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A B S T R A C T • ..,._..,.._-_.._....._ .......... ~ ..... _......, 

The jaw musculatu.re and its innervation in the 

£~2.£!!!.2!:!~~ studied is t"ypica~ly mammalian except the. t 

the m. temporalis o-ccupies the \7hole of the orbi to-tempora~ 

fossa .. The antemoJ.ar teeth are specialized , while the 

molars are simple and primitive. rlormall.y the diet of 

Golden !~olea consists o:f earthworms~ insects L'l'l all stages 

of developm~nt a~d millipedes. The firm implantation of 

the antemolar teeth can be correlated with their fUnction 

o:f catching the pr:ey, \·while the uolars are adapted f'or a 

worm-like diet. The available evidence indicates that the 

genera ~matiscu~ and Q_~QS}2~ax are more primitive than 

the other Golden J""olea. Si..11ce Golden L.oles feed on insects 

in all staGes of development and millipedes 1 they can be 

considered as being of economic in~ortance. 
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IUTRODUCTION .....,.._....,__.,._. ____ _..._.._._ .......... 

Though some authors have studied the dentition, jaw 

musculature and the diet of Golden I.1oles, a correlation of 

the feeding habits of these animals with their type of teeth 

and jaw ll'lUsculatv.re ll&S not as yet been done. ~hia aspect, 

thereforet. will form the main body of this investigation. 

There still appears to be some doubt as to the systematic 

position of the C!-olden ~.ole. Sooe authors consi der that- they 

should be included with the Insectivora, while others feel that _..._....... . -___ ...__ 

t hey should have ordinal rank. 

The first specimen of a Golden .~le ras described by 

Li:nnaeus ( 1. 766 ) , who named it ~~11t~-e~;k~?;.£~ and included it 

flith the Insectivora • ....._ __ ._..._.......__.....,. The generic name was subsequently 

changed to SL.h!Z~£~!! by Lac~pede (1799 ). Dobson (1883) also 

included the Golden Moles in the 1~~:3:!2~, but ~ested an 

early phylogenetic separation of the Golden Moles from other 

Those authors who still inelude 'the Golden "1oles in the 

Insecti vora, have ranked them diffe_'T"(9ntly .. .----....... ._ ..... Heuitt ( '18) and 

:Dller:man, Lrorrison-Scott and Hay-..na11 ('53) p laced the Goldan 

r~1oles in a family, the Qh!l~£~2!~~ , while Simpson ( • 31 and 

• 4 5 ) gave them superfamily rank - ~~.£!9-2~!g_~. Pcu•ker 

and Haswell ( 1 47) considered the Golden ~oles as being a ~b-

order of the Insectivora. __ _,._ _____ _ 
?here are, however, a number of systematists ~ho consider 

' 

that the Golden :,tales should not be included i n the order 

Insectivora, and some have even discarded this order. ----------.... - Broon 
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( '15 and 116) 1 Hewitt ( '31), Shortridge ( • 34), Roberts ( '37 and 

• 51) and Roux ( • 47) have given the Gol.den Noles ot-dinal rank 

J3u. tler ( ' 56 ) has , however i 

classified the Gol.den 1~olos as a superfamily of the suborder 

~~£!~~~~which he places under the order' Lip£~~· 

Shortri.dge ( 34}, Roberts { • 51) and J3lrtler ("56) disc-arded the 

Robert~ ('51) o1assification of Golden 

:Moles appears to be raore or(lerl;1 than "".;he others and it will be 

followed i n this inveatic3a"tion. 

Three species of Golden·Iioles were used for t he presen-t 

inv~stigation- ~:e1ls~m~~2~~-h2.t~~:to~, 13§!~!~~~~ 

!1:!12-~ *F~~!~ and Chrz~~Pt::l~~~~J:~· ~E!;r~g~~ 
llottentotus hottentotu.s was :first described by Sml th (~829) who -.---... ..---._...... .... ___ ...,., .,._ .... 

called it 2_~.§£~:£!!_!!~~!}~2~, and ~~~~:y!llostts 

:12!~~~~ \vas first described by Roberts { •13) under the !'l..a.me 

The nomenclatv..re of both species was 

changed to their modern form by Allen ( • 39 ) • As :for 

.Q~!~~~~!l~i:' Gttnther (1875 a and b) was the first 

to describe it under the name Q~~o.qW:.2!3:!-~!~±l~?: · Roberts 

('13} revised t ho generic name to its present form. 

Judging :from the availabl.e literature only two authors 

have worked on the j aw nuscula.tu.re of some Golden !toles. 

Dobson {1883) described the muscles of t he head and neck of some 

Fiedler (•53) studied the muscles 

of mastication of some insectivores including Q~och!2t~ 

obtusirostris. ___ ...,_. _ __......,.._............,... 

Dobson (1883 ) , and :nroom ( •o7 a and 'b, and "09) studied 
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the dentition of some species of ~l~O£al_2rid~. Romer ('45}y 

Parker and Haswell ('47) and Gregory ('51) place the Golden 

.!olea in the zal.ambdodent group of insectivores, because of the 

presence of ru~ ~uphicone (paracone of Entler ('37 and •39)). 

Gregory ('20) studied the nolars of Q~~2sh1o~!~ and only 

mentioned points of evolu.tionary signi:fica.11ce. Systematists 

have used the nuuber of teeth found in the various ::told en ... oles 

as a taxonomic character. 

Scott (1892) gave the ~J.omenclature for the premolar cones. 

Osborn ('07), however, sugGested that th~ nonenclature for the 

lower premol!U' cones should be the same as that of' the lov!C~r 

molar cones since there is evidenc-e of serial homoloe;y between 

the cusps of the two types of teeth. Although some authors 

have challenged 'the va.lidi ty of the Cope-Osborn theory, the 

osbornian nomenclature for the nolar cones has been generally 

accepted. Because Scott's ( 1892) nomenclature for the upper 

prer.: olars and Osborn's ('07) nomenclature for the loner premolars 

and the upper and lower molars are in current use, they will be 

followed in this inveotib~tion. 

Fitzsimons ( "20, p.42-43) in oaking a study of the diet of 

Golden ::oles states that he rt • • • examined th.e stomachs of large 

numbers of Holes , and have not once found any veotigo of 

vegetable substance therein. The contents of the stomachs con­

sisted of beetles, worns and the larvae and eggs of a variety of 

insects and other creatures which prey upon the roots of plant 

life.u Haagner {'20) appears to be of the aame opinion about 

the diet of' the Golden Uoles. 
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He~li tt ( ' 31 p .. 30) records that 13ema tis cua villosus _....,_....__ .- ___ .... ___ ..,.._.......,.. 

leschae ..-.... ........ ~ ••• comes out at night to search for insects on 
'\ 

the su.rface of the ground,. which it r.oots up in pig-like fa.shion't. 

Ranger ( '27 p.489) in describing the feeding habits of the Giant 

Golden Hole .... .2:..ll£lsos~?-~, t~y~!l~~, sta tea that it is 

« ••• partl..y diurnal i n habits is a surface f'eeder, and in 

searchj;n.e for 1 ts food (insects in all stages of development, 

and pillmillipedes) stira up the floo~ of the forest, employing 

mainly its snout ••• ~" Roberts ('51 P+l06) sums up 'the 

position a.s follows :- u •. rost of' them seek their food,. which 

consists of 1arvae of· insects and worms,. tulder the surf'a.ce of 

the sou, but two a t least {of the genera ]!!~1§~~ and 

£~~~~) seek their f ood mainly on the surface a t night" .. 
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!ti ATERIAL AND TECHNIQUE 
~~--~~~~~-------~--~--~~---~-------~ 

~bru2~~-h-~!W2E~!}£!t~!2~~ was chosen for ·the 

present investigation because it is coilll!lOn in Alice and district. 

~~at~~-Y!!!.2.@:!:!:!LE~~!~E:!! and 2.:.-~~!~~~ though not 

obtainable i n this area~ were also used for purposes of comparison, 

because their feeding habits, as far as could be es tablished 

from the available literaturet differ from those of A. hottentotus .............._,.,._......__...,...,. __ .... 
hottentotus • ... ,................._._ ____ _ 

The material of A. hottentotus hottentotus was collected _ _.....__ ____ ,...._~ .......... --..._........-
in Alice. Sone of the heads of these specimens were fixed and 

~eft in Douin•s fluid for about a year. After the initial 

reg..Uar chanGes of this fluid, it was changed after every month. 

The picric acid and acetic acid in conjunction with formic acid 

libe:ta;ed by the formalin served as decalcifying agents. The 

remainder of the material was £ixed in 10 per cent formalin con­

taining 4 per cent sodium chloride, and was decalcified in 5 per 

cent nitric acid in 70 per cent alcohol. All the specimens 

treated i ! l botl1 ways were found_ to· be too hard to section1 altho-ugh 

various dehydrating and clearing agents v-1ere used. The sectioning 

of the adult material was therefore abandoned. A macrodissection 

of the muscles of mastication was undertaken, and drar~ings were 

done on graph paper with the aid of a projection microscope fitted 

with a micrometer grid. The micrometer grid was so fitted that 

the light \Tent through it, thus focuss ing the lines on the object 

to be dr~n. 

lloly Cross, Eastern l'ondola.nd is one of t he loca.li ti.es where 



species w-ere collect.ed from this area. 

were collected i!! the Pirie rorests ~ King~uilliamstorm district, 

the area f:r'o:m 1;1hich the first specimen in this genus was 

collected and described. Since the material of B. villosus __ ,..,. __ .._......__ 

prepare it for section2ng. This had already proved i mpossible 

in the case of the adult material of' A. hottentotus hottentotu.s. ~ .... ______ _.....,. __ ..,...__...,. __ _.....,..._...... 

a.crodissection of the jaw 111lsculatu.re was performed, and drawings 

on graph paper were made with the aid of a projec-tion nicros-cope 

fitted with a micrameter grid. 

