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INTRODUCTION 

-The genus }:;;um_§;Se.:2, Wi:!.t, proposed by A. F. Weigrrann in his 

Herpetologica Mexicana in 1834. Eu,'Ileces n-cwimentatus (Geoffroy-St. 

Hillaire) was designated the genotype. 

The two species involved in this study belong to the 

skiltonianus group which are characterized by the presenGe of two 

dorsolateral and two lateral light lines on the body. Eumeces skil-

tonianus is found in the Pacific Coast States, British Columbia, 

Idaho, Montana, Utah, tJevada, northern Arizona, California, and Baja 

California. This species vias described by Baird and Girard in 1852 

with the type locality in 0Tegon. In 1896 1lac1 I)enburgh described a 

new species from southern California which he called Ew~ gilbert,i .• 

In 1916 Camp wrote a P3,per disagreeing with the distinctness of this 

new species and considered all western skinks to belong to tn.e same 

species (skiltonianus). Since that time the distinctness of these -l.wo 

forms has been verified by more thorough investigatio~s on the bas::_s 

of geographical distribution, size, color P3,ttern, scale counts, and 

other external morphological characters. Tay1or (1935) was the first 

to do a complete study of the genus Eu_,11wces in which he fully recog--

nized thef,e two specie::~; Smith (191+6) further c:haracteriz.ed them in 

his Handbc•ok of Lizards; and Rodgers and Fitcri (19~-7) set forth the 

distribution of _gi1berti <3,nd the :_listingui:::c:b.i_ng characters of that 

species. 'l'anner (195?) characterized ~kiltonj_2c1JU:!,i designated its 

type popu1at:i.on> and described h:o new- s-c_bsr2cic::;. 'l'hc paper::; of 
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Rodgers and Fitch and Tanner set forth the external anatornicaJ. 

characteristics of these species. They also recognized that all sub-

species of skiltonianus exhibit a striped pa.ttern; whereas only the 

immature forms of gilberti have the striped pattern. Adults of 

gilberti are pa.tternless and muc;I1 larger than the adults of _pkilton-

ianus; the average snout-vent length for gilberti is about 88mm and 

for sk:iltonianus about 62mm. The external taxonorrJ.c characters of 

these two species seem to be complete; therefore, it is the purpose 

of this study to further clarify their taxonomic and phylogenetic 

relationships by comparing and examining the osteology and rnyology of 

their head and thorax regions. 

Extensive literature reviews on general and specific osteology 

and myology have been done by other authors: Robison and Tan..~er (1962), 

Oelrich (1956), Avery and Tanner (1964), cTenkins and Tanner (J968), 

and F:i.sher and Tanner (1970). Only those references vm.ich are relevant 

to this report are given. An osteological compa.rison of the skulls 

of ten species l'lithin the genus Eumeces which included gilberti was 

done by Kingman in 1932. To date the only myological work within this 

genus available to the author is the publication by Edgeworth (1935), 

in which he describes];_. schnideri. 
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MA'I'EllJJ\LS AND lIBTHODS 

The f,ubspecies used in this study are ;§_. gilberti placerencis 

(5), g. rubricaudatus (3), ~. skiltonj_anus skiltonianus (10), ands. 

utahensis (5). 

The specimens of K· gilberti have the following nmnbers: 

Brigham Young Unive:::--sity (31956-31958 inclusive, 32622, and 32623); 

Sacramento State College (303, 437, and 528). The specimens of~-

skiltonianu~ have the following numbers: Brigham Young University 

(8721, 12467, 121,.68, 12472, 1247~, 13750) 13756, 21939, and 31959-

31965 inclusive). 

Osteclogical !:k"lted_al w2.s prep,1r<?d 'oy <:okinning the specimens, 

removing the superficial muscles using forcepc;;, placing the s pecirnfa1s 

in a 50% liquid bleach solution for JO to 60 seconds and rinsing them 

afterwards in clear water. The la.st three procedures were aJ. ternated 

until the desired results were obtained. Care was taken not to destroy 

the osteological elements v:he:r; removing the muscles with forceps nor 

to lecwe the specimens in the bleach sol-:_,;_tj_ )n for an extended lsngth 

of time. Illustrations were produced b;r pho1:,ographing the skulls 

throngh a binocular scope using 400 A'3A, 351:::r:\ black and white film. 

'I'he pictures \Jere then enlarged to ten inche::, and traced onto mylar 

tracing sheet~, using a binocular scope for detail. 

A full description of each elcu;e,1t for Ji. _gilberU is given 

under 11G11• If differencm, :i.n sk.Lltonianu;; are noted they are g:i.v,":!n 

under 11S 11• A rn:Lnirnu:rr of .f"t VE sku1Lo cf e2.ch ~:r:od.c:=: :i.13 used .for th0 
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description and comparative differences. All elements are discussed 

in alphabetical order. 

Preserved specimens were carefully skinned for myological 

comparisons. Illustrations were obtained by taking measurements from 

the preserved specimens, en2.,~rging them onto tracing paper, and then 

transferring them onto mylar tracing sheets. 

A full description of each muscle for~- gilberti is given 

under 11G". If differences in skiltonianus are noted they are given 

under 11S11 • A minimwn of four specimens of each species is used for 

the description and comparative differences. All elements are dis-

cussed in alphabetical order. 

Inking for both types of illustrations was done with tech-

nical pens, numbers O and 00. Adhesive letters were used for letter-

ing. 



OSTEOLOGY 

General Description of the Skull 

This description represents the general osteological condi-

tion of both species. Differences are discussed later. 

5 

Generally the skull is delicate and for the most part cc,m-

pletely ossified. The extre1dties are bounded by the rostrum, the occi-

pital condyle, and the quadrates laterally. The rostrum is rounded and 

contains large narial openings which are bounded by the premaxillae, 

the nasals, and the prefrontals. The articulation between the nasals 

and the frontals marks a point of abrupt change in elevation with the 

frontals being higher. .A.ni,erodvr;:;,al:i.y L11e l'.i:uHLii~-;:;, e:oi1Lii1.:L L11t:::: HidJ\.il-

lae thus preventing the nasals from articulating with the prefrontals. 

The frontals form the medial margin of the orbits, whereas the pre-

frontals and :rxistfrontals form the anterior and posterfor margins of 

the orbits respectively. The parietal is slightly rugose and cont.Bins 

a centrally located parietal foramen. Its posterior margin is dorso-

ventrally slanted and has two lateral and two medial processes. The 

postorbitals articulate with the jugals either sepa,rately or in con-

junction with the postfrontals. In some specimens the JX)storbitals 

are reduced to such an extent that only a small sliver of bone remD.ins. 

The squamosals, however, do not come in contact with the .:ju.gals. A 

fmpratemporal fontanelle located posteriorly is bordered by the parie-

tal, post frontal, postorbi tal and squamor;&l el ernent s. The occipital 
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and otic regions are ventroposterior to the p::i.rietal and are generally 

highly fused. The fusion of elements does not always r..:orrespond direct-

ly with the size of the skull. The supraoccipital forms an ascendens 

process with the parietal. The basioccipital is generally fused vrith 

the other occipital elements, with the basisphenoid and also with the 

prootics. The parasphenoid is a slender pointed element attached to 

the ventral border of the interorbital septum and extends anteriorly. 

The anteromedial limb of the pterygoids contain a number of pleurodont 

teeth. The palatines contact only the maxillae, vomers, and pterygoids. 

Two pairs of Jacobsen's organs are housed in the vomers. The jugals 

have small spines extending posteriorly on their lateroventral margins. 

The maxillae and premaxillae contain cylindrical pleurodont teeth. The 

right premaxilla is larger and contains one more tooth than the left 

temporal fenestrae, and two posttemporal fenestrae are 1ocated in the 

skull. 

Description of the Skull Elements 

Basioccipital. (Figs. 2 and J) 

Q. The basioccipital contribl~tes t,o the cranium floor, ls 

roughly hexagonal in shape, and forms the basal portion if :not all of 

the occipital condyle. Kingman (1932) reported that the exoccipitals 

formed the lateral portions of the occipital co:ndyle. In the present 

study, however; fusion obr,cures the possible presence of sutures with 

the exoccipitals. ArticuJ_at:Lon with the ba:::isphenoid anteriorly and 

the prootics laterally are generally by fusior. If sutures 8.,re pre,,ont, 

the h:-i,sioccipital-basic;pllcrwid ~;uture if, irr•c:::;ula,r and tho basi-::lccir,5tal-· 
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prootic suture runs posteriorly and then dorDally, separating the 

prootic and opisthotic portions of the otic capsule and terminating 

on the ventral Ifl.argin of the fenestrae ovali. The prominent basi-

occipita1 processes project ventrolaterally and in some cases have an 

epiphysis. These processes appear to be formed in part by the 

exoccipital and the paroccipital elements. Anterior tc the above 

processes smaller protuberances are found which make up part of the 

otic capsules. 

Basisphenoid. (Fig. 3) 

Q. The basisphenoid contributes to the anterior portion of 

the cranial floor. Anteriorly it contacts the rostroparaspheno:5..d. 

