylese It incorpurates he two otic csysules amd forms the flsor and
side wulls of the peuwrscranius in the orbitel and Seaporal reglons,

In front of the otle cagsula Lt s perforsted latersily by & forasen for
ths root ‘e! ths faclal aerve, excerd in Coecilia shere a sepurats fors-
@en for the latitcr is cbgeat, In front of thls, a large foramen for the
trigaminelynaive root 1s prascnt in the loteral portion of the bassl
bune, {his latler foramcn may be subdivided; so thai the ophiislumle and
mexillo-maniibulsr oridons of lhe trigealox]l nerve root bave zoéparatle
foramine as 1o Dermophis and Siybomozs, 1o {romt of tae otic cajsule the
cusal bonc is u‘;.uu periorated ventrally by a foramea for ths 2z, carstis
iuterna} & pitultary forumen i absoat, Ia the temporsal regiom the bone
bears & ventrelfprocess direcled laterads the basipleorygoid srocess
forming an erticulation with the p. plerygoideus pulatuquadrati (see be-
low), In the orbitsl regiom the lateral portdon of the bssal bone is
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cuatinued as wo cartilagincus burs, the teenis merginaiis and the tra-
beculs, These tmogcartiiages, o6 montiomed sbowve, are alsc contimusus
" with the lateral portion of Lbe meselimold, According Lo darcus, the
optic foramen between ths taendls and trabeguls iz very ssall in Hypoe
geophis; im uil tae other gemera It 1o lsrge, sespecially 5o in Geolry-
putes, Ventrally the busal bome forss the floor of the neurscrankam;
in tae chounel region it beecsmcs nurrower and is coatinued very far
rostrad iate the meesl yeglon &s & anarrow process lyiag above thie vomers,
The frontuls snc porictads form the roof of the skull bekind

the nsssl capsule, The forser projects far rostrad below the nusopre-
paxillaries, sad tié mesotomold sppears on the derssl surface between
thengdn some goucrs (see above), The perdctals lic behind tke frontela
ana reach caudad &3 far &5 the posterior emd of the otie capsulej the
basal bone thoo exteads oa to ths roof of the skull,

The purcqusdrate forms Uhe side sall of the skull behind the mue
xiilo-paulatine, and bstween il end the lstorsl _ortiom of the basal bone
& lergs tempodel grouve is emclossd, open on the veatral slie, The large
opening is divided into a medio-palaiine aad a basitemporal fenestra by
the posterdor ecléagsiion of the maiillow-palstine snd he anterior pore
tdon of the p. pherygoldeus pulectoguadrgti, Ihrough the baoiteapcﬁl
fenestrs the masticatory muscles inncrvated byﬂw trigeminsl nerve pass
to the lower jaw whero they are inserted, In gener: with an orbitsl
opsning the parsgucdrate forws its posterisr, dorssl amd vemtral rims,

In Coeclils, beulengerulsz and Scolecomerpims, whery sn orbital ot

ing 1s ebseat, the parsquedrate is contimued far rostrad, especislly in
Boulengerula where 4t oxtends far into the nssal region, Ihe parfguasdrao-
te reaches the parietal in only two of the gemers studled, IHypogeophls
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end Coecilis arc the only truly stegoiurotaphic gemers with the paragua-
drate effecting contiguity with the peristal, Dermophis, Boulengsruda,
Seolecomorpbus and Ichbiyoyhis are slightly asygeokrotaphic with a nar-
rcw-clit scpsrating the parsgusdrate snd peristal, amd in Sighonops and
Geotrypetes the siulls are much more mygoxrotaphie, Especially in the
latter gonus the temporal fossa is very wide, The parajuadrzte ends
caudad in froat of the otle ecapsule,