In the aduJ. ts of Golden ~!oles the sutures are fused , and 

as a result t he individual bone$ could not be determined. Two 

e~bryos, ~ 30 mm. and a 45 mo. embryo of A. hottentotus .... ...,.__...._..,. ___ ......_ ___ 
h-ottentotus were therefore used for this inves tigation in ordor ________ .,.... ___ 

to deternine the extent of the skul.l bones to which the vnrtous 

muscles of tnastieation are attached. The head of the younger 

embryo was fixed in :Bouin' s ·fluid, bulk stained in a lcoholic borax 

carmine, sectioned at LO)i and counter stained ~ith good results 

in a mixture of aniline blue • orange fl and .a.cGtic acid. The 

older embryo which was taken :fron the laboratory collection of 

embryos., had been preserved i n fol":!llalin for abou-t 4 years. This 

preservative appeared to have decalcified the embryo. The head 

was bulk ~tained in alcoholic borGM~ carmine and then treated in 

the same way a s VIas the 30 m.n . embryo. A graphic reconstruction 

of the skull and ja.vv nru:Jcles of the 45 l.lll'a. enbryo was .m.."lde 

according to a method des cribed by Pusey ('39). The slides of 
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:the 30 mm. embr-JO were observed bllt no reconstruction was made 

as they differed little with the slides of the 45 mo. embryo. 

For purpoaes or studying the dentitioYl. 5 skulls of 

!.!-~l!!~~i>u!!_Q2.!~!2~~, 3 skulls of ~.!-.!111.2~~-RE~~~~.§ 

anc1 one skull of' 2.:.-~~!~~ were boiled to facilitate the 

removal of the flesh. The teeth were extra cted and dravl'ings of 

them were made with the aid or a dissection microscope fitted 

~ith a micrometer grid in the ocular. In addition to this 

material 50 slmlls of each of th~ following species; ~!?ll~~!!~ 

Q2!~~~~2!U~.ho~~~~~2~~~~£~2~~~~!2~ mino~ and 

~i!~E!-ta~~~ t and 16 s!ruJ.ls of' 9~~~!~_!:£~!~!L~! were 

studied in t he iraffrarian _"'uselm, Kirlg\-7illianstown. Other than 

the study of the skulls o:f the species of £~~2££.J:.2!g~ 

mentioned above, s ome skulls of Aethechinus frontalis frontalis 
--~-------.... --.....-.-.-._ .... _, .... __ ..,. __ .,.. __ .., 

and ~~1:~~~-~~~ f also in the mt::Uitl:!lalian skull 

collec·tion of' the Kaffrarian !Ju.seu.mt were exa..oined ·.1i th the vi·ew 

to gnining a general idea. o:f the dentition in the insectivorous 

mammals. 

Four specimens of' A. hottentotus hottentotus which were .. _...,._ _ _........._ ____ _...,.....,._. ___ ,...,. ____ ~ 
collected alive "1ere kept in a gJ.aso container half fi1.1ed with 

soil. After starving these specimens for about a day in e~h 

case, they were fed al te:rna tely on earthwor.ms , inBe ct larv-ae and 

relatively small lizards. An examination of the stomach contents 

of the specimens o:f A. hottentotus hottentot-us, which were found _...., ____ ....,. ___ .,...._._. __________ _ 
dead in the 'traps, was done. This examination was extended to 

the specimens of Ji:._Y~lli~!!~-P~~~ and 2!..-E~~±~!!! which 

were dead by the time of collection. 



M.TEMR 

ICM 

M.TEMP. 

ICM 

Dia~.f~ of" the l ateraJ. view of' tr:e skull and the jaw musculature 
of {a. ) A. ho ttentotus hottan-&otu~ and {b) .. lis . villqs_us* .,pr~Y?!le~it· 
BY.A., b~oid apparatus; MAss., masseter; M.D.ANT·~ 
m. ctiga.stricus anterior; M.D.POST •• ro. digastricus 1--.csterior; 
M.STH., m. s~e=nohyoideus; M. STYE •• m. sty~ohyoideus; 
tvl.~.P., m. teiDJ!OraJ.is. 



M.TEMP. 

M.L.R. 

Fig. Ja. 

ICM .J 

Fig. 3b. 

ICM _. 

Diagran of the lateral view of the skull, the jaw musculature 
and the musculi rostrii of (a) A. hottentgtu2 bgtt§ntqtup and 
(b) B. villosus pratensis. MASS., masseter; M.D.R., m. 
depressor rostrum;M.L.L.SUP., m. levator labii superioris; 
M.L.R., m. levator rostrum; M.TEMP., m. temporalis; N.P •• 
nose pad. 



Transverse section throuclh the jaw musculature of a 4Jmm~ embryo 
of A· hottent.otus hottentotus.... FR., frontal; r-tAND.,. mandible; 
MASS·~ masseter; M.D.ANT .. , m. digastricus anterior; M.n .. a •. , 
m. depressor rostrum; M.L.L.SUP., m.J.evator labii superioris; 
M.L.R.., m. leva tor rostrum; ~1.Tbl~., m .. temporaJ.is; M.ZM., 
m. zygomaticomandibula.ris; p-Af.:,., pala tine; P.SUPZY., pars 
sup razy6omatice.; PTY., p ·t.erygoid; R.I.'D}.liT.,. r. inferior 
dentalis; R.MAX., r. maxilla ris; T., ton5Ue; v., vomer; z.A., 
zyg~mat.ic .ai'ch. 
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THE JAW .. IDSCUIJ\.~lJRE Aii:D TilE ~:USCtJLI ROSTRII 
OF AI.!ELYSQI,IDS TIOTTEii"TOTUS HOTTEtiTOTUS 

..,._...,..~ ... ------·---.... ...-o~~--.-.-.... ~ ........ ~-

The masseter (the superficial portion of the masset¢r of .. _... ............................. _ 
Johnston and Whillis ( '38) ) {figs. la, 3a and 4}. The :maoseter 

arises f'roo the ventro-lateral a.nd ventral. surfaces of the 

zygomatic arch. The fibres pass posteroventrally to become 

inserted onto the lateral and ventral surfaces of the a:rJ, .• ,<'I'{.Uar 

process of ·the mandible. 

Th.e main fUnction of ·the r:w.sseter is ·to close the jaws. 

However,. the arrangel'lent of the fibres is such t-hat the contraction 

of this muscle also causes the mandible to be displaced anteriorly 

as the nouth is bein.g closed. 

~h~..!.-m2~!!£2~M~~!!~ (the deep portion of ·the 

masse~er of Johnston and Wl1illis (•38) ) (£i6• 4). This muscle 

1ies bet\'11een t.he masseter and the m. temporalis,. and is separated 

f'ron. the r.1. temporalis by an aponeurosis. Though no aponeurosis 

separates the masseter fi>om the m. zygomaticomandibularis, the 

distinction between these trio muscles is , ·asily determined by the 

direction of the fibras. The fibres of the masseter, as 

described above, are post-e:ro-ventrally disposed, whi:le tllose of the 

m. zygomaticomandibularis pass ventrally and slightly anteriorlY. r) 
~ 

The pars suprazygomtica (fig. 4) 1 \7hich is rthe_/part of the 
1 

'---~ ... 
m .. zygomatiooma.ndibularis, arises from the aponeurosis a...bove the 

zygomatic arch and forms a thin layer covering the anterior half 

of' tho m.. zygom.aticomandibularis. The m. zygomaticomandibularis 

arises fi'om the medial surface of the zygomatic arch and -the 
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so 

~~~~~-MAX. 

~~~-MAND. 

:....:....:..:,L+-o..:,_,.,..,~~..:A---- PAL. 

=*-~~~~~~--v 

~-+-:-...;_...._...,:..:.,..;~~,..-- M.PTY. M. 
-h~~~~-:-:~:......-.....:-:,..~~..\8or-M.PTY L. 

~-=~=----,:.-j-!.:.........--'f.:....:..,_._..-'-_......,.~~,__A L S PH. 
~-..:.....· 

2 MM 

Fig. 2. 

Graphic reconstruction or the ventral view of theskul~ and the 
musculi · pterygoidei o:f a 45 mm. embryo of A. hottpntotus 
ho ttentotus. ALSPH., alisphenoidJ BSPH., basi'sphenoiaJ MAND., 
mandiblef MAX.~ maxi~laryJ M .. PTY ~ . , m. pterygcideus lateralis; 
M.PTY.M." m. pterygo~deus medialiSJ os.TY.' OS tympanicum; 
PAL., palatineJ PTY., pterygoidf SQ., squamosal; v., vomer; 
Z.A., zygomatic arch. · 

·' 
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aponeurosis surrottnding t he m. levator rostrum above the 

zygomatic arch. The m. zygomaticomandibularis is inserted on 

the aponeurosis separating this mu.scle from the m .. temporalis, 

and on the dorso-lateral surface of the lov1er jaw~ a short 

dist~~ce behind the last molar to the end of the coronoid process . 

ll1e contraction of the m. zygomaticomandibularis also serves 

to approximate the lower jaw against the upper, and perr~ps helps 

in withdrawing the lower jaw to its nornal position after it had 

been displaced anteriorly. 

This muscle is 

large and occupies the whole of the orbito-temporal fossa and is 

lateral to the r. maxillaris. The m. temporalis arises from the 

frontal, te.ruporal, squamosal, orbi1;osphenoid and the medial 

surface of the expanded part of the zygomatic arch. The fibres 

pass ventrallY and slightly anteriorly to be inserted on the 

me<lial surface and dorsal margin of the coronoid process o:f the 

lo~er jaw. It is interesting to note that the ~to muscles on 

either side of' the skull almost meet dorsally .. 

The m. temporalis, like the masseter, closes the jaws. 

However, the arrangement of the :fibreo is such that the m. tem:poralis 

also helps in restoring the lower jaw to its normal poni ·tion. after 

it has been displaced ru1teriorly. 
l I 

~£~~-~~~!l~2!~~~~-~e~~~!~ ( fig . 2). This muscle is 

relatively thick and lies ventral to the r. mandibularis (V). The 

m. pterygoideus medialis ariseo from the ventro-lateral surface at 

the posterior end of the palatine, the lateral surface of the 



- 10 -

pterygoid and the tympanic process of the basisphenoid. The 

fibres pass laterally and slightlY ventral to become inserted on 

the medial surface of the angular process of the Bandible. 

By the contraction of the m. pterygoideus medialis, the 

lateral movement of the ja.w is effected. 

This muscle is 

s onewhat conical in shape and arises fron the lateral surfa ce o£ 

the pterygoid and the ventro-lateral surface o£ the pos terior end 

of the alisphenoid. The fibres pass postero-laterally and slightly 

dorsally to become inserted on the medial surface of the 

condyloid process just anterior to the head of the mandible. 

--- "" 
~ecause o_f)the contr-a.ction of the m. pterygoideus late:ra.lis, / , --..... -·-

the lower ja\? is pulled anteriorly causing t he lower incisors to 

assv .. me a position i11 front of the corresponding upper incisors. 

Thic muscle is relatively thll1. As in 

other marama~s , it i s composed of ·two bellies, the 11 . diga.stricus 

anterior (figs. la and 4), a.."ld the m. digust.ricus posterior (fig.. la). 