Anterolaterally the basipterygoid processes emerge and enlarge distally 

into flangelike processes to articulate with the pterygoids by a 

cartilaginous pad. Lateral contact is generally made ·with the prootics 

by fusion of the two elements. The sella turcica is posterior to the 

basipterygoid processes. A srnall foramsn located on the lcl.teral sur-

face of the basisphenoid forms a canal with the prootics. 

Ectopter;ygoid. (Figs. 1 and 3) 

Q. · The ectopterygoids have dorsal and ventral processes 

which enclose the lateral processes of the pterygoids. Contact is also 

made with the maxillae and jugaJs. These bones do not articulate with 

the palatines. 

J'c11iotic. ( Not figured) 

Q. The epiotics are part of the otic capsu_le and enclose the 

dorsal p3.rts of the h"io vertical semicircular canals (Jo:i.lie, 1960). 
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They appear as large rounded protuberances when viewed from the foramen 

magn~~ and extend medially and dorsally. They fuse inside the brain-

case with the supraoccipital, the opisthotics, the paroccipital pro-

cesses, and the exoccipitals. 

Epipterygoi,2:. (Fig. 2) 

Q. The epipterygoids are relatively straight ossified rods 

extending from a well developed socket on the dorsal margin of the 

pterygoids to the anterior descending processes of the parietal and 

posterior descending processes of the prootics. They have a slight 

lateral cant ventrodorsally. 

E.xoccipital. (Fig. 2) 

Q. The exoccipitals form the ventrolateral margins of the 

foramen magrni.Jn, They are fused with the supraoccipital dorsally and 

the basioccipital ventrally. Fusion in this area makes it difficult 

to determine if these bones contribute to the occipital condyle. 

Laterally they fuse with the paroccipita1 processes. Anteriorly they 

form the posterior margin of the fenestrae rotunda. One, two, or 

three hypoglossal nerve foramonae are located in the exoccipitals near 

the junction ,rith the paroccipitaJ_ processes. The jugular for2_rnenae 

are bordered by these latter two bones. 

Frontal. (Figs. 1, 2, and 3) 

.Q. The frontal element forms the cranial roof between the 

orbits. The naterior lateral processes of the frontc:cl always contact 

the maxillc:1,e. Posterio:r·ly articulation is with the postfrontals and 

pa,rietal. The suture with the parietal is slightly c,onvex. 'I'ho 
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descending processes in the orbits are slender and contact the dorsal 

palatine limbs medial to the prefrontals. 

§.. Anteriorly tb:..;;; bone arL:lcu12,t,::,s with the nasals, pre-

frontals, and may contact the maxillae depending upon the extent of 

the anterior lateral processes of the frontal. 

Interorbital Ossification. (Fig. 2) 

This is an ossified element found in both species which is 

connected anteriorly to the internasal septur:1. It extends posterior and 

slightly ventral, and is found within the interorbital septum. In one 

specimen of ~-· gilberti it extended as far posterior as the brain.case. 

It varies from short to long and from triang~lar to almost rectangcllar 

in shape. 

Jugal. (Fies, 1, 2, and 3) 

Q. The jugals form the lateroventral margin of the orbits 

and the anterior margin of the infrate:rnporal fenestrae. Thei:r dorso-

posterior margin generally articulates with the postfrontals and always 

with the postorbitals. They do not contact the squa:rnosals. These 

bones articulate with the ectopte~ygoids ventrally. Cn their latero-

posteroventral surface is a short posterio1· spim,. Kingman (1932) 

stated that this projection suggests 11the place of continuance of some 

element in the pa.st 11• Anteroventrally the jugals are sandwiched be-

tween the lateral and medial processes of -Lhe maxillae. 

Lacrirnal. (Figs. 1 and 2) 

Q. TLe lacrimaJ.s are sm3.ll rectar:gu.lar splints of bone 

forming a portion of the ventrocmterior m3.rgin of the orbits between 



lO 

the prefrontals and the nuxillae. They are not always fused with the 

prefrontals. On their ventroposter:i.or su:::--face there is an arch of 

this element forming one to two foramcnae which lead into the large 

lacrimal duct anteriorly. 

Maxilla. (Figs. 1, 2, and 3) 

Q. The maxillae are the teeth-bearing bones of the skull 

ranging from 15 to 20 teeth per side, with an average of 19. Re-

placement teeth are present. The teeth are pleurodont. The medial 

surface is level with the palatine. The teeth are cylindrical, homo-

dont, rou...Dded at the tips, and extend slightly laterally. Dorsally 

the rraxillae articulate with the nasals and with the frontals poster-

iorly. Anteriorly in the narial openings the maxUlae send a slender 

process inward to meet the anterior process of the septomaxillae. The 

Jua .. x.:i.llo.c: arLlc;u.late w.i.i.,i1 ti1e pr·emaxlllae in the 11-oor o.r. tne naria1. 

openings, and on the ventroantericr surface of the skull they overlap 

the lateral processes of the prema.xillae. Posteriorly, articulation is 

with the prefrontals, the lacr:.i..mals, and the jugals. Ventrally, the 

maxillae articulate 1t.ri th the premaxillae and the vomers anteriorly, 

the palatines medially by the posterior palatine procef;ses, the jugals 

posteriorly, the ectopterygoids medially, and with the prefrontals in 

the anterolateral portion of the orbits. The maxillae are not always 

fused with the lacrirnals. The lateral surfaces of the maxillae con-

tain six to eight supra.labial fora:minae of vJry:ing sizf,S and shapes. 

§.. The maxillae may or may not cc)i,tact the frontal poster-

iorly. They have a range of 17 to 20 teeth per side, wj th an a,;erage 

of 18 and contain four to seven supral;:i_bi,d foram.inae. 
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Nasals. (Figs 1 and. 2) 

Q. The nasals cover most of the anterior dorsal surface 

of the skull. They contact the pre;y,.axillae and the narial openings 

anteriorly, the maxillae laterally, the frontal posteriorly, and do 

not articulate with the pr6-1.:·-ontn.ls. Three to five nasal foraminae 

are present, the posterior one being located near the junction of the 

prefrontals, nasals, and frontal elements. Sutures with the frontal 

are highly ::i.rregular and lobed. 

§_. The nasals may or may not contact the prefrontals. Two 

to four nasal foraminae are generaJJ_y present. The suture with the 

frontal is not as irregular as that of gilberti unless articulation 

of the prefrontal and nasal elements is absent. 

Opisthotic. (Fig. 1) 
r-P ~. "- _:: '· ' - ' .• . -. 
lllv U_l.!.L;:,L,lJUL·..LL0 iJO:i.··~iVJ.1 - -~ a•, ... 

V.J.. VllV 

capsule; the anterior portion being formed by the prootics (Smith, 1960). 

A suture separating these two bones terminates at the ventral margin of 

the fenestrae ovali. On the dorsal surface the opisthotics are fused 

with the epiotics and the prootics. The postericr portion of the 

opisthotics or the paroccipital processes connect the occipital region 

to the quadrate region. These processes are wide and generally fuse 

with the supratemporals and the quadrates and pc,steroventrally they 

contact the prootics, 

Qs Pal:p3,bra.:..?.• (Fig. 1) 

.Q. The os f.Blpabrae are irregular tearshaped bones which 

are attached to trie don;al posterior ma.rgin of the pre.frontoJ.s by 

connective tissus. 
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Palatine. (Figs. 1, 2, and 3) 

Q. The palatir..es have a ventral and a dorsal limb. Poster-

iorly these two 1iinbs join each other and articulate with the medial 

limb of the pterygoids. The ventral limbs articulate with the maxillae 

by the posterior p3.latine processes. The dorsal limbs are arched up-

ward forming the wall of the internal naries and contact the descending 

processes of the frontal and the prefrontals. Anteriorly this limb 

articulates with the vomers. The dorsal limbs contact each other for 

about one-fourth their length before separating r-osteriorly to join 

the ventral limbs. The separated halves form a slj_ght ventral ridge. 

The palatine canals are located in the ventral linbs just medial to 

the articulation with the maxillae. 

Parasphenoid. (Figs. 1 and 2) 

.£t. this element is a cartiiaginous 1,aperea roa excemi.ing in 

an anterior direction from the center of the basisphenoid and forming 

the ventral border of the interorbital septu.m. 

Parietal. (Figs. 1, 2, and 3) 

Q. The parietal is a large posterior dorsal element which 

articulates with the frontal anteriorly and the postfrontals and the 

postorbitals 12.terally. The latter articulation is not present if 

the supratemporal fontanelle separates these two elements. The postcro--

lateral processes contact the squamosals; the sup1-atemporals, the 

paroccipital processes, the opisthotics, 2nd the prootics. l"Iedially 

two shorter processes extend poster~ or and lateral to the p:roc2sses 

ascendens of the suprrwccipital forming a metaldnetic type uf articu-

l .. (}11 ' 19r·t) atJ.on , .o,ne1, .. )0 • fJl} {' J._1 ... - posterior edge cf the parietc:1.l j.ncludi.ng 
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the medial and lateral procesi:-;es sJ.ant ventrally with the result that 

the main body of the parietal is higher than the dorsal occipital 

region. Th8 lateral borders of the parietal are slightly curved in-

ward. Ventrally the descending wall laminae are drawn out arid articu-

late with the anterodor3al border or the epipterygoids. A parietal 

foramen lies on the median line near the center of the bone. Articula-

tion with the quadrate is absent. 