The gglatoguadrate,in all gensra wiih the exce tion of Scole-
comorpiue, 1s a fairly lsrge bonc with four processess a p, articuluris
forming the juw srticulation, & p. pterygoideus given off from the vene
tral side of the bone and extending far rostrad, & p. sscendens underly-
ing the poraynsdrate snd a p. columellariec erising froa the posterior
surface of ths boae, and lorming the yuadrato-stepedial articulatica,
The peo petrygoldeus palatoquadrati forms the quadrato-basal artic uls-
tion with the busipberygeid process of ihe bussl bone, Anterior o the
articulstion, ths 3, plerygoideus palstoguadrati is & aarrow process Ly-
ing between the medio-palutine a.d bositemporal femestree and it resches
the posterdor end of the maxillo-palutine (see sbove), In Ichthyo bis
& guadrato-basal articulation is notl formed, although the two precesses
approsch esch other clesaly; oaly a comcective tissue comnection i pre-
sent between ‘hem., In Coscilia t.i;%. tre processes formimg the ariicu-
lution have fused with such cther to & falr extenty th: articulation inm
this gemus is therefore im the process of boing lost, In the remaining
geoera toe articulation is well deweloped,

The p, ascendens palstoquadratd is & broad bomy plate, with Rts
anterior portion covered by the paraquadrate, and the two bones firmly
ccmonted to each other with only a thdn luysr of dense comnective tissue



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

is,
soparating them, According to Barcu: some movement s possibls buluesn
these twc bones in Hypogeophis, wlthough in moat gomers studicd by the
author it can only be very slight, Ia typogeopghls snd Coceilis the p,
ascencens yslutoyuadrati reaches the perietal; in the other ge=nera it is
saparated from the purietel by the tempural fossa, The p, columellaris
palatoquadratd is short and resches the paterior enda of the stepedicl
style in sll the geners excepl s Scolocumorphbus, The two bones form
a gusdrato-steyedlal srticulstion which is well developud ia Ichihyo, hds,
Bypogeo his and Siphono 8 enly. In the obher genere s certain amcunt
of fusiun tukes place belssen vhemy wnd do Coscilia this fusion is zle
most complete. The quudrsto-stajedisl articulstion is therefore alse
in the process of being iost, Hipgh the loss of inds articulation the
skulil becomes ak..lnetic.

The gtapes c_onsists of & footplate fitting intc the frounesira
ovalis, snc im &ll the geoers studliad with the exeeption of Hypogeophds
sad Ieathyophls the footplate 1s synchondroticaily fused to the side well
of the otiec capsule; movement of Lke stapes fa the fopegtre svalis is
thercfore impussible, The styls foras the quadrato-stapedicl artieula-
tion, as mentlioned sbove, In Geolegomorpmis a gta,ce 1z completely sab-
sent, and with 1%, of course, the yuadralo-ste, sdisl articuletion,

The ptorygold is wboent ss a se arste bone in mosi of ths geners
stuaied, accordimg to Luther (1914) snd Marcus, the pterysold remsins §
sepsrate in some genera, whereas in others it fuses cither with the p,
plerygoicles pelatoquacrati of the maxilio-pslutine. In Siphonops, Cos-
silia, Iehilyyophls and HBypogeo bis a w;arawp/\::?gizrim by the &=
boeve meatloned sutnors, In Siphonogs the author deseribed o sm-ll bons
botwesa the p. plerygoldsus poletogusdrati end the awdllo-pulatine, and
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it was swggested tact thiz obvicusly degesscrsting bome cculd be c onsie