The m. digastricus anterior arises froo the ventral surface of 

the mandible just anterior to the masseter. Its fibres pass 

posteriorly, the deeper ones inserting on the hyoid, while the 

superficial fibres inter~ingle with those o-!? the m. st::::-r:.obyc-t~eus. 

The m. digastricus pos terior lies medial to t he m. zt~t---~hyoi<lc-:.•.E 

and extends from a point lateral to the occipital condyle to a point 

jus·t posterior to the masseter. At the latter point some of its 

:ftbres intermingle with those of the m. digastricus anterior, and 

sone insert on the hyoid, like those of ~~em. digastricus anterior. 
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B.Y its contraction the m. digastricus anterior depresses 

the anterior part of the lower ja-rr, thus opening the mouth . The 

m .. digastricus anterior has an additional function, tha t of 

elevating the hyoid when it acts i n conju..."'lotion w1 th the m. 

digastricus posterior. This occurs if the jaws of the anil-.nal. are 

kept clos ed and both bellies of the m. digastricus contract 

simultaneously. 

B. The "';usculi Rostrii ._......,_ _____ . ___ ...,. ___ ~---
To gain a better understanding of t he feeding habito of 

these Golden 11oles a description of the muscl en which are 

respons i ble for the movements of the nose pad will be given. The 

nose pad, which is adapted for di gging, is co~posed of dense 

connective tissue covered externally by horny tissue. 

Tile m. levator ros.truru (fig. 3a). ---~_..,._... _______ ..... ____ ~1e m. levator ros trum 

and the m. depressor ros trum are covered by the m. ~ator labii 

supe:rioris. The musculi rostrii are joined posteriorly, and arise 

f:roa t he posterior expansion of the zygomatic arch. They se_pa.:rate 

a short dis-tance from their orie in. The fibres of the m. levator 

rostrum pass anteriorly and in the region of the foramen 

infraorbitale, the muscle is oontu1ued as a relatively long t endon 

which inserts in the dorsal part of the nose pad (fig . 3a ) . This 

insertion is in t he form of a flattened tendon whose fibres inter-

mingle with the connective tissue fibres of the nose pad. 

?he contraction of the m. levator rostrv~ causes ~1e 

elevation of the nose pad. 

~his muscle an already 
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stated, arises with the m. levator rostrum, b:u.t lies ventral to 

it. After the muscu.li rostrii have separated the m. depressor 

rostrum divides into ~10 parts. '.rhe fibres of the m. depressor 

rostrum pass anteriorlY and in the region of the foramen 

infraorbitale the two parts of the muscle are continued as 

numerous relatively long, thin tendinous fibres which are roughly 

divided into ~70 bundles, one being dorsal to the other. ~he 

dorsal bttndle has its insertion L~ the nose pad latero-ventral to 

the external nares., while the ventral bu•1d.le inserts ventro-medially 

to the external nares. 

Both portions of the m. depressor rostrum serve to depress 

the nose pad, and tho :fibres ·which are continued as the dorsal 

bundle of tendons may possibly assist in widening the nares as well . 

THE JA\'' . IDSCULATURE A!JD THE FJSCULI ROSTRII OF 
13EMATISCU·s VILLOSUS PRATE:fSIS AND 

CFJITSOSPALAX TREVbLYANI ...... -......_..__...,......,.._,__,. _____________ ...... _..,._....._ .. ___ ,_....,. __ ...., ____ ~_.... 

J..he jaw .:ru.sculatures of A. hottentotus hottentot-us, :P. ---.... ----------------------......-- .... 

slight differences in detail. The m. temporalis (figs. lb and 3b) 

of ~.:...!ll~~}!~~E~~~is and 2.!,_ trey~1~1: has, however~ a 

relatively wider area of origin than in A. hottentotus hottentotus, ..,.. ______ .,. ___ ......__..... ________ ...,.. 
because of its attachment to a~ost the entire medial surface of 

the greatly expanded posterior portion of the zygomatic arch. The 

m. tempora.lis appears to be more developed in ~.!.-!.t!:!2~§-E!:~~~!!~ie 

and ~!~Y~!l~ tha.11 it is in ~.!..-!~~~~~2~~ h2~.:!:~!!~!2!. 

The following are the noticeable differences between the 
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Fig. 5. 

Graphic reconstruction of the latBral. view o.f the skull and the 
nerves suppl ying the jaw musculature of a 45 mm. emb:ryo of & 
hottentotus b~t~tQtUS• FR. t :frontal§ MAND. mandiblef MAX., 
maxillaryt Il.AS . , nasal .. ~ occ .• c., occipital condylei ORSPII., 
orbitosphenuidJ PAR.,. parietal§- R.AUR.T.t r. auriculotemporaliSJ 
R.D.AI~., r. digastricus antGriorf R.I.DENT., r. in~ericr dentalis; 
R •. I,I NG., r. lingualisf R.HASS. t r . massete;r; R.MYL., r. 
mylohyoideus, R.PTY.L., r . pterygoid€us later alisi R.TEMP.t 
r .. temporaliSJ R.ZM., r., !4ygomat1comandibularis.; SQ., squamosalf 
s .. occ., supra·occipital-s TAB.,. tabular. 
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Fig. 6. 

Graphic reconstruction of the l a teral vi~w o.f the skull and the 
nerves supplying the j aw musculatur~ of a 45mm. embryo of 
h• hottentotU§, hotten;W;ty,a . c. T'f.,. chorda tympani; FR·., 
frontal; G.JUG., ganglion jugulare; MAX., maxillary; NAB • ., 
nasal; N.FAC., n. facialis; ORSPH·• orbitosphenoid; PAR·• 
_v~ .• .riet....l; R • .<illH. T•• r • ..AUriculotem!Joralis; R.D.POST., r. 
digastricus yosterior; R.D.R., r. depressor rostrum; R.L.L.SUP·~ 
r. levator labii superioris; R.L.R., r. levator rostrum; 
R.MASS.,. r. masseter;. H.P'rY.L., r. pterygoideus lat.eralis; 
R.PTY.M • ., r. pterygoideus medialis; R.S'fYH., r. stylohy~>ideus; 
R. '.fm4P., r. tempora.lis; R.ZM., r. ~ygomaticomandibularis; 
SQ•• squamosal; s.occ., supraoccipital; TAB., tabular. 
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· musculi rostrii of A. hottentotus hottentotus and those of B • .._ ___ ... ........., ..... ~ _ _......_......,_.....,..,. __ .._. ___ .... -
The tendons of these 

muscles in the latter two species join the bellies anterior to the 

region of the foramen infraorbitale. Further , the m. depressor 

rostrum is continued to its insertion by three tendons (fig. 3b). 

THE ACTIOH OF THE JAW :.IDSCULATURE AUD THE 
!.1JSCULI ROSTRI I __...,. ___ ,.,..._ _ _..,._ I - IIi: ___ ...,.._.,.._..,_"""'" ..... ______ ~ ..... ---

The action of the masseter, the D. temporalis and the n . 

zygol!L:ltico:mandibularis is antagonistic to th::tt of the m. 

digastricus anterior. As already stated the former musoles close 

the jaws, whilst the latter muscle opens the jaw. The m .. 

pterygoidaus lateralis is helped in its action of displacing the 

lower jau anteriorly by the .masseter. ny replacing the lower jaw 

to its normal position after being displaced anteriorly , the 

n1. t eznporalis and the m. eygomat~comandibularis lw.ve an action 

antagonistic to that of the m. pteryeoideus lateralis and the 

masseter. The musculi pterygoidei medialas are ~tagonistic i n 

action to each other. The action of the ~. levator rostrum is 

antagonistic to that of the m. depressor rostrum. 

THE ! N:1ERVATION OF THE JAW ~'lJSCIJLATUJ'ill Ar D THE : flJSCULI 
ROSTRII 0 F li."i !BLYSOMTJS HOTTEHTOTUS HOTTENTOTUS ____________ .(f~S§.!.2_~_§l ________ _ 

The nerves supplyL"'lg the jar..r nusculature and the musculi 

r ostrii of A. hottentotus hottentotus were reconstructed from serial ......,....._ _____ ~._ __ .,.. ____ .,......,.. __ 
sections of' a 45 mm. embryo. 

~'he jaw LJUscula ture in Ina1"Jnals i s referred to as tho 

trigeminal nRtsculature. These muscles are innervated by branches 
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of th~ r. mandibularis of V. Immedia. tely after leaving ·the 

foramen ovale the r. mandibularis gives off a branch which passes 

dorsally to -the m. pterygoideus lateralis and gives off 5 rami, 

after which this branch continues as the r .. masseter. . These 5 

rami are t.he r. pterygoideus lateralis which enters the mtl.scle 

of the same name dorsally, the three ra.r.ai temporales and the r. 

zygomaticomandibularis. The latter 4 rami enter their 

respective :muscles an:tero-ventrally... The r. masseter crosses 

the mandible anterior to the head of the mandible to ramifY in 

the masseter. 

The r. pterygoideus medialis branches :from the r .. 

l~dibularis just after the latter has g iven off the r. 

a.uriculotentporalis.. The r. l'ilalldibularis then continues forwards 

to e11ter the foramen mandibularis of the mandible as the r .. 

i nferior dental1s. The r. pterygoideus medialis enters the 

muscle of the sa.Tlle name dorsally near its origin .. 

The m. di.;-astrieus anterior is supplied by a branch :from 

t he r. mylohyoideus of Vc. The r .. mylohyoideus branches from the 

r. lnandibu.laris just before 'the latter enters the :foramen 

mandibularis. The r. mylohyoideus descends bet'lfleen the m. 

pte:rygoideus medialis and the mandible. The ramus to the m, 

digastricus anterior branches :from the r. mylohyoideus just below 

the ventral margin of the mandible. 

r:rhe m. digastricus posterior is supplied by the r. digastricus 

posterior, a visceral mo-tor -conponent of the n. f'acialis. The 

r. digast.ricus posterior and the r •. stylohyoideus are given off 

f'rom the n. facialis as a single branch which divides into the 
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two rami just af ter leaving t he foramen stylohyoideus. 

~1e musculi r ostxii belong to the facial mttnculature • 

. The branch to the m.. levator rost:ru:m. is given off fron the n . 

facialis a short distance posterior to the foramen infraarbitale. 

The r. depressor rostrum i s given off posteriorly t o the point 

of origin of t he r . levator rostrum. 

motor components of the n. facia.lis. 