Postfrontal. (Figs. 1 and 2) 

Q. The postfrontals contribute to the posterior margin of 

the orbits. Articulation is with the parietal medially and frontals 

anteriorly. Laterally contact is rrade with either the postcrbitals ur 

the postorbitals and the jugals. The suture with the postorbitals may 

be fused in some places. 

Postorbital. (Figs. 1, 2, and 3) 

Q. The postorbitals vary in width and length, ai1d frequently 

show a reduction of relative size when compared to other adjacent bones. 

They are found lateral to the postfrontals and medial to the squamosals. 

Anteriorly they articulate with the jugals and the post.frontals. The 

suture with the postfrontals may be fused i;1 scme pl2,ces. ?osteriorly 

these ele,rle:cits may articuJ_ate with the parietal dGper:ding upon the size 

of the supratemporal fontanelle. They do not articlllate with the 

supra temporals • 

.§.. '.i.'he posturbitals vary in size, but ci.re only occasionaJl:,r 



14 

Prefrontal. (Figs. 1 .and 2) 

Q. The prefrontals articulate with the frontals medially 

and with the maxillae laterally. Th_ese elements have a large anterior 

orbital process which descends to contact the palatines, the frontals, 

and the lacrimals. In the anterior vent1·a1 portion of the orbit, 

articulation is rm.de with the maxillae dorsally. A srnll foramen is 

either located in the descending process of the prefrontals or between 

the prefrontals and frontals. 

2• The prefrontals articulate with the frontals medially, 

but may or may not articulate with the nasals. 

Premaxilla. (Figs. 1, 2, and J) 

Q. The right premaxillae is the larger and contains four 

pleurodont teeth as compared with. three teeth on the left element. 

'l'nis unequalness ifi produced by the exten::oj_on u..L U1e l!liulj_n8 bu.1.,u1.·e 

,into the left element. These elements may be fused in places. The 

prema:xillae border the narial openings medially and the maxillae and 

vomers ventrally. 

Prootic. (Figs. 1, 2, and J) 

Q. The prootics are very complex_ elements forming a major 

portion of the cranium and the otic capsules. Vent. -rally they articu-

late, sometimes by fusion, with the basisphenoid and the basioccipital. 

If these elements are not fused, the suture contirn.1es posterior to the 

ventral rrargin of the fenestrae ovali. The lateroventral portion of 

the prootics is thin and deeply concave. The lateral wall of the 

prootics contain a canal which comes from the basii,phcnoid and continues 

to U10 otic cap,rnl.e. PostorovcntralJy fiwion :.i:3 nacie with the 
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paroccipital processes. The anterior descenm_ng processes contact the 

posterodorsal margin of the epipterygoids, 

Pterygoid, (Figs. 1, 2, and 3) 

Q. The pterygoj_ds are 11Y11 s\la1:v3d bones slightly lecw than 

one-half the length of the skull. The anterior limbs are large, 

heavy, and articulate with the palatines by an overlapping suture. 

These limbs have a depression in the center conta:u1ing four to ten 

pleurodont teeth. The teeth are attached to the lateral side, face 

somewhat medially, may be in a single row, or in irregular groups; and 

they a1~e more sharply pointed and smaller than -:,hose fou.._Yld elsewhere. 

The lateral limbs are sandwiched between the ventral and dorsal pro-

cesses of the ectopterygoids. At the junction of these two bones the 

lateral surface of the pterygoids is flanged into the coronoid process. 

'l'ilc l-'00t8i-iu1-· limbs curve inwarci anterior 1-y ana then outward posteriorly 

to articulate ·with the quadrate, and then extend slightly beyond the 

quadrate articulation. In the middle of the pterygoids the basipte2'.'y-

goid processes articulate by a cartilaginous pad. Dorsal to the 

basipterygoid there is a socket into which the epipterygoids fit. 

Anterior to the basipterygoids, the pterygoids are highly concave 

media.lly and posterior to the above proceE;ses the pterygoids are highly 

convex medially. 

QuadratE> (Figs. 1, 2, and. ~,) 

g. 'I'he quadrates a.re large unitco articulai:,ing with the 

squamosal, suprate.mporal, and parocd_pital element~. p:::iste:ciorly; and 

with the pterygoids anteriorly. The articulating surf2,ce with the 

ptcrygoids is saddle, shaped. 
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Septorraxillae. (Fig. 1) 

Q. The septomaxillae are inverted cups.:-iaped structures 

lying dorsal to Jacobsen's organ and extending anteriorly. They contact 

the premaxillae a11d the rra,xillae in the floor of the narial openings. 

There is a thin ridge of bone extending upward and outward from the 

anterior portion of the septomaxillae that is joined by an inward 

process from the maxillae. 

Stapes. (Fig. 3) 

Q. The stapes are thin cylindrical bones with flared bases 

that fit into the fenestrae ovali. The lateral ends are somewhat 

expanded. These bones are directed JX)sterolaterally and extend into 

the quadrate region. 

Supranccipjtel. (Fig. 1) 

Q. The supraoccipital forrrs the supericr rr8rgin of the 

foramen magnum and generall;y fuses with the exoccipitals ventrally. 

Laterally they fuse with the opisthotics and with the epiotics inside 

the braincase, A slight widsagittal ridge is formed and the ascendens 

process extends posteriorly under the parietal and forms a metakinetic 

articulation .,i:j_ th the medial posterio:i., processes of the parietal. 

Supratemporal. (Figs. 1, 2, and 3) 

G. The supratemporc1ls are srrall slivers of bones wedged 

between the squamosals and the p:i,rietal dorsally. Ventrally they con--

tact the qmdrates and the paroccipital processes. 

Squarnosal. (Figs. 1, 2, and 3) 

G. The squarno::3a:J.s are larger than the po,-'torbitaL, .snd have 
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a medial expansion of variable width. They are sep~rated from the jugals 

by the p:::istorbitals and posteriorly they curve laterally and downward 

to articulate into a small depression of the quadrate. Posterior 

articulation is with the supratemporals o.nd the y;arietal. 

Vomer. (Fig. 3) 

Q. The vomers form the anteroventral surface of the skull. 

They are rolled laterally with the medial area being the more ventral. 

They are separated from each other by a deep medial longitudinal groove 

centrally. Anteriorly they become flat, constricted, and articulate 

with the premaxillae aYJd the maxillae. They articulate JX)Ster'iorly 

with the palatines. Arrterior to the latter articulation two ventrally 

projected teethlike structures are present. The right a'1d left halves 
-

are for the most part fused along their en".:,ire length. Each half 

contains one pair oi Jacobsenis organs. 

General Description of the Mandible 

Since the mandibles of these two species are similar except 

for the differences described below, figures of both species are not 

given. J<2. skil tonianus~ Figure 4, was chosen because of the more 

superior illustration and is typical for either speeies. 

Each ramus is slightly bowed laterally. The ranli are lllited 

anteriorly by the mental symphysis and articulate posteriorly with the 

quadrates. An open su1cus of Neck.el I s cartilage is loc0,ted on thejr 

ventromedial surface. Each ramus consists of c::even elements; the 

angular, the articular, the coronoid, the dentc1.ry, the prearticu1ar~ 

and the supra-angular. Tne surface;; 2-re srnootl1. The dentary bear:J a 

single row of pleurodont ter:oth. Th8 retroart:Lcular· procE:E,ses are U,i_n 



and spoonshaped. The prearticu1ars are generally fused with the 

articulars. 

Description of the Mandible Elements 

Angular. (Fig. 4) 
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Q. The angular is located on the ventral surface of the 

mandibular ramus. It is projected dorsally in an anteroposterior 

direction. On the lateral surface of the ramus it contacts the supra-

angular dorsally, the dentary anteriorly, and the prearticular poster-

iorly. On the medial surface of the ramus the angular articulates by 

a forward splint of bone between the dentary and the splenial elements. 

Dorsally, articulation is with the prearticular. This element contains 

a small foramen anteriorly. 

,. , • 7 I.,..... • i \ 

Jl.l"L,.i\.:Lll..dl" • \l' .J..g • '-+/ 

Q. The articular forms the articulating surface of the 

mandible for the quadrate. This element is an ossification of Meckel 1 s 

cartilage and is bordered by dermal elementf;. 'I'he articular process 

extends medially. The articular is generally fused with the supra-

angular dorsally and with the prearticular ventrally. It does not 

contact the angular. 

Coronoid. (Fig. 4) 
Q. 'I'he coronoid is an inverted 11V 11 t3haped element which is 

centrally located and projects dorsally. It has one 1atera1 and two 

medial processes. The lateral p:cocecs contaets the supra--angular 

ventrally and the dentary anteriorly. The i.mterior med:i_al precess lie:3 

along the posterior pc,rtion of the clentary. 'J'}-, J po:':lerior media 1_ pj:•ocess 
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contacts the supra-angular and tbe prearticular. Between the two 

medial processes a well developed coronoid .fossa is found which con-

tains anterior portions of the supra--angular and prearticular. These 

two latter elements are sol:letirnes fused. 