dared s & frunsversum,
«; L the sepgorial

The muscles were described in detall by [ulber, Morcus and the
suthoryfor various gsacea. Tae folloving are ene watsred in the suspen-
sorisl reglen: ths m, levoiler quadrstd, am, adductor sundibulee externus
major, ®, adductsr mendibulue externus sdmor, m, pseudotemporalis, m,
pteryyoldeus and Lhe B, o bulo-dorsv-mcciliarie, The m, levstor guadrse
4 arises from the lateral wall of tiw nedwrccranius in the region of the
foramen for the trigeminel nsrve roobl and separates the two ganglisa of
e trigemdnsl acive, The muscle imsertis on the dorsal surface of the p o
plorygoiccus pulatoquairati suere the latter forms the (uadrato-bassl
srticulstion, It 1= falrly well developed in u&st grairuy bt is eoge
plutely sboent in Scélecomorpims snd only a few fibres remsia ia Coeci-
114, 1o the former genus tihe absence of the musc@l soints to & loss of
kinesis of the skull, and 1a the lztter it degen rates slth the quadratos
basel articuintions 1.e. ite degenoration egually points to the luss of
kinesis, The imnervition of the musele could not be traced ia any of
the gemera studied by the sutlbor, bub sccording tc ¥arcus end Luthsr,
1t is Innevvated by & brasch of the v, mncﬁulwria V (Ve}e ¢rofessor
de Villiers faforme me that he hed the gpuortunity of sesing the inser-
vation in one of ‘rofsssor Harcus® froantel series of dvpogeoubis at du-
nieh ia 1955,

Ths is large in sll the gew

ners studled amd 111is the grester part of itbe temporal groove, It
arises from the parietal, frontel cnd peraquuiratey wnd extends wery fer
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rostrad 40 some gen rsj in Siphonops for exasple it extends into the ns-
sal region. I is seperated from the m, lovator quadratl by the ganglion
soxillo-mondibulore of the trigeminal nerve anc by Vb, and 4t pasges
through the basdlompural fenestre o lnsert onm the lower juw, The g
peeudotomporulis, described by Marcus end Luther for Lophibyophis, Sie
phonos and Hypogeophis, snd by the author for Dermopnis mexicasnmus, lies
medisl to lhe a, adductor mandibulce externgs meajor, In Scolscosorphus,
Boulongeruls and Geotrypeteos the muscic g abseat,

The r arizes partly from the

Pe sscendens pal:toquadratl and partly from the pareguedvute, It is
suall in most geners, and lerge in Geotrypetes only, It liea lateral o
the @, sdducior mandibulse externus Bajor, and is separated from the lat-
ter by Veo I mlso pagses thwough the besitemporal femestra to insert
sa the lower jaw bohinag the insertion of tho m, adductor mandibulse ex-
torous mejor, These viscero-mptor muscles msntioned sofur are situsted
in the teaporsl groove and are ionervited by branches of Ve, although
& branch oi Vb hes besu tracced by the author into the m, edductor man-
dibulae externus mzjor in Dermophis, Geotrypetes and Siphono s,

ibe m, plorypoldeus agpears in sectiocn at Lhe same lovel us the
me levator quadratij it ériﬁes from the ventrel surface of Lhe Xasme
Jawgank p, plerygoldeus pulutoguedrstil and inserts oo ibs medisl sur-
fuce of the lowsr Juw; end is alio innervuted by V8. The m, cephelio-
dorgo-maxillards 1s & lergc structure arising {roa the outer surfoce
of the parequadrate, p, asceadens palatoguadrstl sad the jaristel, and
it is lomeorveted by viscerc-motor fibres of tie r, hyomwmdibulsris V11,
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The feeial cnd trigemincl serves hove been studied in deteil ia
most of the above mentioned generu, The faelel perve root leaves the
erendzsl csvity through a forsmen situated imacdistely in front of the o=
tic cepsule in all thes gonera except in Coscllia, where 1t leaves the
crandsl cavity together with the root of the trigeminsl merve, Thc ge-
alculate gomglion in lermojbls mexicenus, Boulsageruls and Scelecomor-
poas is forked, and thers iz in Lbese geacrs wa indication of a separate
gangiion for the sxaswry viscuro-sgensory fibres of the r, palatiouc VII,
In sn lehinyophls embrye & su;«araie genglion pro remc palatino VII was
founa to be present, so thut i ibe wbove mentioned geners vhe signl-
fleance of ths forkeo guniculats gunglicg becomes clear, Ia Ciphonops
sni Geoteypates the geniculote gouglion sad the ganglion maxiilo-m:ndi-
bulare (Vb+e ) have fused to form o lurge gun,glienic mess, Ia Cocellh
s seperate ganiculste gunglion i: completely absent, the wnézo_xv fibres
of the feelel mnerve passing tixough ths gunglion of Vbic and the motor
fibres belng s, lied té ths ganglionm of th ncﬁst&c nerve, which is there-
fore theasretically a4 gunglion acustico-fuciule.