Both rani are visceral 

nue to the scarcity of material the ilmervation of the jaw 
I 

musculature of Jh_Y!b12~J2~~!~J and f.!_E~!!~ coul.d not 

be inveoti gated .. 

The aimila.ri ty of the cranial nerves in the different 

species of Golden ~1oles studied here should be great, judgiv~ from 

the <Jimilarity exhibited by the jaw musculature and the musculi 

rostrii. Fu.rtllermore, Fiedler { • 53) has shown that in llltlJlr.l..a.ls 

tl1e innervation of the various regions of the body is on the whole 

uniform. It may, therefore, be taken that the description of 

the innervation of the.jaw musculature and the musculi rostrii given 

for A. hottentotus hottentotus is equally valid for B. villosus ___ ...,._.,.... _____ ......,....,._......,......._ ____ ._....,.._ ...,..._____...~--

D I S C U S S I 0 N ......_ ________ ._..__...__......_._._. 

Johnston and t'"hillis ( '38) cons ider only the masseter, the 

m. temporalis, ~he m. pterygoideus medialis and the m. pterygoideus 

lateralis to be muscles of ~astication. These authors exclude 

the m. digastricus from this group. Fiedler {'53) corr~ctlY 

regards the m. digastricus as a rauscle of oa.stication. Apart from 

the f act that this muscle is concerned w-ith :naetication the m. 
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ui.::;<:t..:>tricus ~tericr of m5In!Ilals i s s'u1,;:plied by the r. d.igC:L2trict:.s 

anterior of V. The m. di.jastric<.'"' anterior, therefore, belongs to 

tht: tri.;5e-::ina.l musculature vThich in ma.rnL'lals inclu::ie.3 all muscl e<J of 

.According to \'leichert ('51) the masseter , . the m. tem~oralis, 

the m. pterygoideus mediali:..; and the rn.. pte:rygoideus lateralis \·lere 

' ,...,ri v~ f · o"' -.th,£ n . a:iductor rr.ondibulae, or constrictor I dorzali.s 
7 --.. 

ofr'elas~obranchs. ·.e 1:ilso shov:ed that the m. interrnandibularis 
\ . 

is 'ae1'J. ve from the constrictor I ventralis and that the f'ormer 

clives rise to the m. ~ylohyoideus and p~rt -of the m. digastricus , ... ~w 
in mammal a. \'lei chert ('51) further shovred that the constrictor 

ventra.lis of the hyoid arch 5ave rise to the rest of the m. 

digastri cus. 
,_, <- , • ' ~. ;... ) - • .:> . ..J. .. t . 

After studying the muscles of mastication of some 

insectivorous mammals and some ~rimates, Fiedler ('53, P• 172) 
t t d th t II ' 1 1 . t d. . . f II 11 . II k • ht. s c.... e a , "FUr u.en ~-~ass . J.s J.e eJ.nzJ.t;e ur a e oeruc sJ.c J.gten 

II 
Ordn~en gultiGe Gliederunc die von der MehrzviQ der neueren 

!I 
Ati.toren ven;endete in einen oberflachlichen und einen tiefen Mass. 

II 2 
ohne Berucksichtigun6 des zr\~ . II ::-'ic::~ner ('53, P• 166) also zhovled 

n 
that them. zy5omaticomandibulari5 " • • • ist als selbstandiger 

Jl.1ilskel na.ch Lage, Innervation und vielfach ~ch FUnktion unbedin8t 

anzuerkennen. n Ar;art f~om the difi'erent arrant;ement of the fibres 

of the m. zygomaticomandibularis as compared with those of the 

masseter, th~ fonner muscle in Golden Moles receives a nerve branch 

ot· its own. FUrthemore, other than the f'unction of· closincl the 

1 
Fiedler ('53) uses Mass. I'or masseter 

2 
Fiedler (•53) uses ~r. for zygomaticomandibularis 
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jdws, the function of the ~asseter as shown in the description 

differs frcm .that of them. zygomaticomandibularis. These 

findings a~pear to agree ~ith Fiedlerk ( 1 53) con~ention. 

Allen {1880-}, c:-s quoted by Fiedler {'53, p . 117) di.::;tinc:;,Ui.3hed 

the r;,ars su:grazygomaticct and referred to it as a rr ••• 

suprazygomatic slip of the masseter." It cannot be doubted, as 

shown in the case of the Golden Moles investigated here, that the 

pa.rs suprazygomatica is a pa.rt of the m. zygomaticomCilldibularis 

because it receives its nerve supply from the same nerve branch 

as them. zy6omaticomandibularis . Fiedler ('53) reached a 

similar conclusion in the case of some insectivorous mammals like 

Solenodon paradoxum and the ~rimate, ~~~~~~~philippinensiE• 

The extent of' the m. tem.porclis in mammals is usually 

limited to the area within the tem~}al fossa. In Golden Moles, 

however, this muscle covers the whole of the orbito-temporal 

fossa. This arrangement of the m. tempor.alis i s possible 

because there is nc postor~ital process, and the orbit and the 

te~poral fossa fonD one uninterrupted fossa. FUrther, the eyes 

are vestigial and s ituated under the skin. It would appear that 

1-ni.s u.rrcmc:;emen-c of the m. temporalis in Golden Moles re:;;>resents 

an extreme condition in mammals. 

·clark ( 1 24) has 8hown that in the tree shrew the fibers of 

the m. pterygoideus mediali s blend anteriorly with those of the 

masseter.··· In Golden ~~oles , however, the insertions of these 

muscles are only close to each other along the lower margin 

of the lo\-:er jaw. 

Johnston and Whilli s ( 1 38) have shown that in man, them. 
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ptel~goideua lateralis bas ~o heads. Fiedler { • 53) found the 

sane arrangement in §2!~~E~~~~do}.:u.m and !~~~~~~'t!!!!. 

In some ma.muals, as in the case of ~~2£h2.2:£~~~ ~ the m. pterygoideu: 

1ateralis has a single head. The significance o£ the possession 

by the n. pte~Jgoideus lateralis of ~70 heads in sone ~als and 

one in others is not clear. 

Because of its innervation :froo a branch of the r. 

:1ylohyoideus it is clear that the m. digastricus anterior of mo.n'IL1als 

~as derived toBether with the m. ~~lohyoideus from ~he n. 

intermandibUlaris. The m. dis~stricus posterior derives its 

Llln.ervation :from the n. facialis, thus showing that this is the part 

of the o. digastrious thought by Weichert ('51) to have been 

derived from the constrictor ventralis of the hyoid arch. The 

innervation of the m. digastricus clearly sho~tS that the m. 

digastricuo is composed of tWo muscles, the n., diga.strious anterior 

which belongs to the t:rigeuinal hlU.sculature and the m,. digastricus 

posterior nhich belongs to the facial ~lusculature. Huber ('23 p.360 ) 

actually referred to the m. d.igastricus as u .. • .. oin zusamuengesetzter 

ituskel • • • " • 

The upward expansion of the posterior part of the zyJ omatic 

arch in Golden ~oles, ~re noticeable in the genera. l3ematiscus ............ ------
and Q~~3.! tnan in other .QP'.Jl~.£..11!2~~' can be correlated 

with the development of' the .:1usculi rostrii which are thus provided 

vith a wider area of attachoent. The fact that these .... uscles are 

well developed ~ay be associated with their function of moving the 

nose pad during digging operations. The wo;y Golden . toles dig with 

their nose pads is sinilal~ to pigs. 
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Diagram of the linQ~al surface of the upper right incisors. 
canines and :premol.ars of (a) A. ho"t;tentgj;,YJ3_]1_Qj{"f&.nto-tus and 
( b} .a,_yi.lJ....Q.~U§. yratensi§_..- CON •• conule; DEUTC., deuturocone; 
N., neck; PRC., protocone; R ... root; TRC·~ tritocone. 
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Di~am of the liJlgual surface of the lower right incisors, 
canines and premolars of (a) A. hottentotus ho~t~ntotus and (b) 
B. villosus. pratensis. METOD., metaconid; N., neck; PACD •• 
paraconid; PRCD., protoconid; H., root; . TAD., talonid. 
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Diagram of the crGwn sur.fa.ce of the u:pper riS}'lt molars of (a) A· 
~ttentotus hottentotus and (b) B. vi11osus p~atenais. -­
AMPHC., emphicone; MEST., meso style; ME.TST •• metastyle; P'AST·• 
parast.yle; P'RC •• protocone. 
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Diagram o.f the crown surface of the lower right molars o:f (a) 
A· hottentotus hottento~g§ and (b) B. vill9sus pratensis~ 
METOD.,. metaconid; PACD .. , paraconid; PRCn., protoconid; TAD., 
teJ.Gtdd, 
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The first 1 (fig. the second, 

while in the lower jaw (fig. 8a) the r everse is true. The 

:Labial surfaces of the crowns of' the upper a..fld lower incisors ure 

sliBhtly convex. The lingual surface of the first i shows elight 

wear \vhich is possibly due to the action of the first and second 

lower incisors against it. ~here is in t ne secl>nd incisor of 

bo1ih jaws a oonule, \7hich in the case of the upper tooth is 

anterior to the protocone, and in the case of the lower tooth is 

posterior to the protocone. iroo:rn ( ' 09 ) called the above 

mentioned conule of the second it o. talonid. 

In both upper and lower jaws the canines (figs. 7a and 8a.) 

are s~ller than the incisors and premolars. There is a conule 

anterior to the protocone in the c while the c has a talonid 

posterior to the :protocone. 

There is a oonule (fig. 7a) anterior to the protocone in the 

upper pr.)molars. A tritocon-e (fig. 7a) is only present in the 

second R.· In aduition ti~~rotoconid the crown of the first and 

second lower premolars has a talonid (fig. 8a) . The second p 

also possesses a netaconid. 

The cro\~S of the upper and lower molars (figs. 9a and lOa) 

are more complicated than those of the premolars. In the upper 
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DiRgram of the HXlterior view of the upper :!'i.._;ht molars. ot' (a) 
A. hottentotus hottentotv..s and {b) .lit vil};.osus :pr:§.];§!l.§.i.§.• 
.AMPHC•s amphicone; METS1'·" metastyle; N., neck; PAST., 
parastyle; PRO., protocone; R., roots. 

Fig. I2a.. 