Dentary. (Fig. 4) 

Q. The dentary is the teethbearing bone of the mandible. 

This element extends posteriorly to a distance equal to the }X)sterior 

medial process of the coronoid. Nineteen to 23 pleurodont teeth, with 

an average of 21, are located on the dorsal surface of the dentary. 

Meckel's cartilage is open ventrally and is equal in length to no 

more than one-half that of the dentary. The dentary contacts the 

splenial at the }X)sterior end of Meckel' s cartilage. Anterior articu-• 

lation is with the anterior process of the coronoid, the supra-

angular, and. tne angular. The lateral suri'ace cor1r,ains three Lu t>l.z 

mental foraminae of various sizes and shapes • 

.§.. The dentary contains 18 to 22 teeth, with an average of 

21, and contains three to seven mental foraminae. 

Prearticular. (Fig. 4) 

Q. The prearticular is a major component of the medial 

surface of the ramus. It is generally fuf,ed with the articular 

posteriorly and sometimes fused vlith the supra-angvlar dorsally. Ven-

trally it comes in contact with the angular. This element forms the 

retroarticular process of the ranrns. The mandibular fossa is located 

posteriorly and is formed by the st1pra-angular dorsally and the pre-

articular ventrally. 
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Q. The splenial l:Les on the medial antedor portion of the 

ramus, ventral to the dentary. It sends forward two splinters of bone 

which enclose the posterior portion of the open sulcus of Meckel 1s 

cartilage prior to articulat:i.cm ,1ith tr, e dentary. This element extends 

posterior to the posterior margin of the posterior medial process of 

the coronoid. The splenial contains a foramen just posterior to the 

open portion of Meckel I s cartilage. 

Supra-angular. (Fig. 1+) 

Q. Laterally the supra-angular covers the dorsal portion of 

the ramus between the dentary and the articular. It is generally fused 

with the articular posteriorly and forms the anted or portion of the 

articular process. It contacts the coronoid dorsal1y, the dentary 

anteroventrally, and the ar.guJ_ar ventralJ_y. On the medial surlace 

it is sometimes fused with the prearticular. Posteriorly it 

butes to the mandibular fossa with the prearticular. On the lateral 

surface two foraminae are loc.:ated. 

Description of the Hyoid Apparatus 

The general morpho1ors of the hyoid ap:r-uratus in both spec::_es 

is similar. Variations, howsver, were noted in the average ratios of 

the length of the entogloscJal process to either the lenr;th of t:t,,e 

proximal segment of the hyoid cornu or the length of the cerato-

branchial 2. Gilberti being greater in botli cases. A su.fficic-:rrL mu::"bsr 

of specimens was not available fo:r staticotical o,ral;yses. The l:yoid 

app-::i,ra:LUE; is then representtxl by :E. J;:,;,:iJsiJ: in Figure 5. 
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Hyoid Appr::Lratus. (Fig. 5) 

Q. Unless stated differently, .s,lJ_ elements are cartilaginous 

and highly calcified. The main body or the corpus is prolonged anter-

iorly into the entoglossal process. The latter i.s imbedded in the 

tongue musculature. The remainder of the corpus has two posterolateral 

projections which are connected to the other elements. The hyoid 

cornu consists of two segments. The posterior JX)rtion of the proximal 

segment is almost completely ossified and articulates between the corpus 

and the ceratobranchial 1. The remainder of this segment is tubular 

and connects to the distal segment of the hyoid cornu. The distal 

segment is initially flat and wide; it then becomes thicker and some-

what tubular; and distally it again becomes flatter. This segment has 

a calcified core throughout its length. The cera.tocranchial 1 is 

comp1eto1y ossified except near its articulation 1.-rith its epibrar_chial. 

Medially it articulates with the prox:L,ial segment of the hyoid cori-:cu, 

Initially it is tubular, toward the center it becomes wider, and distally 

it is tubular again and has a flared articulation with its epibranchial. 

The eipbranchial is a slender and pointed element. The ceratobranchi.aJ_ 

2 is tubular a.nd fused indistinguishably to the corpus. 
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Figure 1. Dorsal view of sku_lls. 
A. Ei.nneces gil_berti (9.2X) (SSC 303). 
B. Eumece0 skiltonianu.s ( 9 .JX) (BYU 3196C). 

EC---- Ectopterygoid 
EN---- External Nares 
F ----- Frontal 

Key to Abbreviations 

PAL----
PF -----
PM 

IOF --- Infraorbital Fenestra PO-----
.T Jugal 

M 
N ------
NF 
oc 
OF 
OP 
OSP ---
p -----
PAF ---

T ,-, ,,.,,7 ,._...., .. l 

Ma.xilla 
Nasal 
Nasal Toramen 
Occipital Condyle 
Orbital Fenestra 
Opisthotic 
Os Palpabra 
Pa:::,ietal 
Parietal For'-::,TT:en 

PR -----

PT-----
PrF ----
Q ------
s ------
SM 
so-----
ST ------
STF ----

Pa2-atine 
Post.frontal 
Prema.xilla 
Postcrbital 
Prootic 

Pc.erygoid 
Posttemp::iral Fe:1estra 
Q.uadrate 
Squamo::-:al 
Se pt om3.xilla 
Supraoccipital 
Supra-c,emporal 
Supratemporal Fontanelle 
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Figure 2. Lateral view of skulls. 
A. Eumeces gilberti (8.9X) (SSC 303) 
B. Eumeces skiltonianus (9.JX) (BYU 31960) 

Key to Abbreviations 

BO----- Basioccipital 
EO ----- Ex.occipital 
EP ----- Epipterygcid 
F ------ Fro~tal 
IO --···-- Intsrorbi t.al 0::; 3i fie a tion 
J ------ Jugal 
L ------ Lacrimal 
M ------ Maxilla 
N ------ Nasal 
OF ----·- Orbital Fenestra 
P ------ Parietal 
PAL---- Palatine 

PF----- Postfrontal 
PM----- Premaxilla 
PO----- Postorbital 
PR----- Prcotic 
PRF ----- Prefrontal 
PS ----- Parasphenoid 
PT----- Fterygoid 
Q ------ Quadrate 
S ------ Squamosal 
SLF ---- Supralabial Foramen 
ST----- Supratemporal 
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Figure 3. Ventral view of skulls. 
A. !2.umeces EdJ_berti (9.2X) (SSC 303) 
B. Eumeces skiltonianus (9.6X) (BYU 31961) 

Key to Abbreviations 

BC ----- Basioccipital PM ----- Preooxilla 
BS ----- Basisphenoid PO ----- Postorbital 
EC Ectopterygoid POP ----· Paroccipital Process 
IN ----- Internal Nares PR Prootic 
IOF ---- Infraorbital Fenestra PS ----- Parasphenoid 
I'J'Y ---- Tnfr.;1te~nnoral r1 enestra PT -,-.,•----·---Ptery;zoid 
F ------- Frontal Q ----·-- Quadrate 
J --------Jugal s ------ Squamosal 
M --------Maxilla ST ----- Supra temporal 
OF ----- Orbital Fenestra STF _.,. ___ Supra temporal Fontanelle 
p -------Parietal V ------ Vomer 
PAL ---- Palatine VOJ ---- Vomero-nasal Organs of 
PF ----- Post frontal Jacobsen 
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Figure 4. Mandible. Eurneces skiltorianus (9.3X) (BYU 12468) 
A. Medial view 
B. Lateral view 
C. Dorsal vi e1·r 

A ----··-· Angular 
.AV --~-- f,.,,fy.J; ·c Pc:-r,."~_00.:-1 

AR ----- Articular 
C ------ Coronoid 
D ------ Dentary 
MC----- Meckel 1s Ca:>tilage 
MEF ---- Mental Foramen 

Key to Abbreviations 

MF----- Mandibular Foramen 
PP,.. .,, · .~. -··~ J)rC'[trt~~.r~~1 -

1.2,:' 

S ------ Splenial 
SA ---·-- Supra-angular 
SAF ---- Supra-angular Foramen 

. SF ----- Sp1enial Foramen 
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Figure 5. Dorsal view of hyoid apparatus. Eumeces gilberti (5.0X) 
(BYU 31956) 

Key to Abbreviations 

C --------Corpus EP Entoglossal Process 
CI31 CeratohrPnchial 1 H7 Proximal Segr::cnt of the 

Hyoid Cornu 
CB2 Ceratobranchial 2 H2 Distal Segment of the 

Hyoid Cornu 
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MYOLOGY 

General Description of the Yzy-ology 

This description reflects the general myological condition 

of both species. Differences are discussed later. 
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Ventrally the intermandibularis anterior is subdivided, inter-

digitates with the geniohyoideus, and is continuous with t11emter-

mandibularis posterior. The sternohyoideus is separable into a super-

ficial and a profundus layer; the medial -border is partially separated 

from its partner by an elliptical space. This space is covered by 

fascia, but when uncovered, portions of the t::.-achea, thyroid gland, 

large muscle covering the stE:rnUJn and the scapula; posteriorly this 

muscle interdigitates with the· rectus abdominus. Laterov0:1trally the 

pectoralis is covered by an anterior slip of the rectus abdo:rrinus 

which extends almost to the insertion of the pectoralis. A ligarnentous 

fascia co\rers a large portion of the pectoralj_s and is connected to 

the anterior slip of the o1-:ilique abdorninus rectus p::isteriorly, to the 

lateral process of the interclavicle and to the rnuf.,cles immediately 

anterio::.~ to this process, There j s only on3 mandibulohyoideus present. 