Th- faclei nerve hes threo moin branchess the r, hyozsndibu-
lards VII runulng cawdad agednst the otde espsule and ipas.wating the
B, csphulo-dorso=-msxiilacis; a chords {ympsul (= & pretremstic remus nine
dibulards VII) rusning forwsrds in the lower Jew and forming an anasto-
mosis ailn Ve, and tne r. pelatious Vil conteining the viscero-seansory
fibres of the foclsl usrve end innervetiog the epithalium of the bucesl
boof. Th. chorda tympend wasz [ound Lo be sbsent io boih Sculscomorpims

and Boulengerulag it is present in all th: other gemera, The r, palatie
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nus VII ruas rostrad in all gemere, with the exception of Boulengeruls
where the nerve foras a coamissurs between the geaiculate ganglion asad
the gungliom of Vbéc and onds in the latier genglion, The v polotioes
VII and { b form tw. anzstomoues, sxceyt in lermophis and Scolecomorpius,
in which only on  wnistomosis ie [urmed,

The trigeninal root divides in e eraalsl cuvity into ihe ophe
thelmic (Va) and the mazillo-mondibular (Vbde) portions, In Dersuphis
ant Sljhonops the oo roota leawe through ceparate forsmina, in ths olber
geucrs oaly cne lurge trigeminsl forsemn is present, With the exception
of Seolscumorpilus end lehthyophie, two ssparste trigeminsal genglis are
present, sad lhey are in no way connected with esch ctuer, In Seole~
comorphmr only emc gsnglion is present (de Villiers), and in Ichthyouhis,
although only cne ganglion i3 ;resent, Iagelhardt could distimguish two
saparate portiouns of itiz postsidor portion for the Yhee portion of the
roock .and an anterior portion for the Va portiom of the trigemincl root,
sccordiag to Auldscheidt the twoe Wrigeminul gonglia dowelo; separatoly,
and fusion of the two gun.llie indicate a escondary condition, Ths oph-
tislmdeous profundus is frequsntly conmsidered as noi belonging to Lhe
dorssl perve of the mondibular gegment, but to that of the degenerated
preoral one.

The Ve branch of the trigsminel nerve pesses into the lower jaw
afte?’giviﬁg off the viscerc-motor branchss sw;plylng the muscles in the
temporsl groove (sec above), 1ts somstic somzory fibres suprify mainly
the skin on tho ventral slde of the head, Ve forus sn snsstomosis with
the chords $ympuni ia the lower jsw, Vb £ orms ons or tes snastomoses
with the viscero-gensory r, polatinus VII and fonsrvates the comprese
sor muscle of the orbitul glind as well as the skin on the latsral

walt ald. af Lhe haad. VUs . raeidzinine senaradte from Uhdsns In 211 the ooavmoa
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ra exgept in Iehihyo,bis and Sculecomorphue, ig a purely smﬂc—oé‘-
gory nerve, supplylag the skin on the corssl side of the hesd zud Lhe
sxin of the sncut, In Hypogsophis and Geotrypetes it forms aa snasto-
mosis with Bhe dorsal ollactory nerve, anc in Siphomoys itk the vatral
olfactory pnerve s well, Io thu other genera bnese sensory anastoRsses
are absenbes