Di~ram of the pos1:erior view of the uyper right molars of (a) 
A· hottentotus hot~~~£!~ and (b) B. villosus pra~~s~~ 
.AMPHC •• amphicone; MESr., mesostyle; METST., metastyle; N., 
neck; PAST., parastyle; PRC., protocone; R., roots. 
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Diagram of the lingual view of the lower right molars of (a) 
A· ho·ctentotus hottentotus and (b) lh .... V..!ll.~s....p.r~e.:tensis. 
~r!STc.rrJ,,- metaconid; N .. ~ nack; PACD., paraconid; PRCD., 
protoconid; R., roots; TAD., te~onid. 
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Diagram of the posterior view of the lower riciht molars of {a) 
A. hottentotus hottentotus and {b) B. villosys~~~~n~~ 
METCD., metaconid; N., neck; PAC~ ., paraconid; PRCD., 
protoconid; R., roots; TAD., talonid. 
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molars, the SDJ.aller protocone i.s lingual to t he larger a:nphioone 

(figs. 9a, lla and 12a). In t he last m the protocone and the 

amphicone ere a pproximately equ~ i n size. The parastyle and 

the metast,yle (fig. 9a) for.m the sharp pointed cusps on the labial 

margins of the upper molars. In the lower molars (figs. lOa, 13a 

and 14a) the protoconid is longer and broader than the other cones, 

and the paraconid and the metaconid are o.p:proxima tely equal in 

s ize. All the lower molars have a talonid which has a £Ji1lble cone, 

the hypoconulid. 

The r oots of the i ncisors, canines and prer.10lars, i n both 

jaws e.re si:£lclle·, cylindrical and "ronger than their respective 

cr owns .. The roots of the incisors are open. 

There are three roo·tz in the first. o.nd second upper mol ars 

(figs. l la and 12a}) a li~~l ~oot which is larger the.n the 

others, an sa1terio~ labial root ana a posterior labial root. The 

t h ird m and the second, t hird and f'ourth lower molars {:figs. lla, -
12a, 13a and 14a) J"l...e.ve two roo-ts, the arrangement of which is, 

hm1ever, differer:tt .. In t he thir d !!l there i s a lit4:.,~al and a 

labial root while in t he lower molurs there is an ~nterior and a 

posterior root~ The fourth !:! and the first m have single roots. 

THE DE1I~1ITIOH OF BKtA TISCUS VILLOSUS PRATENSIS 
AND CHRYSOSP ALAX TREVELYAlU _______ .... ~...-..-.... .------------~--------------

Except i n size the dentition of E~-!!1~~~-EE~~~~ and 

The dentition of these Golden . :olos 

is also s~~lar to that of A. hottentotus hottentotQs except for 
-...-.--~ ..... ---------..... ---....-

the following differences: 
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J.. There is a total of 40 tee·th an compared \/i th 36 in A. 

hottentotus hottentotus, m1d the dental formula is as follows: ........,....,.,.....,.,...._._.......,._....._..,....._ __ ......... _ ........ _ 
i 2;2 C 1;1 p 2; 2 m 5/5 

2 • . The first I' (fig .. 8b) of E.:_Y!!!2~!!U~~~!!! and c. 

1:!:~~~~2.! has a talonid. 

3· A deuterocone (fig . 7b) is present in the zecond ~· TI1ere is 

a talonid in the first p, and a para.conid is present in t he 

second p. 
4. 'l'he mesostyle (:fig . 9b) is present in the upper :oolo.rs, and 

is si tttaiied between t he :paxastyle and the m.etastyle. These cusps 

arG wanting in the fifth!!! and the cingulU!n. is represented by a 

cone •:1hich is smc'1.ller than the a.:1phicone and protocone. The 

paraconid of the firstJ second and last molars is smaller than the 

metaconid ( :fies lOb, l3b and l4b) while the two cones in the 

third and fourth lov1er molars are nearly equal. :i.'he fifth m 
lacks a talonid.. In some specimens o:f Q.!_!!:~~.!l~!!!, however, 

the talonid of the f ifth m is either vestigial or well developed. 

5. Only the second o has three roots (figs. llb and 12b) L 1 B. - -
second and third lower molars have two roots. The first, fourth 

and last upper and lower molars (figs. llb, 12b, l3b and 14b) have 

single roots. The first n, however, shows an incision which -
almost divides the root into lingual and lauial compone_~ts. 

D I S C U S S I 0 N _..,.,.,.-..-.. ..... -............ _...,...... _____ ._ 

In a. footnote Thomas a..nd Schwarln ( •o;, p.259) stated that 

.in ~El~~~~-!~" ... the broadly triancular premolars ••• 
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are the nil1:: teeth u. nroou (' 07 b) added tbat the teeth of the 

than those of the fir3t cct. 2he conclusions arrived at by these 

authors were based on measurements of the teeth tt~en fron 

diffexent s pecimens of Golden I.-oleo, all belonging to the su.""'le 

s pecies. 

~-affrarian .~uoeum r;.. .. s under·l:;aken with c. view to deter ...lining the 

validity of the concept ausgested by :Broom ( '07 b) t ho. t the size 

of ·t-eeth i 3 a means of distinguishinG the deciduous f'roo the 

:permanent dentition. It was found that i~ll the species studied 

l):J the prenent author the size of t h e t eeth relative to the size 

of the skull ~as constant fo~ the ~embers o~ eam1 species. This 

strongly susges ts that size alone cannot be useu a s a criterion for 

distinguish1ng the deciduous froill the permanent set. 

According to Eroon (' 07 b) the first set in Golden ~oles 

per~ists for the creater part of t he animal's life, and replacement 

takes place with t he approach of old age. If this is i!'l f act 

co m or i n Golden : '"oles it nhou.ld be possible to flnd a replacement 

of the :first by the second set in a f'airly big collection of adult 

sku.llo . ~he ma.j ori ty of skulls exa:mined i:n. the :!~af:frarian ,.tusev.m 

hnd their teeth intact, and only those slrulls in which the jaws 

gere dru~aged during collectin3 together ~ith old dry skulls 

collected from 0\71 haunts, had lost sone teeth . Fu.rtherwore in 

one set of teeth was observed. 'rhe occurrence of replacement at 

any age is therefJre doubtful i.TJ. Golden !.!oles. 

Roux ('47 p.314, fig. 54 ) labelled a structure in a sectional 
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In a study 

o:f tho serial sections of A. hottentotu.s .hot·tentotus embryos, no ......_ ______________ ,.... __ _ 
supprescod decidnous set or anlagen of the perm.a."'lent set wus 

observed. It v.:as therefore ir.lpossibla to ascertain whether the 

£.et of t eeth preson:G i-o deciduous or pcr.manent. 

According to Broom ( '16; !.!. hotten~2~_h2.1!~!!!q~ has three 

incisors, t he socket for the third incisor being formed by both 

the uremaxillary and the maxillary. In the 30 mo .. and 45 mm. 

C!!lbryos of !:._h.2!!~g~~~2iEQg.Et!!;!~ and in the adult clu'7sochlorid 

skulls exanined. , the socket :for the third tooth, especially clear 

i n :d.!~!~~!;z~~ , lies between the prc.ma::&:illa~J and the :maxillary. 

L"'1 nm.e insectivorous rn.a:mmalo such as Aethechinus froniia.lis frontalis _________________ .... _ ...,. ______ ..,.._ 

and ~!~P~~~~~~~~~~~E there is no tooth ewbedded in the 

pramaxillo-maxillary suture. In~~~~ ' Peake ( ' 15 p.99) states 

that thG canine " • <~-. ~:ppears to be i t"lplanted in the i ntcrr.L'l.Xillary 

sutu.ren. It is i~portru1t to note that in those insectivores 

h~ving no tooth in t he premaxillo-m.:'"\.xillary su-'rure, the cn.n:tne lies 

behind this suture and the sockets of the incisors are all in the 

pre~xilla.ry.. Pal. ... lter aml ~fo.s77oll ( • 47 p .. 653) dencribe the canine 

in na.."":lLlals as n ... the most anterior tooth of the maxilla, situated 

on or i ..:.u:1ediatcly behiJld the premaxillo-max.illary suture .... n .. 

As has been seen, the soc!:et for t h e eani..11e in son.e :"'lruJln,al s 

including !aJ=l~~ i s situ.a.ted in the pre:J.a.Xillo-.muxillo.ry sut' .. tte .. 

It may therefore be sn,s:;e::1ted here t hat the tooth lying in the 

prema<~tillo-m:a.-"tilla.ry au.ture, and the corresponding tooth in t he 

lower jaw, should be regarded as a ca~ine. According to this 

contention Golden . ~oles have 4 incisors in each jew not 6 ac 
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previously thouc:;ht by Ur vo . .l ( 'lG ) • 

'ffeiehert ~51 p.223) sugse~tcd that t he molars can be 

distinguished f:ro:m the pr eL.olars becau~e they u ••• have n9 

:predecessors in the milk denti tiontt. This method, however, cannot 

be used in the case of Golden I:oles because the dentition of these 

animals is monophyouon t. A n ethod su.gsested by Romer ( • ~~ ) has 

been used here .. This is based on the asSUlllption that molars 

develop a more complex crown pa ttern than that ~hich occurs in the 

:-ther teeth. 1his criterion has its draw-backs, ao any distinction 

between the prenolars a.11d mol o.rs is dif ficult in those .ln8.!J1_'1DJ.s 

w:1ere uolarization of ·th e prc·..:.olars has occurred. In the s peci..'9.ens 

m1do:c l nvestiga t ion, however, t he crown s of the upper mol~,rs are 

:practica.J.ly illliforn i n ::rtra ct'tre an<l are more co..nplex t h:::m those o'f 

iihe upper pre:..olars. ~'he difference between the c~owns of the 

lower premolars and rtolars is not as gr cc.t a s i~~1l!)por teeth . '£he 

teeth corrc.oponding to "the u pper prc:1ol arn and molar::: in ~le lower 

jaw ollould, therefore, b e regarde d as lower pre:m.olars and molars. 

I t follows, t:le::c.--e:fo:re, t hat t h e dental formula of ~E!l~~_E 

Dhould bo r epresented an follows : 
, . 

; .. ·: ~ '2. 
I 

'o ':.• 

Crowcroft ( • 56) showed that in shrews the severe tooth \7ear 

provides a rou.3h guide to tho age of the individual. An 

exa.r..ina tion of' a large col lection of chrysochlorid skull naterial 

i n the T"'affrarian ?Iuseum showed that Crm7croft' s ( ' 56) finding in 

the shrews cannot be applied to the Golden !Joles. The cones of 
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the various teeth in all the slru.lle of Golden 1!oles examined 

showed no tooth wear. 