Both the cla·JrJdeltoidel:s and the coracob:rachial.:i.s longus have a dorsal 

and rt ventral origin on the clavicle and the scapula respective=t7. In 

th,'; a.iductor rnw3cle co:mplex, the adductor rr1.cmdj bLlJ.aris extern us 

medilrn, the add11c:tor nHnciibu."l2ris ezternus profunc~us, and the adductor 
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mandibularis posterior are at equal depth. The second of these muscles 

extends through the posttemporal fenestrae to partially originate on 

the opisthotic and prootic elements. Ee, levator anguli oris is 

present. The depressor mandibularis inserts on the retroarticular 

process and intermandibularis posterior, and in some specimens is 

separable into two bundles. The .trapezius varies in thickness and in 

some specimens can also be separated into two bundles. The trapezius 

and the sternocleidomastoideus interdigitate ventrally to insert along 

with the sterohyoideus onto the interclavicle lateral process. There 

is both an anterior and a posterior scapulohumeralis. The obliquus 

abdominus e:xternis muscle is divided into a superficial and a profundus 

layer. Dorsally the rectus capitis posterior is separated ic,to an 

anterior and a posterior bundle; the former has a medial ·and a latera.l 

slip. The obliquus capit:Lc, :::i.ag:r;us Rnd tl-lc J.ongissimus cervic:Ls are 

joined to the spinalis capitis by a rnyosepta. No longissimus capitis 

is present. 

Description of the Y_iyology 

J:1. Adductor Mandibularis Externis Medius. (Figs. 6, 8, and 10) 

Q. This muscJe is deep to the ac'.::iuctor rn,3.ndib1.Lla.ris externus 

superficialis from which it is separated with difficulty. It lies 

dorsal to the adductor mancli"bularis externis profundus and is separated 

anteriorly from this muscle by a ter1don frcxn the bodenaponcuroE,is. These 

two wuscles interdigitate. posteriorly. The muscle originates from the 

prooUc and opisthotic elements deep to the ~;pinalis capitis and lies 

between the medial and lateral slips of the r1::ctm, capitis posterior. 

'fhc muf;cle nbers extend in a l8.+,e1·.Jl directi ~,n c:nd as they enter the 



34 

posttemporal fenestrae they turn anteroventrally, and have other 

origins on the beveled surface of the parietal, ventral surfaces of 

squamosals: postorbitals, jugals, and the dorsal surface of the quadrates. 

'I'he fibers converge anterioTly to insert on the coronoid by way of the 

bodenaponeurosis. 

11• Adductor mandibularis EA'ternis Profundus. (Fig. 10) 

Q. This muscle lies ventral to the adductor mandibularis 

externis medius, and dorsal to the adductor mandibularis posterior. 

It is separated anteriorly fro:n the latter two muscles by a tendon. 

They interweave posteriorly. The muscle originates on the anterior and 

anterodorsal surfaces of the quadrate, and on the lateral surface of 

the prootic. Insertion is on the bodenaponeurosis and also on the 

medial base of the coronoid. 

,!1, Adductor Mandibu..laris Ext~,is Superficialis. (Figs. 6, 9, and 15) 

Q. This thin superficial muscle is scarcely distinguishable 

from the deeper muscles. The muscle is separated by the bodenaponeur-

osis that extends from the coronoid and almost to the posterior margir: 

of the muscle. It arises from the ventral surface of the squamosal, 

the dorsoante:i.'ior surface of the quadrate, and the anterior margin of 

the jugal. Insertion is on the bodenaponem·osis and the lateral surface 

of the supra-angular. 

,!1. Adc:11ctor 1'1andibulari2, Posterior. (Fig. 10) 

Q. This muscle if, deep to the adductor mandibularis externis 

superficialis and ventral to the E,dductor mandibul2.r:i ~, extern is prc-

f'undus. It is sep,-1rated anteriorly from Uie 12.tter muscle by a tendon; 

posteriorly the fibers of these two mi.;.sc,J_cs interweave. Origin is on 
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the anterior surface o.f the quadrate with insertion on the medial 

dorsal surface of the supra--angular, the m:i,ndibular fossa, and on the 

most anterior surface of the articular. 

M• Ancor:aeus Coracoideus. ( fi-7. 6) 

Q. The anconaeus coracoideus is a small dorsal muscle 

arising by a tendon, posterior to the insertion of the latissiraus 

dorsi, from the sterno-scapular ligament and uniting with the anconaeus 

scapularis prior to insertion onto the olecranon process of the ulna. 

This rffiscle is found posterior to the anconaeus scapularis 2.nd antero-

dorsal to the anconaeus medialis humeralis. 

]1. Anconaeus H1.unera,lis Lateralis. (rig. 15) 

Q. This rrAfscle originates medial to the insertion of the 

scapulodeltoideus and clavodeltoideus from the proximal head ar-1d the 

anterior surface of the humerus. It then unites with the ancor:a2us 

scapularis to insert onto the olecranon process of the ulna. So;:ne 

fibers will interdigitate distally with the brachialis inferior. Thi3 

muscle is located anterior to the ancona,eus scapularis and dorsal to 

the brachialis inferior. 

,H. Ariconaeus f!umeralis l-'."edia,1is. (Fig. 6) 

.Q. This muscle originates from the: proximal end of the 

humerus, below the sterno--scapu1ar ligament, and from the r:osterodorsal 

surface of the shaft of the hmnerus. It then unites with th8 other 

anconaeus muscles for a common insertion onto the olecranon p1,ocess of 

the ulna. This muscle lies posterior to th,3 anconaeus coracoicleus arid 

anterior to the eoracJbrachio,lis l ongus. 
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_!1. Anconaeus Scapu1aris. (Figs. 6 and 15) 

Q. This large upper arm muscle originates on the sterno-

scapular ligament dorsal to the scapulodeltoideus and clavodeltoideus. 

It then follows the humerus to join tendonously with the other ancona-

eus muscles. The muscle is divided into two bundles. The anterior 

bundle fibers extend first lateroventrally) then ps.rallel to the 

humerus, and then ventromedia1ly. This muscle is posterodorsa.l to the 

anconaeus humeralis laterlis and anterior to the anconaeus coracoideus. 

11· Biceps. (Figs. 15 and 17) 

Q. The beceps brachii is a large ventral muscle that inserts 

tendonously onto the proximal head of the ulna and radius. The muscle 

continues along the humerus and forms a broad tendcn which is connected 

to the head of this muscle. The origin is on the menial ventral border 

of the scapula. On the humerus the mus cJ_e lies bet·vJeen the brachialis 

inferior and the core,cobrachialis longus. Just lateral to the deltopec-

toral process an anterior slip is attached tendonously to this process. 

On the scapula a thin layer of the s1J.pracoracoideus covers the anterior 

portion of this muscle. 

M. Brachiali~ Inferior. (:Fig. 17) 

Q.. This ventral muscle originates on the lateroant.erior sur-

face of the deltopectoral process and the anteroventral surface of the 

shaft of tte humerus. Insertion is primarily on the radius; however, 

some fibers interdigitate distally with the biceps brachii to also 

insert on the c1.1na. Thie, m1rn::::le ir; locE1,ted anterior to the bic:epc and 

posterior to the anconaeus hurneralis laLeralis. 
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_M. Branchiohyoideus. (Fig. 17) 

Q. This straplike muscle criginates on the lateral three-

fourths of the ceratobrahcial land inserts on the posterior and ventral 

surfaces of the central portion of the hyoid cormu. This muscle is 

superficial to the sternocleidomastoideus and trapezius laterally, and 

is strongly attached to these two muscles by connective tissue. 

11· Clavodeltoideus. (Figs, 6, 9, 12, 13, 15, 16, and 17) 

G. This complex muscle inserts by a tendon onto the delta-

pectoral process near the origin of the brachialis inferior nnd the 

insertion of the scapulodeltoideus. Some of the fibers interdigitate 

with the scapulodeltoideus prior to insertion. From the insertion 

the muscle fibers extend in two directions to originate on the clavicle. 

One bundle of fibers extends anteromedially under the clavicle bar, 

rotates ventrally ana .Laterally to originate on the medioventral sur-

face of the clavicle. The other bundle of fibers extends anteromedially 

under the clavicle-interclavicJ_e bar to insert on the dorsomedial sur-

face of the clavicle. 

11• Constrictor Coli. (Figs. 6, 9, ar..d 15) 

Q. This is a wide cervical muscle originating on the mid-

dorsal fascia and the tympanic farscia. Insertion is with its partner 

in the median fuocia. This muscle is strongly attached laterally and 

ventrally by fascia to the trapezius, the sternocleidorna.stoideus, the 

pectoralis. In some specimens fat tissue is found in abundance on the 

ventral and lateral surfaces, 

11· Coracobrachi2:J-is Brevis. (Fig. 17) 
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Q. This posterior arm muscle originates on the medioventral 

surface of the scapula with the fibers converging laterally to insert 

onto the deltopectoral process and onto almost the entire length of the 

posteroventral surface of the hmnerus. Thi~-; muscle is located anterior 

to the coracobrachialis long,,c, and j_s cieer, to the biceps. 