The abp‘uceut. serve could be traccd in Ichthyophls, Coecllia,
Geotrypetes and Scolecoserphus, It supplies the retractor muscle of the
tentuclo, and Thos for & short distsce in the gunglion of Vs after hu-
ving eserged from Ui cranial cavity togelher with the roots of the tri-

gemin:l nerve,

Th- blosdvesseis are cegoribed in sll the genors studied by the
suthor, aad in Og¢.lecwmerppus snd Boulengerula by de Villiers, The s.
corotis intcroa ruas agelmst the fivor of the neurecrinius in the pos-
terior psrt of the skull. In froot of tus otic eapsale it saters the
eranisl eavity through a foramen in tne floor of the acuroersnium, Io
the crsalcl cavity a large braach supplyling loe brain iv given off, the
rowsining brunch of the artery losving the ceanial gavity wuough a fure-
pen situsted wentral to toe Samia foramen for the roots o the trigemi-
aul merve, It then runs rostrad witn the v, pelatinus VI, and sends
bragehes iote the bueeal roof, the nassl sacs and finelly iate the sacul,
fhe &, otapedialis is u branch of the s, carolis intorna; 1% divides iato
three main branches scoompenying the tboree rami of ibe trige=in:1l nerve,
and these taree branches sgeim divide into miny smaller ones accoBpuny-

ing the resull of the trigwsinal nerve,
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The v, juguleris inte:ns and the v, capitis lsteralis form large
vencus actworks fa the skall, The forwer beging as & nalwork in the
sacut und the buccel roof, and the latter as & network in ibe nasnl ca-
vity, The v, Jugulzris interns run: cuudad in & veatlral positiom and
forme & large metwotk ia the quadrato-cranial pssssge; the v, coapliis
interalis runs csudad im a dorsal positiom and slsc forms s network ia
the gusdrsto-cranisl pesssge, From these one lurge vesssl emerges and
15 jolned by ome, tes or three velns coming out ol the eranial cavity;
their number very in toc different genora, The wescel Lhon runs caudad
agednst the otic caysule topethsr with Lhe v, stupedislis and the v,
hyomondibulards VII end is Joime: by a large wvein leavwing the craaial
cavily theough the Jugulsr foramen togetlher with the root of tue wagus
BETVE,
satures 1 tozonamic igooriance

1. The smount of fusion of tne bomeg in the negel rapions We
know from the work of the Serssinc end ldercus, that in tie development
sepsrate nusals, presaxilleries, septomsxiilaries, moxillaries and pale-
tings sre present, In most of tne gomora these bones neve fused to fors
& nasepresaxillary and a Gexillo-gelatine, ®hen they are still found
geparute a8 in Iehtlyoplls and Scolecomorplus, 4 neotengf ie indicsted,

e L are of the polotesin sll the genors with the exe

ception of Scolecomorphus, the muxillo-julstlue forme & brosd jlate bie
hind the ehomne, and then Lspers down to & narrow process sejarating ths
mstio-palatine sad busitemporal fenestrae. In Beolegumoryius, however,
the maxililow alatdne behind ths chowna 4s confined to & l:iterel position,
and represents 8 nerrow proeess aliached Lo tie vealral riz of Lhe pree—

frontal, The besitemporsl and modio-psletine fensstree ere Loerelore
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continuous, This condition may be & neotenlc feature or il msy be the

result o degencration of the bomes in the palate,

and the ghosmas In & personsl comsuaication, Ir, Dunn stressed the part
takon by the vomer in &b forming the chocoa and the pul-te 2s an im-
portant taxonomle feature, Im sll Lhe gensra studied by me, the vomer

is & medially situsted bone, slightly wider in some geders then in others,
it forms the mecisl ri+f the ehosns and ends caudad imnedistely behind
the latter, The v.mer, ther fore, hes simllar relstions in sll the gee
nars studled, and does mot appeer e have any significsnce us a baxono-
mic feature, :

4. ZIhe prescncs of & swuil ptoerygold: In some genera, for e-
sample Covcilin, Siphonops wuo Hypogeophls, there is a smull bome pre~
sent beiween the maxillo-pzictine end the p, pterygoldeus pzlsiogusdrati,
This beone was celled a plarygold by luther and Harcusy the suthor suge
gested that 4t may be a treusversus with the plerygeld fused to «ither
L_h:a smillo-palat.ige or the p. pterygolideus pulstoguadratl, Uhatever the
homologise of the bome moy be, ite presence sesms to be of texonceic in-
portance snd probsbly implies a primitive coadiiion,