The posterior oonule o:f the second r a.nd Q o·f !_Mtte;a.~E~ 

!!2~~~, and the lower incisors and'¢ of E.:._Y~ll.2£!R~-m!!~ 

and £~-!~~y~~ appears to correspond in position to the talonid 

of' the premolars and mol ars. For this reason Broom's { 1 09) 

con tention t llat this conule of the incisors a.11d canines is a talonid, 

has been c-onfimed. 

Ro:rner ( '45), Parker and Haswell. ( • 47) f.'-'Yld Gregory ( • 51) 
of the u . ··er mola r"' 

agree with t h e concept t hat the main cont?' in zaJ.a:!bdodonts should 

be called the amphioone. According to this view the ancestral 

placental .form, the :fossil zalambdodonta, had an amphicone., which 

is still present in the moder-n zalumbdodon~s . The a.mphicon~ 

according to Romer ( '45 p .. 327) appears to be the n .... honolocue 

o:f paracone and meta.Qone ••• n of :Later f'orns. The Cretaceous 

fom Deltatheridium is regarded by Romer ( •45) as i ntermediate in 
...._ ........... ~ ....... ----

its 1rtolar structure between the Jurass ic pantotheres which had e.n 

amphicone and the typical placentals having widely separated 

paracone ana metacone., Ro.mer ( "45 P•.327) arrived at this 

conclusion becaus-e the pa.rwa cone and metacone in Del ta:theridium ..,...__.,....__ ... ........._.. ___ ....,._..,. 

were ai tuated almost in the cent:re of the tooth and n ••• were only 

barely separated at their tipsn. Euirler (' 37 and '39), hoYlever, 

doubts tllat the amp..l'licone ever existed and proposes that the 

paracone is the nain cone of the upper molars of zalambdodonts, 

t he net..'3.oone having arisen :from the slopes of the main cone •. 

According to :Bu.tler ( '37) the structure of the molars of Q!l~Q!lCt~~ 

and ll2~2!l~~~~ supports his view. It is beyond the scope of this 
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investigation to ascertain '7hich of the ~to concepts is correct, 

bo·oause only :palaeontological evidence in conjunction with 

embryological observations, perhaps of insectivorous mammals~ can 

throw light on this problem. Tho term amphicone, however, has 

been used in ·this investigation because the majority of authors 

favour ito use. 

Having s~.ldied the dentition of Q~!!,!~t~§ and other 

zala.mbdodonts, including some specimens of Q_~~g£~~~~7 D.ltl-er 

('37) came to the conclusion that in zala.obdodonts n molar tooth, 

in occupyL'Tlg a posterior position in a series undergoes some 

reduction, which is not exactly the same in all zalanbdodonts. 

This reduction occ~ to soue extent in all the species of the 

zalaml:iblonts, and the ou.J.nination of this process occurs in 

!Dbl;£~2~ and ~~ amongst the Ql~~2£~~E!~~ uhero the 

5th molar tooth is loa·t completely .. 