,!1. Coracobrachialis Longus. (Figs. 6 and 15) 

Q. This muscle has a dorsal and a ventral slip ,,hich have 

a common insertion onto the ulnar process of the humerus. The ventral 

slip is considerably larger and originates on the posterolateroventral 

tip of the scapula. The doroal slip originates from the dorsal surface 

of the scapula just posterior to the origin of the subscapularis 2. It 

leaves the scapula dorsal to the origin of the ventral slip and shortly 

terminates into a long slender tendon to insert onto the ulnar process. 

,!1. Costocoracoideus. (Not fig'..l.red) 

Q. This broad thin muscle originates from the first sternal 

rib, extends anteriorly to insert onto the sternum and the sterno-

scapular ligament. 

]1. Depressor Nandibularis. (Figs. 6, 9, and 15) 

Q. Thit, muscle originates from the mid.dorsal fascia, the 

dorsoposterior surface of the squamosc1l, and the most lateral surfa.ce 

of the parietal. The anterior muscle fibers converge centrally, attach 

to the dorsoposterior edge of the g,w,drate, tl1G l:Dsterior margin of 

the tympanic fascia and then im-_;ert onto the rctroarticular process by 

a wide tendon. The more po~:terior fibers ccnverge anteroventrally to 

insert laterov cntrally onto the supen·ficial fa;:;cia of the fotermandi bu-

la:cis po:=:terior. Th:l.f, ;nuscle is not easily cii.,,dnguishable nor easily 
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l:J, Geniohyoidmcs. (Fig. 15) 

Q. The origin of the geniohyoideus is along the anterior 

margin of the ceratobranchial 1 and the posteroventral one-third of the 

entoglossal process of the hyoid app=1ratus. The muscle fibers continue 

anterolaterally, interdigitate with six or- seven slips from the inter-

mandibularis anterior, and insert along the medial surfaces of the 

dentary and angular. It is deep to the intermandibularis anterior, 

the constrictor coli, and the depressor mandibularis. The body of the 

muscle is superficial to the pterygomandibuJ_aris, the mandibulohyoideu:3 

1, the hyoglossus, the genioglossus, and the trachea. 

§.. The only difference noted is that this muscle is inter-

digitated with five to seven slips from the intermandibularis anterior. 

(See M. Intermandibularis Anterior) 

l:J. Hyoglossus. (Fig. 16) 

G. The hyoglossus is a thin sheet muscle that originates 

from the anterior side of the ceratobranchial 1 and inserts anteriorly 

with the tongue fasda and with interdigitation by medial and lateral 

slips of the genioglossus. This muscle is deep to the geniohyoideus 

and superficial to the oral membrane, the mandibulohyoideus 1, and 

portions of the hyoid apparatus, the branchiohyoi-:l.eus, and the: ptery--

giomandibularis. 

£I. Inter;nandi1xi1a:ri~ Anterior. (Fig. 15) 

Q. This ventral mnscle originates from the medial surface 

of the mandible and inserts with the oppostie muscle in Lhe median 

fascia. Posteriorly the mus -:le b,3come~; thinne,· and is continuous w:'._th 

the mandibular-is posterior. 'l'his rnuc:iclc is divided into six or ~,eve:·t 



medially fused slips which are irregular in size and which interdigi-

tate with the geniohyoideus. In the specimens studied the number 

slips were approximately equally divided between six and seven • 

.§_. This muscle i:-; 2ubdivided into five to seven medially 

fused slips which are irregular in size and which interdigitate with 

the geniohyoideus. A subspecific difference is observed. The nu.iuber 

of slips in skiltonianus range from five to six, whereas in utahensis 

the number of slips range from six to seven. 

£1. Intermandibularis Posterior. (Figs. 9 and 15) 
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Q. This thin sheet muscle originates ventral to the adduc-

tor mandibularis eA'ternis superficialis by fascia from the ventro-

lateral surface of tte angular and the prearticular, and also from the 

fascia covering the quadrate. Insertion is ventrally with its ps.rtne2'.' 

in the median fascia. The muscle begins just posterior to the last 

slip of the intermandibularis anterior and tem1inates slightly posterior 

to the tympanic cavity. It is deep to the dep:cessor mandibularis 

posteriorly. This muscle is superficial to the anterolateral portion of 

the pterygomandibularis. 

_N. Internal St,ernoccracoideus. (Not figured) 

Q. This thin rectangular muscle arises from the postero-

laterodorsal surface of the sterrium and unites anteriorly with the 

external sternocoracoideus for a common tendonous insertion onto the 

scapula, medial to the origin of the subsc:apularis muscles. 

J.1. Intercostalh, Ex:t_g_n;l;§., (Fig. U) 

.Q. This rnu5cle ori3.irJates from the }XJ:;terolateral ed6c o.f 



the ribs and inserts onto the anterolateral edge of the follav,ing 

posterior rib. This muscle is deep to the obliquus abdominus profundus 

and to the sacrolumbalis and superficial to the intercostalis internis. 

It does not cover the intsrcostalis ver:trally and the muscle becom'3s 

thicker as it moves dorsally. Dorsally and anteriorly, fibers of this 

muscle join with those of the sacrolumbalis and obliquus abdominus 

profundus to insert onto the ventrolateral surface of the axis. 

M. Intercostalis Internis. (Figs. 14 and 17) 

Q. The fibers of this muscle originate from the ribs and 

insert onto the following JX)sterior rib. On the ventral surface the 

muscle is nearly parallel to the bilateral axis of the body, and as it 

extends dorsally the fibers change to a vertical and slightly posterior 

direction. It is deep to the intercostalis externis and superficial 

to the obliquus abdominus internis. 

J1. Latissimus Dorsi. (Figs. 6, 7, 9, and 15) 

Q, The fibers of the latissimus dorsi origir1ate from the 

ligamentum nuchae, converge ventrally, and pass most medially between 

the anconaeus coracoideus and anconaeus scapularis to insert te:1don-

ously onto the shaft of the hu1nerus. These muscle fibers are deep to 

the skin and are superficial to the JX)sterior JX)rtion of the scapulo-

deltoideus. 

M. Leva,.:!::2.I'. Pterygoideus. (li'ig. 12) 

Q. This muscle is d'3ep to the pseudotemporalis profundus. 

It originates from the lateral surfaces of the prootic and parietal 

descending proces'.rns. Fiber;.; extend ventrally to insert onto the 



lateral and medial surfaces of the pterygoid, just posterior to the 

fossa columella. 

11• Leva tor Scapulae Profundus. (Figs. 12 and 16) 

-Q. This nar2:·01,, sc:,s,ih':!t tria,nc,-'.ar rrJ.rncle originates in 

common with the levator scapulae superficialis from the atlas and 

inserts posteriorly onto the clavicle bar, ventral to the levator 

scapulae superficialis. It is superficial to the esophageal membrane 

and deep to the trapezius. 

1:f. Leva.tor Sc2.pulae S'J.perficialis. (Figs._ 7 and 12). 
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Q. This muscle arises from the. atlas with the levator 

scapulae profundus and inserts onto the anterolateral surface of the 

suprascapula. This muscle is thick anteriorly but becomes thinner and 

lateral to the rectus cc1pitis anterior. 

M. Longissimus _9ervicis_. (Figs. 8, 12, 13, and 17) 

Q.. This muscle is located ventral to the obliqui__;_s capitis 

magnus. Its origin is by fusion uith the rnyosepta between the obliquus 

capitis ma.gnus and the lateral bundle of the spinalis capitis. 'I'he 

fibers extend in a ventroanterior direction to insert tendonously onto 

the basioccipital process. 

M. Ha119:ibulolwoideu;:: J.. (Fig. 16) 

G. The origin of this muscle is from the veLt1·or:1edial s,I:rface 

of the dentary and the angular, c1nd inserts onto the most anterover;tra~i_ 

surface of the distal segment of the hyoid cornu. One to two slips 

of the internand.ibvlaris ;=mted m· :i.ntcrdigH,ates with t!,is JffJ.c,clc, It 



is superficial to the oral membr-ane and the medial portion of the 

pterygomandibularis, and lies lateral to the genioglossus. This 

muscle is deep to the hyoglossus and the geniohyoideus. 

11· Obliguus Abdordnus E~=ter-:-!~~- (Fig::,. 6:, 9, and 15) 

Q. This sheet muscle originates anterolaterally from the 

ribs of the sixth and seventh vertebr-ae and laterally from the sacro--

lumbalis. Insertion is with the pectoralis and rectus abdominus 

ventrol3,terally. 

£1. Obliguus Abdominus Internis. (Fig. 14). 
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Q. This thin, loosely arranged sheet muscle originates from 

the inner surface of the ribs and inserts anteriorly onto the esoph-

ageal membrane, the sterrnun, c.nd the ventral heads of the thoracico-

to the 1ntercostalis internis. They extend in a dorsal and slightly 

posterior direction. 