6, Ihe aygokrotschic concition of tne seulls 4s wes pointed
out by various authors, the -xull of the Oymoophiona is primarily ete;-
gokrotaphic. & zygokrotephic condition thorefore indicautes degeneration
of tae temporsl boues. Various degrees of aygokrotaphy were met with

in the different geucrs studied,

rocranfus: In most geners studlied a largs guadrato-cranisl psssage is

encloscd between the palatoquadr:te snd the meuarceranium, thet is, the
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palstoguadrate e situated far out to tie slde, In Cosecilis thae latter
bone lies mach nenrer the neurcersnium, and the quadratoe-cranisl pusssge
1o almost obliterated, This can reascnubly be comgidered as 2 scecondo~
ry feature,

. The presence of & woll-de-

veloped guadrato~-basal artlculation, s weil-ceveloped quudratoests edial
articulation and & Do ascondens pulstoguadratd uoraabl; gguinst the purse—
qusirete, are nocessery for a truly kinetle conditiom of the skull, In
Hypog-ophie and Siphono,s these conditiocns sre present, and Lhe skulls
of these animels can therefore be said t¢ be kinetic, In Vi other gee
nera, however, a loss of lhe guadreto-gtopedicl articuletion ic in pro-
grees, ths stapedizl footplute is {iraly atiached to the side wull of the
neureocranium, the p, ascemdens politoguadrati end tie paraguadrote

scam bto allow very 1itlle movemont, if any, against each other, eo that
the skull becomes aklaciie., Ths degree of degenerstion of the articu-
lations varies in the differcnt gonoraj im Coscilis the degeneration has
progressed much further thas in any of the other gemors, The kinetice
condition of the Qymnophione gikull iz the primary comiit.ion, 50 that

the skinesis of the skull is a secondary feature and of great taxonomie
importance, There sseams, moreover, (o be very littlc doubt thai fme-
phible as a class are, or were, cheracterised by cranial kinesis,

8, Ihe develogmcnt of the popal pecid. & muin nasal sac divided
in to & @ diul olfactory and a lstorsl respiratory portion by & deep
vintral indeatation, and a 'iiabe:mmag" Iying in Lie sawe cavity =: the
muin nosal sec and opening inlec ihe letersl portion of the latier, seea

to regreseat the prim oy plen of the nasal orgen of the (ymunophiona,
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vepurtures from this primsry ialan must be consldered of importaence, Yor
exsmple, the sbeence of Lbe veniral ind:ntution amc the degenerction of
olfectoryrepitheliun in the main nusul sae, the bigher developmunt of
the "debeanase® and its inclusion in & cavity of its omm in Lhe saxilio-
palatine, smusit bo cin:idered as secondary featurss indicating spevcia-
lisation of the "lebunuase® as & cense orgen,

g. A t, ""

large orbitul gland with woll developed retracter and compressor muscles,
indicates Incressing lupurtunce of Lhe tentsele, Thls incressed deve-
lopment of the tentacle structurss ls found in genera in «hich the "Ne-
bennsse®™ 1= also undorgolng merked devolopnent, snd the differentiation
of Lhe tantzgcular apparatus together with the “Hebennase® as Lhe sense
organ of the suimal,

10, In some genera the

eye is regresented by & wsll-developed optic cu, end lens) even ER Or-
btel opening muy be preosecat. In others Lhe eye has degener.ted Lo &
susll mees of pigmont and 1o coapletely covered by bonss woat iz, Lhe
orbitzl openiny i:s abesemt, Together wiih the yreater degeneration of
ths eye is usually found en fncrsassed developme-nt of the Lentaele strac

tures and the "ebennsse¥,

vator quadr B playe a perv in reising tie palatoguadrate bossrds the
neurcersnium in the quadrato-bessl srticulation; iftherefore pleye o
part in the kinesis of the skull, The degree of degencration of this
muscle will therefore be aa Index %o the degree of skinesis of ihe ja=
la&c.c_uadratar In Couciiis in mhieh the quadrato-basal srticulstion