and .Q.!-~Y~1l~ were examined in the light of thi3 conclusion 

and t he following was observed. The pa.rastyle, mesostyJ.e and 

The 'talonid of the last B is absent in B .. villosus 
~·-------

~~~~~is and in some specimens of ~r.eve~~;, '7hilo in other 

spec~ens of Q~tr~~l~! it is either vestizial or quite 

distinct. These observations in theac ~o genera appear to agree 

with Butler 's ('37) conclusion cited above. 

According to Woodward {1896) the dentition of the 

insecti·V'orous ma.tl!..-nals cannot be regardec: as prilni ti ve excep·t the 

molars, because the a.ntemolar teeth are obviously specialised in 

form and number. 'F..I'lis is suppor·ted by the following observations. 
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There is present in some genera o:f Golden :~oles a conule an~·· rior 

to the protocone in the upper incisor-s, canines and pre':l.olo.rst 

and a talonid in the lo\7er incisorn and canines. · These cones 

are absent in the incisors and canines of most I:Ja'J.illals. Further-

oore, the incisors in the species studied here have been reduced 

to two; the same applies to the preuolars. 

Accord.inB' to Parker and Haswell ( • 4 7 ) , the small cusps ( the 
' 

/ styles) on the external cingulum are frequently present in small 

prioitive placental mammals \7ith zalambdodont or dilambdodont 

nolars. Acoordi..llg to this Viev1 the molars of Golden 1 Loles have 

retained these cusps 7hich are pt-ir.1itive structures, in that they 

were present in primitive placental forms, and have boen lost by 

most modern f'orms of ma.mnaJ s. ~he aesostyle, thouan not as 

developed as the other styles, is present in B. vil!~~E-P~~~~~~ 

and c. tr~~J;~, 7hile in other Golden i~oles it is absent. 

2ho presence of more styles in ~.:-Y?d12~~~~~~~~ and .Q.:~~y~~~1: 

as compared with the other Q!gl~2£h!O!:!~~ 1 agree a with the idea 

that these t\'tto genera are more pritni ti ve than the other genera of 

the .Q'~l~~~:£.!.9~· 

The 'talonid o:f the lor1er molars of ~n·t~~!! as described by 

Butler (t37) has a hypoconid, a hypoconulid and an entoconid. 

The talonid of Golden !!oles on the ot:1er hand,. has only one cusp, 

possibly a hypoconulid judgulg by its position. Roberts ( '51.) 

has shown that amongst Golden ~'loles thG genera 2!:!-12!2~!~, 

~E!~.Q!P.!~.l. Fe~J:l~oms .l-1}~~~~2~~ and .@!7§2~!1~! have a talonid 

which is lacking in the othe:r genera. This posoibly s~3ezts that 

at least ~vo evolutionary lines were follo~ed by this oraer of 
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Fig. 15. 

Diagram to illustrate occlusion of the molars in Golden :t.1oles. 
AMPHC., amphiconeJ MEST .• , mesostyle; METCD., metaconidJ METST., 
metastyle§ PACD., paraconidf PAST .. , parastylef PRe., protoconet 
PRCD., protoconid; TAD., talonid. 
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One line was followed by these for.ms which have no 

talonid, and the other by those nith a talonid. 

There is closer-resemblance between the molar stru.cture of 

the Jurassio Pantothoria and t~~t of the Golden .Joles whose molars ....,..... __ ._.._...,...,.........__ 

possess a talonid, than there is between the ~h_~ and thoso 

Golden 1ol.es without a talonid. The resemblance o:f t.hc nola.r 

structure o£ the Pan to theria vzi th that of Golden !"'olea supports .... -...... ~~ ...... -
Richie's {•44 p.896) view that t-he QL~2£!gqr.!~~! a.re " 

probably the most primitive of all Eutheria ••• n. 

.... 

The following account of occlusion applies equally VTell to 

!.:_.!J2!~£E!Q_~-~~~!1!2~~.:.-~ll2~~-~:!!~!§ and Q.:.~lli~! • 

Except for the first and second lo~er incisors, the teeth 

of the lower jaws bite on the ling"a.al side between t-wo co11secutive 
'· 

teeth of the upper jaw. 'rlLe first at'"1d second lower incisors bite 

on the lingual side o£ the first 1~ ·;then the jaws are closed, the 

first i x-emains opposite the first _!, \7hile the second !' co:ues to 

lie ootwee:.1 the first a.'Yld second upper incisors. The second i 

in long and its tip fits into a. small cn.vi ty on the pre~1axillary 

jus·t lingual to thG i, thus limi·ting the upward movement of the -
lower jaw~ 

During a bite, the protoeonids of the lower nolars are 

received in tlle interdental spaces between every two consecutive 

upper molars (fig. 15). The protocone and ·!Jhe talonid o:f the 

molars do not meet i:rl theso animaJ.s and therefore do not assist in 
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limiting the movement of the lower ja~ towards the upper. 

In marmna1.s genera~ly,. the :movement of' iihe lower j.a.w towards 

the upper is limited by the crovm su.rf'a.ces of the upper and lower 

molars, and of the upper and :Lower premolars in sor.'le ma:mut11.ls 

cominG together. In the Golden :loles~ howeve~, th:i.s is not the 

case .as shov'f.n in the description of occlusion .. 2ven the protocone 

and the talonid of the molars which lie opposite each other \then 

the jaws are closed, do not meet. This contention is supported 

by the observations made on the chrysochlorid skull nk~terial 

in the Kaf:frarian l'l!useum. In all t he specimens examined, the 

lower molars of whic..lJ. possess a talonid, the :protocone and the 

talonid were found to be sharp even in the sh~ls of old w1imala. 

~e method of limiting the upward movenent o:f the lower 

jaw as erlployed by Golden {,'!'ol ~s would be p£\in:f'ul to the a.11i.r::lal i:f 

it wore not for the follo~nng reasons. The tis sue lL'li!lg t he 

hard palat-e is hor11...y, while tl~e aniillal' s prey is slow 1!10'Vinb and 

cons i s ts nu:Lnly o:f soft material .. T!orc is thus no neea for 

SOt iE OBSERVATIONS o;r THE F.EEDiliG HABITS OF 
&1!!~!~_£!.Q!;T~1Q1Q§~lill .. .QJJ~X§Q§!:!-b!!_!~Y!!;!~!!~ 

. ~HOTT.3NTOTUS 

An observation was made whilst collecting the specimens of 

~~ten~.e_"t!!~-E2!!~1J.!OP:!~ that when these aJ:timals are searching 

for f'O-od in wet soil, they make elevations in t he surface layers 
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of the soil. This is done in the following manner. Usi.rlg the 

front limbs as fal.cra, the snimal pushes itself forwards, head 

first, in such a way that the nose pad is the most anterior part. 

The head is constantly jerked upwards as the ani!nal forces itself 

forwards. During the dr.y season, they simply dig for their prey 

using their forelimbs. 

It wae observed whilst feeding the specimens of ~· 

hottentotus hottentotus in car:ttvi ty that they ate earthworms and 
...,. _____________________ _ 

insect larvae rather §reedily while they merely killed lizards 

and adult insects without eating the~. However, if the !• 

hottentotQa hottentotus specimens were starved for more t han a day, - ........ ..._....~----- -------
~hey ate the lizards and adult insects. It i s important to note 

iiha t all t he specimens used for the above observation were 

collected from a luce:rn field rich in earthworms. Insect larvae 

were also present although not as abundantly as earthworr1s. It is 

poss ible, therefore, that the behaviour o:f' thes e Golden "toles 

towards t he prey given to them in captivity was conditioned by the 

plentiful supply of earthworms and i nsect larvae 1..'1. their na "tural 

environment. 

An obs ervation of the behaviour of A. hottentotus ho~tentotus ~--~.,..__.,. _______ ........,__ ____ _ 
o• ecimens inhabitinc a lucern field measuring about 120 yards by 

60 yards at Lovedale, 1cvas made over the wet sW1Dller and dry winter 

months .. Earthworms were plentiful in this field and insect larvae 

were also present though in much smaller numbers than earthworms. 

Dig mounds ,. about 4 times as large as the usual sU!llm.er mounds , were 

made du:ril'lb the dry 'llinter months by these Golden Ifoles t t hough they 

were not working as regularly as in the su:r.-~~er nonths. The main 
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tu.fl..nels vte:re found to 'be about a foot -belo\1 the surface in 

contrast to th~ usual main "ttL11nels made in summer, which are about 

4 inches below the surface. Spec~ens which had just fed on 

earthworms were caught during these dry winter months. These 

Golden ttoles migrated to the neighbouring trees \7hen the :field vms 

flooded with water. 

The stomach contents of the collected specimens of ~· 

hottentotus hotten·totus which were found dead in the traps con-
-..........-..-~-................ ........ 
sisted of insect larvae, millipedes and ea.rthwor.ms.. An 

i nteresti ng observation was made, that the prey before being 

swallowed had only been chopped into pieces and showed no signs of 

being cn:tshed. 

identified with certainty. The food had already been acted upon 

by the digeotive juices of the stomach by the t~ne of collecting. 

ThJsto.wach contents of' :2.!.-E~~~~! s:peci.~!lens consisted of 

the remains of beetles, millipedes and earthworms. The beetles 

and millipedes had been roughly broken down into bits while the 

earthworms ranged from about one inch leng·ths to ent:ire worms. 

As in A. hottentotus hottentotus the stomach contents showed no ..,.,._ _ _..,. ________ ...._ ________ ....__ 

signs of having been crushed. 

D I S C U S s I 0 N ._._._... ________ ,..,.. _______ ,... 
Fitzsimons ( '20) stated that the sense of smell i n Golden 

~oles is well developed. He showed t hat they depend on smell when 

locating their prey. 
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The presence of earthworms in the stomachs of two opecies 

of' .Q~l£9£!!!2!3.:f!!:~; !~~~t~~ntQ~-~o~~£.!2~ an underground 

feeder and .Q~-tr~~:!~ a mainly surface feeder$ i <Jplies that 

earthworms ar.e a part of the main diet of the Qgl~Q£hlor~. 

Furthermore,. throughout the present investigation it was con-

tinually observed t hat b~~!~~totu~-h£!~~2-~~ prefers 

environments where there are earthworms anti insect larvae.. Si..nce 

movements u..l'lderground are not as ea sy us above ground, burrowing 

animals like Golden -Ioles cannot be too s pecific i n tp...e choice of 

their diet .. Setting nside their preference for a certain type 

of diet it i s not surprising therefore, t hat the specimens of A. 

hottentotus hottentotu.s fed on all the types of prey they were _____ ...,_.....,., ______ ........,. __ .,.._ .... 

given i n captivity. 

The observations made on the lucern field at Lovedal~~ 

suggest that A-.:.~~~!.!&§_Q£~~~~2~s works just under the 

surface during the wet s eason because earthworms have come to the 

surface layers of the soil. It may further be suggested that 

during the dry months these Golden !1oleo follow the earthworms as 

the latter withdraw deeper into the soil. This perhaps shows that 

A .. hottentott1s hot-'centotus, and possibly other Golden J~oles as _.._,_,......,. ____ .....,_ __ ....,_ ___ .......... --.-
well, do not become ~holly doruant during the dry winter 30nths. 

Until a thorough investigation has been done on the behaviour of 

the Golden l.~oles we may mea"lw'hile accept the suggestion of 

s .:·1ortj:idge ('34) that the £~.e22h!2E:~~ become dor..nant to some 

extent during the dr~ winter months. 

Roberts ( • 51) fed a ~!~~~~ specimen kept in a box, with 

grasshoppers, and stated tf!..a t it emerged -v:hen it heard him or smelt 
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the grasshoppers. Under natural conditions Roberts ( •·51) states 

~hat h~ has never known Bematiscus to como to the aur~ace except __________ .,.. 
after rains. This was also noticed during the present 

investigation while collec-ting ~~~!5!.2~~ specimens, when they VJe:re 

never seen on dry days but were found dead on tha meadows after 
1 

rains perhaps ki12ed by herd.boys or dogs., 

Ranger ( t 2'"/) has shovm that 2..:-E~Y~~~ is a surface 

feeder in the forest. This observation is supported by tlle 

presence of the remains of beetles in the stomachs of these 

specimens. Though earthworms do come to the surface, their 

presence in such a. bulk in the stomachs o:f the specimens of 

2.:...~!'~~1l~! examined here , suggests that these Golden ~1oles may 

also burrow for the earthv10rms. 

Romer ( ' 45) suggested that insects,. worms and grubs 

presumably formed part of the diet of the primitive placental 

forms. When the ancestors of A. hottento~~a hottentotus and the ...._ __ ___.._.. __ ~-------.... ---
closely related forms took to burrowing, perhaps in order t o 

exploit the u..nder gro1Uld food material and escape from enemies , 

earthwori!lS and insect larvae probably became the main part of their 

diet. 

addition to earthworms and insect l arvae i nclude adult insects as 

the n~in part of their diet. 

and 2.!-~~Y.~! therefore, probably approximates more to that 

of the pri.:!litive placental form than does that of the other Golden 

.Joles •. 

The vestigial eyes of Goldan j,:oles su.;gent that their 



- 34-

ancestors were above-grotUld forms, with possibly vell daveloned 

eyes which boca...J.e vestigial when these aui.:~ls took to bu.rroVTing. 

Taking t his conte1~tion to be true it 'J.11a¥ be asaumed that the 

genera 1_1~~1~£!!~ and Q!:g:l~QSll?~~, because they lead an above­

ground as well as an undert;round life t have not chn.nged tiU.ch 

from t he ance~tral. form of rTOlden ::oles as the wholly undorground 

smaller forms •. :.sroo:ui ( ~o9) is of the sa..'1le opi.tlion. !Urthermore, 

Roberts (•51 p.l07) at~teo that " .... judgin;;s by the teeth 

~~1~.£'9:.§ and .ffi!!l~~~ would ap}.:>ear to be the oldest genera 

••;> u. 

I t may, on the contrary, be argued that "the vestigial eyes 

of ~~t!~~· and ill!rl~l2~!e! show that thes e two eenera '~''lUst at 

one stage have been complete underground dwellers. Zhe partly 

above ~round habits they display may therefore, mea~ a partial 

reversion to their original· state, but they woull probably not be 

su?oesstul in bocoming co~plete surface dwellers unless they reeain 

their eyes. ·. l'his vtould therefore mean that they ~nay have changed 

more from the orig inal ancestors than the other forn1s. If, 

however, the number of teeth and the form. of the molars are 

considered in ~!~cus and Q~Q~E~~ it becomes cle~r that 

-these two genera are neo.rer to the ancestral fo.r.m than tho other 

Golden .. oles. 

Judging f'ro:.1 the similarity o~ tjla . .QO~ars of C-olden · oles 
. ~. '-... 

with those of the Em!!2~~i.9:, it i s likel;y that the ancestors of 
---~·--· . , 

Golden 'oles took to burrowing at some time durine the JurasrJic and 

oince then the (}olden :"'oles have continued feeding on the Oa.J...'le diet 

{ as that of the ancestral· form. The Oligocene f'om ~lt~erno§.~ 
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w.hich is regarded by Gregory ( • 20) as a forerunner of C-olden 

r oles was possibly a. burro-·wer .• As far as can be ascertaL~ed ever 

~ince the ancestors or Golden I7oleo took to burrowing they net 

with l:i ttle or no competition f:r>-om ot:~.er predators for their 

subterr~ean diet. 7hich they have therefore continued eatiP~. 

Al.sot even in those few f'or:.ns which live on adult insects {as well 

3s on earthwor.us and L"'lsect larvae) the plentiful supply of the 

insects precluded a.w pressure for ch..9ll3ing their diet. It is 

not surprising, therefore , that ~here is little or no chance in 

the ::n.ola.r struc1 . .-ll.re of Golden .'~oles as con pared with that of the 

Jurassic placental for~s. The specialisation of the ant~olar 

teeth is probably coTrelated with an i:.1prove:m.ent in their f onn and 

arrangema~t to serve as efficient eraspL~g organs. 

Qth{;)r i nportant factors for maiiMals which have to burrow for 

their existence are the 11a ture of tha hair and .. Ghe s ize of the 

animal. In the genus ~!l.€!~ the textu..."""e of the hair is smooth, 

while in the genera ~!!~!~!!~ and Q!El£2~!2!!~ it is coarse. 

In ~1Y§?mU§ it i~ clear that the soil particles detached from the 

sides of the burrow cannot easily be lodged in between the hair 

while in ,!?e-E§:.ll£!~~ and .Qh;:l~2~E_alax ~his is possible and thus 

cause sone inconvenience .. The size of the members of the genus 

~E!~so&~ also show that they are more adapted for burro~ving than 

those of the genera ~~~~Q~ and Q!}r_l§!Of!12~~ because the bigger 

the aninal the more r:ork it has to perform in making its bu..rrcm • 

Furthermore, the claws of the forelimbs in :Be1natiscus and ____ __.....__ 

~~~~~~ r~lative to body size, are poorly developed as eonpared 

~7ith those of ~~2~~· 
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':'HE CORRELATIO!~ OF T::C FEEDIHG HABITS OF AI~LYSO~ rrTS HOT~ErTO:'ITS 
HOTTEi~TOTUS, l3Etl ATISCUS VILLOSUS PRATh"'NSIS ~-:D CHRYSOSPALAX 

TPJ5\"ELYAHI \liTH 1J:ill.UR JAW '1JSCJljLATURE AND TfilliP. TYPE OF T:Br:Tl! 

As already sho\vn, the head is s.o held ti"..at the nose pad is the 

moot anterior na.rt when A. hottentotus hottentotus makes elevations .- _____ _....._ ______ _.....___... __ 
i:l the sur:fa.ce layers of the soil as it searches f'or food. The 

nose pa.d i s kept in the desired position by ·the musculi rostrii. 