]1. Oblig-c.us Abdominus Profundus. (Figs. 13 and 17) 

Q. This muscle hat, the same origin as the externis muscle 

except that some fibers will continue anterodorsally and become almo2:;t 

pc'lrallel with the sarcrolU:.'Tlbalh; to interdigitate with that muscle &.nd 

the intercostalis externis to insert onto the axis. Insertion is also 

by individual slips onto the ~;ternal ribs 1rith the rnost l&. teral fibers 

being attached to the most posterior rib. This muscle i5 generally 

heavier U-Jan the externis riilsc1c. 

M. Obliquus Cafli_tis },'.agnns. (Fig::-;. 8, 12:, and lJ) 
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Q. This muscle originates from a rnyosepta with the lateral 

slip of the spinalis capitis. The rnyosepta extends lateroventrally from 

the fifth vertebrae to the atlas. Insertion is on the supratemporal, 

the raroccipital process} and the p:i,rietal. 

]1. Pectoralis. (Figs. 15 and 16) 

Q. The pectoralis is a thick muscle having its origin from 

the lateral process of the interclavicle, the sternum, the mesosternum 

and the ribs which are attached to the mesosterrn1.m, and the first two 

thoracico-lumbar ribs. Its origin along the ribs is in a steplike 

fashion laterally, with the most lateral sl2-p fusing with the rectus 

abdominus, All fibers converge to insert tendonously onto the delto-

pectoral process of the humerus. This muscle is deep to the skin and 

to a lateral slip of the !'ectus abdominus. It overlies a. broad li13;arnent 

from the interclavicle lateral process to the sternum and the posterior 

portion of the scapula with its attached muscles. 

]1. Protractor Pte2_-xgoideus. (Fig. 12) 

Q. The anterior portion of this muscle is deep to the 

pseudotemporalis profundus. Origin is from the anterolateral surface 

of the prootic. Fibers extend lateroventrc.1,lly and posteriorly to 

insert onto the pterygoid and the quadrate process of the pterygoid. 

]1. P::,euclote;n;x1°alis Prof'-rmdus. (Fig. 11) 

.Q. This muscle is deep to the adductor mandibu.laris externis 

profundus an'.J the adductor mandibtuari::; e:xte:'.'nh, medilw. It originates 

from the desc.ending p:cocesses of the prootic :i,nd the parietal; and also 

from the 12,teral, pof,t,erior and ,lnterior ,3m•f'cc(~e,~ of the epipterygoid. 



Some of the dorsal fibers originate from the ventral surface of the 

parietal. The muscle continues in a nearly anteroventral direction to 

insert onto the base of the coronoid and posteriorly onto the supra-

angular and the mandibular· fosf,a. 

11• Pseudotemporalis Superficialis. (Fig. 11) 

Q. This muscle is located medial to the adductor mandibularis 

externis medius and dorsolateral to the adductor mandibularis ext,ernis 

profundus. Origin is from the ventral sl.lrface of the parietal medial 

to the supratemporal fontanelle. Fibers extend ventrally to insert 

tendonously onto the dorsal s1.1.rface of the coronoid. 

M• Pterygo~3ndibularis. (Figs. 7, 10, 13, 15 and 17) 

Q. The pterygornanditularis originates tendonously from the 

the pterygoid, attaches to the pterygoid, the basipterygoid process, 

and then covers the ventrolatera1 surfaces of the angular, the articular, 

the medial surface of the supra-angular, and the medial dorsal surface 

of the retroarticular process. The muscle then extends don,ally 

around the posterior end of the retroarticu.lar process to insert onto 

the condyle of the quad.rate and the angular process of the articular. 

It is deep to all ventral and lateral muscles and is covered by an 

extensive fascia. 

]1. Rectus Car,itis Anterior. (F::;_gs. U and l?) 

Q. This is a thick straplik8 muscle originating by two 

slips from trie vcntraJ. surJ'acc of the cigrrLJ--1 :3,nd sev:.:mth vertebrae 

and the:;_r rib cc1p:itulae. Anteriorly the t,,c, :,~Up~; i\ 1 se. The corrJJ:i.n8d 
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muscle interdigitates with its opposite p:1.rtner and secondarily arises 

from the ventral spinous processes of the remaining anterior vertebrae. 

Insertion is, medial to the longissimus cervicis, onto the basioccipital 

and its process. The body of the muscle lies dorsal to the esophagus 

and ventral to the longissimus cervicis. 

}1. Rectus Capitis Posterior. (Figs. 8, 13, and 17) 

Q.. Anteriorly this muscle is deep to the spinalis capitis 

and medial to the obliquus capitis magnus. In the vicinity of the 

seventh vertebrae the muscle is deep only to the dorsal fascia, is 

medial to the lateral r:ortion of the spinalis capitis, and lateral 

to the ligamentum nuchae. This muscle is separated into anterior and 

posterior budnles by a myosepta with some interdigitation in the 

vicinity of the fourth vertebrae. The anterior bundle is divided 

into a lateral and a medial slip which are interdigitated but separable. 

The lateral slip makes the myosepta connection with the postu·ior 

bundle and originates from the sec.ond, third, and fourth vertebrae with 

insertion onto the paroccipital process, the p:=i.rietal, and the supra--

temporal. The medial slip originates from the atlas and inserts onto 

the prootic and the supraoccipital elements. The most anterior portion 

of the posterior bund.1::, lies deep to the anterior bundle and inserts 

tendonously onto the axis. 

]:1. SacrolumhJl:Lu. (Figs. (i and 9) 

Q. This supE:r.ficial epa,:xial l'.llWcle originates from the 

crest of the ilium and :in~:;ert,3 tendonousl.y oriLo the dbs. Anteriorly, 

fibers of tliis muscle vr:i.11 join those of tLe :i.nterco~;tali::; extern:rn and 



the obliquus abdominus profundus to insert onto the ventrolateral 

process of the axjs. This r;mscle interdigitates laterally with the 

obliquus abdowinus muscles. This muscle is superficial to the inter-

costalis ex-ternis dorsally. 

11· Sca.pulodeltoideus. (Figs. 6, 9., 12, and 13) 

.Q. This triangular shaped muscle originates primarily from 

the lateral surface of the suprascapuJa with some fibers originating 
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from the clavicle bar. Insertion is tendonousl;y onto the deltopectoral 

process of the humerus. The rrrL;.scle is ventral to the levator scapulae 

muscles and superficial to the scapulohumeralis m1..:.scles. 

11· Scapulohumera7is Anterior. (?igs. ll+ and 17) 

G. This muscle has two slips. The dorsal slip imoerts ante 

sternoscapular ligament. The .fibers continue dorsoanterior1y to 

originate .from the most dorsoanterior surface of the scapular bar a11cl 

the most ventroanterior surface of the suprascapula. 'J'he second slip, 

which is the longer, has the same origin but inserts onto the late:co-

ventral border of the scapula. Centrally the two slips are joined by 

a rnyosepta. 

Q. This rec:tang11lar shaped m·c:u:;cle j.1iserts onto' the proxirr.a.:~ 

end of the hUJnerus next to the glenoid fossa; posterior to t:1.e in:sc:r•::,ior 

of' the anterior muscle and ff;edial to the insert:i.on of the lat:i.ssimus 

dorsi. The fibers c::mtinue antercdorsally cove.c:',.ng s.::,;r:e of the fiber::, 

of tlrn serr·atu:o ventraJis to o:c:1.gin=i Ge frcrn the postoroL:,tcral su:cfc:.ce: 
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of the suprascapula and the scapul3.r bar. 

_M. Serratus Dorsalis. (Fig. 8) 

Q. This muscle ar:i ses from the J.ateral surface of the first 

three cervical ribs by three , lip'.:." and 11,c:-8Tts onto the dorsal surface 

of the suprascapuJ.a. They slightly overlap one another by the posterior 

succeeding one. 

]1. Serratus Ventralis. (Figs. 8 and 13) 

Q. This is a wide straplike rnu~,cle which originates from 

the ribs of the sixth and seventh vertebrae, dorsal to the origin of 

the obliquus abdominus muscles. Insertion is onto the posteromedial 

border of the suprascapula and the dorsolateral :r:ortion of the scapula 

bar. This muscle is deep to the l&tissi,nus dorsi &.nd the trapezius. 

_N • .£.Pbalis Capitis. (Figs. 7, 8, 12, and 13) 

Q. This muscle origin8.tes along the cervical and tLora.cico-

lurrbar vertebrae and inserts along the entire poster~_or :r:ortion of the 

parietal. Anteromedially, fibers tendonou:3ly onto the side of 

the supraoccipital ridge. The iitUE;cle has a mediaJ_ and a lateral portion 

which aro m1separable. Trio ::~edial portion i,3 sl1perficial to the rectus 

capitis :r:o,-:;terior and thins pssterior-ly to tcrm:inr:Le near the seventh 

vertebrae. The ~-c1.tera1 pcrtion p,Lrtic:1.rs.tcc, in a rn;;osq:::·i:a with some 

o.f the deeper musclef_, anrl conti.nuefj IX)0teriorly, "J e sc.:i:·cd. to LJJc, rcctus 

capitis posterior. 

u ~Ul)''C'•J·--•1·u-1 a.' 1°i· 0 1 ( 1\T1)·'c .. ·,·_··.1,.->,·:1J1 •r.~c_i_',, ~• o ,a.; __ ~,_• I, . • •. 

ch ccnvcrge pocotcriorly 
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slip originates from the anterodoroal border of the scapula. The most 

lateral slip of the two posterior slips originates from the scapula bar 

and the suprascapula; whereas the :medial slip originates from the 

scapula bar. They both converge posterio1·ly to join the anterior slip. 