is degenersting and in ohich the skull is definitely akinetdc, the muscle
has degensrated almost completely.
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The mormal Gymoophion: somdition of these ganzlis seems to be tie pre-
semee of two gumpletely sepurate trigemin:i gonzlie and & smaller Sejue
rate goniculste ganilion, Fusion of the twe constituent trigemimal
g=n;lioniec masses or of the g-miculabe gmnolion with the gonglion mexile
1a—nandibulérq indicates & secondery eoncition, The urssence of a fork-
ed zenicalate genglion; indientlag the presence 'f & ge uarste genglion
for the palatine nerve, possibiy iadicates a meotenic conditiong At should
howevery be kept in mind thal such & gungliom sight reasonubly repressai
& gznglion epibrsnchicls asscceiatsd with the y#iut of bifurcution of ths
ramas ventralis iato th. r, pherynseas sad the rasus more partieulsrly

sgsocistad with th: byold gill cleft,

abzegens of the chords tympand or the ro palstinus ¥I1 arz fadicative of

& degener tlon pf ihese brenciws, snd lg thergfore s secomdary feature,
f

If the data avsilubls for the varicus genersa are siudied with toe
sbove featuree of taxcassle importance in mind, we [ind that Coecilis
ic the genus showing the grestest number of secundery sad degeneraving
festures, Tha assal sees dejurt from the guncrsl Gymno.bicme plang
She meio asssl sac lecizs & veulrsi lodentution, the "Hepennsse® lles io
its o cawliy in Lhe mexdlle-palstdneg $he tentacle stvuctures sre ex-—
eepbionally well devoloped, bhe eye hos degeacrated aluost compietely
ani an orbital spening is abseat., The skall ¢ definit=1y axinetic: the
guadrote-baoal rrviculstica and Lue m, levator quadrati are degensrating,
Lbae quadrato-sia edlal sriiculstion has dissppsared clsost completely,

snc the p, saceadens puolaboquadratd 1s very firaly appiieé $o the para-
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gasdrzte, The genglis of the cranicl nerves also depurt mach from Lhe
prizitive concition: a gomlewlsic genglien sepurste from the genglion
scusticum is abseat and & quadpsto-cranlal psssage 1 clmost ccuplistely
obliterated, Coccilia therefore shows many dsgencrate feabures and at
the same time many apeelalised or gsecondary features, It can be consi-
dored as the sost gpcclelised of the Gymoopalone gonsra studied,

3gulepzeruls shows almosi Lhe same features of s,.cislisation and
degsnerstion as Coccilis, but hes nol progressed ss fur from the primery
condition me Coscilis has, ¥For cxsmple, the ekull 1z skinmetic, bul the
articulations bave not dsgencereted nserly s such ss in Coceilia, The
main nesel gac lncks & vembtral inmdenintlon, bul the "Nebennese® and the
tentacle structures nhave mot atlained Yo Ve same degroe of speelrilsu~
tlon as in Coecllia, The eye, however, hug degensrabed even wmore then in
the lziter genus,

Judgiag from illustraticns given by Hareue and

Laubsenn, the vontral indentuidon is not 20 well devsloped &5 in Dermo-
phis &nd 3iphonogs and the "HobemnuseY alresdy liss in its own cavily

in the maxillo-pelstine, The oye 18 wmell devoloped andé an orbital ouen~
dug 1e present, The skull 1s stogosrstaytdc end kiaetics both prisary
fenturea, Bacept for the position of the "icbennese®; the szall repre-
sents the émneral plan yvery closely,