The crea. t development of the musculi rostrii of d!-Y1:1J:~~-.E!:~!~g~!El! 

and £~~Y2!1~~ a~ compared \7i th f:.:._h~tt£!!!2~2~~!2~~ can 

be as so cia. ted v;i t.n the st1rface f'ee<ling habits of the two former 

g_enera. 

is directly used L~ stirring up the relatively hard surface. The 

no;Je pa.d i n Golden . oles i t=1 uocd for placing the prey i n such a 

position that biting will be e£fective. This is done by moving 

the nose pad in various directions as i s necessary, after t he 

faohion of a pig. 

The articulation of t he head of the mandible with the glenoid 

fossa i s such t1mt both up and down, and side to side movements 

as well as the anterior displacement of the lower jaw, are possible. 

T.ile upw:trd movc.:tent of t he lov;er jaw which is the result of the 

co:1t-raction of the mas:::cter t m. zygo.ila.tico:na.ndibula.ris and t he m. 

temporal is, i s mainly in~rol ved in the ca tching and cutting of tne 

prey i nto bits. It rm~ diffiaul·t to make u co:J.parison of the 

masseter and the m. z:;eOlJaticoma.ndibu.laris in the species s tudied 

here. The m. te:.:1poralis ic, .tlowever, 1:1ore developed i n B. villoaus _ _..... .......... ..,...._ .............. 

1 ~~~~~;!:E and 2.:.-~~Y~!lf!!li than in !~~!~!~!:!-hill~2tu~, 

perhaps because part of the main diet of the two former genera 

contains chi tin ~·hich is so~ ewhat hard.. 
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The side to side -novem.ent o:f tJ:'!.2 lower jaw is L"llportant for 

~No reasons~ firstly it ensv~es that the tips of t~cones of the 

uppor a~d lower teeth cone close to each other during a bite. 

secondly~ if any food particles adhel~ to the cones, the brv.shL~ 

effect of the cones caused by the movement of the one jaw 3t.~inst 

the other, probabl~· serves to remove the sticking particles. The 

nuscle responsible for this novoment is trw creatly dev~loped m. 

j)terycoideuo medialis .. 
. 

The effect of the side to ~ide move1n.ent is s i i:tllar to t!:la:t 

of the anterior displacement of the lower jaw. The muscle mainly 

responsible .for the antel"'ior displs.c-a:n.cnt of tl.~.£" lo~cr jc..vr , the 

:m. pterygoideus lateralis, is poorly developed, pe:r-haps because 

this move.::1ont does not need ltlU.ch fol'ce, or because this nrascle i s 

helped by the n.a.noeter in its action. 

As in other maxnn.a.ls the m. digastric-as anterior in Golden 

~ .oles depresses t he lower juw. This l1U.Scle is generally feebly 

developed in l11.9.i.ma1s because nor!!ially clie;ht force is ncodod to open 

the jaws .. Further..::1ore, in the Golden "'loles ·the food is not s ticky. 

Tomes (1897) pointed out tl~t feeble inplantation of teeth 

militates against the idea that they are : ut to very hard ~ ·ork. 

Exa."'D.ining the dentition of thes e ~folden 1 oles in this lieht , t.ne 

:follovd.ng was observedo The roots of the i ncisors are l onger than 

their respective crowns in the Golden ~.oles here investigated. 

Thio condition may be corre.lated with the use of these teeth for 

catc.h:i,.ng the prey and their consequent need f .,r firn suppor·t. 

FLU'ther, the upper incisors slant posteriorly and the lower incisors 

incline anteriorly. This arrange.m.ent of the incisors, also foW1d 



in the mrsu.pio.l mole ~!:l.2~, per haps i:.1:n·ovcs the efficiency 

o f' t he incisors i n t · teir f unction of catching t he pi•ey. ~he 

arran.;cn cnt of the incinoro in these aniDalo also sut;eest that 

t~1cy may cu.t the prey 1.n ~ rodent-li"~e fanhion. Gregory {'20) 

has shown that Ji£1!2!:£~2.Q also feeds on earthwor..zts. ~he length 

of t he roots of the co.nines and prenolnrn shows t h:3.t these teeth 

also have t he same function an j_ncisors. ~he specialisation of 

~he nntcmolar teeth may, theref o:re, be correlated with their 

function au a prey-seizing apparatl.ts . S"'he roots o:f the molars 

ara short coupared with those -:.1f t he anto!:"lolar 'teeth, sue .... esting 

·tha t they are ·a da pted for cutt i ng soft food mat erial. 

'l:'ho cuspo of the teeth in Golden oles rona.in shal.--p throue;h-

out the aninal's life. ~his is U.."'lderstand.able in A. ho.1ctentotus _...,_....,_ _______ _ 
hottento~~s because the members of this species feed mau1ly on .... .-.-...-. ......... --....-
sof't food naterial. The hard ch i tinou.a coverine of adult j.nsects 

cov~d be expected t o cause tooth \70ar in :: .. vill:>su.s uraten'jis and ..._ __ ,..,......,. _ _..,... __ _.._~ .... ....._ 

Perhaps the ab sence of tooth wear in these two 

species of ~.-old0n .·.1otes io either because chi tin is not hard 

enough to cause tooth v1ear or because the crown su.r:fa.ces of the 

u pper and lo·wer teeth r1o not act D.b""ainot cm.e another. l:ossibly 

the occlusal rela tions of the upper and lov1er teoth and the fo.ct 

that the }Olden .. loleo do not grind their prey; also accoun t for 

the absence of tooth \7ea.r 1.':'hich m.i e;ht be expected to t)e caused by 

sand crains in the gu.t of enrthvrorns or san<l grains stick:ing to 

the prey, especially in t hose form.•, which :feed under the 3X'OU!ld 

surface. 

:Z.'he complicated prenolar and nolar structures of herbivores 
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is associated rli th the pre,-'lence o:f cellulose in ·their ilict while 

the premolars ann I:lolarn i :'l carnivores aro adapted for the 

caraivorous diet. In Golden . "oles, however, tl!e ~:1ola.rs ar e 

adapted for cuttinc the WOrt!l-like fcod :1.aterial. ~he upper molars 

r:ne lot<:er :molars , a s sho~m in the 

description of occlusion fit in the interdental sp~ces between 

the upper molars t hus f'orcing the food a.t;ain.st tho odtes of the 

:....ppc:;o molu.rs a s the en.im..a.l chews .. Since the food is soft, it is 

ca.nily cn·t; i n to pieces i l'l this ·wey .. 

As already shovm, t he f> i mplo structure of the l~Ol8.r~J can be 

correla ted with ::t diet conciati!lg of earthwo1~s, :1'l.illipode8 nnd 

insects .. .4'his diet r.a s inherited by Gol <len ~·£olcs fror: the'· 

Jv..rassic ancestors, ana beco:u .. se the cliet J:::1n not clla.n.[;ed 1uch, the 

11.olt=ll""U too h2.vc chanced very l i ttle. 

THB :"COtTO~ :tC r·r uRJ..ltHCb OF AL~BLYGO 'lTF; ~TOTT'£PTOTHS 
:IOTT.C;J·lO~US ,. .BE. .A:'ISCUS VILI.OSCS Pf •. .1.TEl.SIS 

.AJ.'.fD CHRYSOSPAI~X TREVELYAN! 

Ea.rthwon.ts, which for.m ,l)3.rt o:f t (l.e nain diet of G·olden ···oles, 

bring the subsoil to the 3tu-,face and aerate the soi19 

therefore, be thought tho.t Golden r~oles are a pest by destroying 

t he earthYTorms. Fi tzoimons ( r 2u) suci.:;ested that t 11e G·olden :.oles 

also do the same good to t he s oil and perhaps on a larGer scale 

conparod with e fi.rthvvorms. 

The meubers of the ge11u.s ,Lt;E-E!l~~~ .may be C!h"'lsidarod o.s 

econo:uically i l-lportant because they eat insect larvae and l!'..illipedes 
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I::-.sect larvae suC:1 ac 

cu~!OrnD, w1·ic-h live u.r c:..er_:;round, aro of c-.ceat econonic i.>'1porto.nce 

to far.1.crs en<l eardenero bec::.tune of their destructi-v-e Labi ts. 

Riel"; c ( ' 44·) ~1as sl10wn .J~hn:t t he .. ullipecles are voceturians , 

:fceodin-.1 on the lillder.::;round pn..!:'tG Of plantc t thus : oi!Jd a r'l"'GO.t 

deal of harm to c:ro-,::; such a.s potatoer.;. 

:Lhe availabl€> li te:r•a:~ure indlcates tha-t the ue.:1ber s of the 

3U I' I ARY 

1.. ~he jaw mu.sculature ao well as its innervation i n t he f".rO,.den 

.. .'oles used for this invec-ti gation i s typically l:la:lL1ali an, except 

tbat the .m. temporalis ocaa.pies t he whole of the orbi to-te"'n.oral 

fossa .. 

2 .. Fiedlerts ("53) contention t hat the n . zygor.:laticomandibularis 

ie a s epara te muscle is confirmed by the present inves ti0ation . 

3. : he mu.sculi rosttii are respoHsible for the . .1ovemcnts of t he 

nose pad ,·rhen t he ani.:.:lal is feeding. 

4. ::;he dentition of .!1.!.-h2!~~~~.@_h~~!m~~~, and possibly 

other Golden "'·~oles a s well , is monophyodorlt .. 

5. The nntooolar teeth are specialized , while the molar teeth 

exhibit a very sL_ple roolar s tructure sinilar to tha t of prh1i tive 

placental uamuals . 

6 . ~he de:n tal formula of aEJ2bYQ~~ is 

i 2;2 c 1;1 p 2;2 m 4;4 and that of Bema tiscus ____ ...._ ... _ 
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and Q_~~~J2~1~! is 

i 2 I 2 a 1/1 p 2 I 2 m 5 I 5. 

7. The second i limits the novement of the l ower jau to~~ds the 

upper. 

8 . Although the Golden tloles investigated here show sone 

differences in their feeding habits~ tho worm diet is co~,'ll'non to all 

of them. 

9. T'l')e molars of Golden iJoles are adapted for cu·t;ting the worm-

1ike food material. 

10.. The sit..ple molar at:rucil'..u .. e can be correlated 'f1i th the earthworm 

and insect diet which the Gol.den r.~oles inherited f:roftl their 

ancestors,. 

11 .• All the available evidence indicates that the nembers of tbe 

genera ~~!~£Jl.@ and £h!'!~2.@I?a!~ are unspecia.lized as regards 

burrowin~,. and more prim tive than the other Golden :ll'olea. 

12. Because Golden Holes eat r.aillipedes &ld insects in all s tages 

of development, they are considered a.s being of considerable 

economic inport~~ce. 
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