Seotryueteg shows the "Hebeonese™ in its own cevity, bul has &
well developed wals nasal sec with & ventral indentation, & well deve-
loped eye with & lavge eorbitsl o ening, snd hse normally devcloped ten-
tacle structures, The skull is, however, gygokrotephic and the animal is
already losing 1ts cranial kincsgis, ag Lbe guadrato-sts edizl sriicula~

tion 1s in the process of beling lost and the paraguadrate and the p.
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sacendens palstoyuadrati are very closely applied, »G&atx‘ypcws therefore
shows more degonsratec fealurse than ypogeoyhis, mnd must be consldersd
as haviang progressed further from the priwsry plan tban the latier,
Zogmochls hes e mesal orgun exscily similear go Lhal represenlesd
ing the genersl plan, Thore is & well deweloped main nusal sac wilh a
deep ventral indeatation and a "lebennsse® lylng in Lhe same cavitly as
the mein nosal gsac and opening intc the lateral portdonm of the latler,
The eye 45 well developed as in Hypogeopuds and Gootrypetes, and an oY=
bital opening 1is precomt, Ths quadreto-stapedial articulstion iz gege-
nerating end the p, zsceadens palatoqusdrati s firaly spplied to the
parequadrate, the skull thersfors bocomes akinetic, The cranisl nerves
represent the prisary conditics, and a suparate gangliom pro rewo pals~
tino is indicated in the presence of u forked gendculate genglion,
Siphonops has & nesal orgen like that of Usrmophls, the e¢ye regre-

seats the szme nﬁge of dewelopment &8 in the latter and the teantecle
structores show mo siga of increased accentualdon., The craplal nerves
gre like Lhose of Lermophis with a few small cifferences) a small pla-
rygoid 1s present in the sdult animanl, the articulstions ia the skull
are well developed, and the skulil is olightly kinetic,
These six gensra can therefore be srranged as follows, starting with the
genus depsrting least from the priswry plsad

Siphoneps

Dermephis

Bypogeohis

Gastrypotes

boul=ngerals

Coeccilie,
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ienthyoohis and Scolecumorpims are bhe Luo presumsbly neolenic
genera, with bunes ln\tho massl reglon still unfused, and sith the nasul
sacs in Scolecomorphus ales reyresenting a neoteale conditiong thesae
latter in Ichthyophis resesble ihose of Vermophis end Siphomo.s clusely,
In Iehibyophis the guadralo-gta cdisl articulation i3 present asg in Si-
phonops, but the guudrato-basal sritlculatioa has not developed; in Sco-
lecomorphus thc stapes togather with the guadrsto-stgedial e ticulztion
is absent, These conditions mey be considercd as necienic, Ior =2
componunits of the Lrigemioal gemglian in both genara heve fused, I-
chtayophis om Lhe whole differs very little from Siphomops and Dormo-
phis except 1u the few ia.tances mentioned ebove, Bt Scolecomerphus
Bbows soveral sore differences, such ap Che position of Lue Quadrato-
besal articulation, the positdon of Lhe gye and Lae structure of Lhe pue
late, Ichthyophls cam therefore be placed near 1}’ Siphono.s and Dere
Bophds La the above list, bul it is not quite ¢lesr whare Scolecomorpime
should oe fitted ing mol enough cabryolosiwal daim is availsble to de-
team:;e its positiocn in relation o the other guncra,

The suppositious neutenic status of some genors as pobed by
frof, de Villiers snl the asathior ars put forvard as tentztive; & final
conclusion eum vnly be resched upon the ontogenesiz of the geners in
guestion becoaming koown, Apsrt {rom the acriés of resesrches of Eercus
and his pupils upon tihe Seychelles geaus Hypogrophls, very little dela
regarding the later cntoguny of the Gysnopblons are evellable,

here ic mo point in com; aring the skulis of adult living genera
with apodsl Stegoccyhiulia such as the Alstopoda, sinee Larcus hes proved
that progressive ankylosis of toe bomes ds e feature of the Uymnophbious

eranizl omtogeny,
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In cenclusion it m.*sy be pointed out that the tenitalive axs o=
mical linear grouping of the gemers investigsted Fiux follows very close~
iy that sdvocsted by Marcus' pupil Tonuitd (7922 ) who busec his conclu-
sions upon the contitioms obteining in the phalliodsvwm sno essoclzted

muscles in the servicef of the cupulslory epptralis,
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