~- Subscapularis ~- (Not figured) 

Q. The fibers of this muscle originate from the majority of 

the dorsal surface of the scapula and converge to insert onto the 

humeral head dorsal to the insertion of the subscapularis 1. This 

muscle is located between the anterior slip of the subscapula!'.'is l 

and the dorsal slip of the coracobrachialis longus, and lies lateral 

to the origin of the in.temal sternocoracoidelili. 

~- Supracoraccideus. (Fig. 17) 

medial surface of the scapula vrith the fibers converging to insert 

tendonously onto the medial surface of the deltopectoral crest of the 

humerus. This muscle is loca·e,ed posterior to tlis clavodeltoideus and 

anterior to the biceps. On the scapula a thin layer of fibers will 

cover the anteroventral Slirface of the biceps. This muscle is thicker 

anteriorly. 

M, Sternocleidom.J.stojdeus. (Figs. 6, 9, 11, and 15) 

Q. This wide, thick riblion1:ike muscle origi.notes from the 

posterior f3urfaces of the pa:tietal, the 0que:,rnosal, arid the quadrate. 

It, extends ventroposteriorly to im:;er!, onto 1:he 1atl~ru1 proccE,s of the 

iriterc1avicle. Near its ir::c,nrtion this mm~cl"-~ j_,; fuc,ed w:i.th the 

trapczius. It is deep to the de1-;ce~,i:or rrttnc1:i_~J1JJ;:,r:is_, the ceratobranch:ial 
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1, the branchiohyoideus, and the Jateral portion of the trapezius. It 

is superficial to the neck :wuscles and to the insertion of the trapezius 

and the sternohyoideus. 

M• Sternohyoideus. (Figs. lC, 12., 15, 2.nc~ J_6) 

.Q. The sternohyoideus is 2 thick sheet muscle having a 

superficial and a profundus layer. Some of the fibers slightly inter-

mix medially and tend to become parallel to the bilateral axis; however, 

the muscle is easily separable into two layers. The ventral layer is 

slightly larger and originates from the posterior and ventral surfaces 

of the ceratobranchial 1 and medially from the corpus. Its fibers 

extend posterolaterally to insert onto the lateral process of the 

interclavicle and the clavicle-suprascapular bar, adjacent to the 

attachment of the trapezius. At its insertior:. this muscle joins with 

the sternocleidomastoideus and the trapezius. It is deep to portions 

of the sternocleidornastoideus, the trapezius, the depressor mandibularis, 

and the constrictor coli. The dorsal layer extends further laterally 

than the superficial layer and has its origin from the posterior sur-

face of the ceratotranchial 1 and 2. Fibe'-~s continue posterornedia1ly 

to insert onto the lateral process of the intcrclavicle. This layer 

is superficial to the pharyrtgeal membrane, the thyroid gland> and 

portions of the clavodeltoideus and the scapu1odeltoideus, Medially, 

this muscle borders an elliptical space as previously mentioned in the 

General Description cf the ]'f.iyology • 

.N, J·ransver,,alis. (Fig. 14) 

.Q. This loosely a,rranged mllscle arises from a fascia which 
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extencis from the pelvis to the neck region and inserts ventrally onto 

the ribs, the lateral surface of the stE'orme,, and the dorsal surface of 

the rectus abdominus. The fibers extend in a dorsoanterior direction, 

are superficial to the peritoneal membrane and are deep to the obliquus 

abdominus internis. 

M• Trapezius. (Figs. 6, 7, 9, 11, 15, and 16) 

Q. The trapezius originates from the midd::>rsal fascia and 

covers a majority of the lateral musculature. It narrows laterally to 

insert ventrally onto the clavicle bar and the lateral process of the 

intercla.vicle which in turn is attached. to the sternum by a broad 

ligament. On the ventral surface the muscle fuses with the sterno-

cleidorri.astoideus. In some specimens this muscle was attached to the 

pectoralis by a tendonous fascia. The trapezius is variable in 

thic:V-J1ess with the anterior fibers usually being thicker. Tc-,rards the 

center they become thinner and in some specimens can be separated into 

two bundles. In this case the ant, erior h,mdle inserts onto the 12.teral 

process of the interclavicle and the most, ventral portion of the inte,·-

clavicle-clavicle bar. The posterior bundle inserts onto the }-,'Dstericr 

border of the clavicle bar, dorsal to the sternocleidumastoidEous. 

Unnamed Muscle. (IfoL figured) 

The follo,,dng muscle was found in ,g:iJ bert:i (BYU 319%). 

It is a thin horizontal straplike i;1uscle originating by fascia from 

the ribs of the twelfth and thirteenth verteb1·ae and inserting :x1to the 

anterior edge of the insertion of thE- serratuc, vcntralis, and a.lso onto 

the supra~;cilpula. This mm,clc is deep tci the latis::,jmus dorsi. It 
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Figure 6. Musculature dorsal view. Eu.rnecos p:Hberti (3.?X) (BYU 31956). 
A. Superficial depth 
B. Fi:cot clep+,h 
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Figure 7. Musculature dorsal view. Eu.'Tie~ gilberti (.3.7x) (BYU 31956). 
A. Second depth 
B. Third depth 
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Figure 8. Musculature dorsal view. Eumeces gilberti (3.?X) (BYU 31956). 
A. Fourth depth 
B. Fifth depth 
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Figure 9. Musculature lateral view. Superficial depth. Eumeces gilberti 
(3.?X) (BYU 31956). 
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Figure 11. Musculature lateral view. Second depth. Eu.i'1leces ,gJ]J:i_ertt 
(3.?X) (BYU 31956). 
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Figure 12. Musculature lateral depth. Third depth. E1.uneces gilberti 
(3.?X) (BYU 31956). 
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Figure 13. Musculature lateral depth. Fourth depth. Eumeces gilbert:L 
(3,7X) (BYU 31956). 
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Figure 14. Musculature lateral view. Fifth depth. Ewneces p;iJbesti 
(3.7X) (BYU 31956). 
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~,llflEI~~+++------------- TRANS 

4lll\=~-~~~~)\U_ ________ OBL ABO INT 
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Figure 15. Musculature ventral view. Eu_'Tleces gilbert~ (J.7x) (BYU 31956). 
A. Superficial depth 
n ~-;1~·~2:··~+_ d·~-r:i~-l-: 
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Figure 16. Musculature ventral view. ;f,umeces gilberti (3.?X) (BYU 31956). 
A. Second depth 
B. Third depth 
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Figure 17. Musculature ventral view. Eumeces gilberti (3o7X) (BYU 31956)< 
A. Fourth depth 
B. Fifth depth 



A 

BRANCHIOHYOID --------¥Ii 

BICEPS 

76 

B 

1/IIWJW.1:11--;__-----RECTUS CAPITIS ANT 

111\\\11------ RECTUS CAPITIS POST 

1&-------- LONG CERVICIS 

:::::~111~----SCAPULOHUM POST 

!L,------COR BRA BRE 

~~=------BRA INF 



77 

Dif:CU0S IOI: 

cJ:iss 1,.eptili.:: one f5n.ci<: ~0 ccon'i·13 to Joll:i_e;: (it:60) 'th..it ~:11 .::re 

sprr.i ;_,J L~c.ci t0 sorr:e 0:,;tc;•1t. ri1H: 11();,e i5 str:i_ck:i.n:::-;ly rno:ce pr1.n1:'._t:ivc in 

of liv:,.n~ li2:: 1 rd~ . D::~o:!.1 (1935! :i.r; of the npiic:.o~, tb:?t li:..ards m·cse 

fro:'1 l~or.ucl:i<"n ~tod, ~n. the Upper ':rrinr;sjc [:rd then lster dcve:topcd 

oi;t0.1.,1icnr,~ over the tki..::11 .,nd t.i1c hod•., reg::.,,!18 . In the• 11:i.tl~le J.'les(;zo:i.c 

so:i'-C primitive group~ .:ei...:i inc:.l the osteocl~: ·n,•: , , · :c other L J.o~t 1:l.e1r.; 

tlni:i giv:i ng :,:5-:::c to 1..l.c l.:i.v:Ln[; £or1ns ,;hi.ch k·v·~ <' v..i;,,·iety of sb.!lJ 

ri"l · 1 """ .. ,I,'- l°' (4'~ < 1 1"1/'.~"I" .l. \ • ,..l. 1.'> .l. f, .. 1.L~ J,. 8nc.1 11.:: nne1~, 



frontals being expanded in the former while in the latter the post-

frontals are reduced, lost, or fused ·with the pastorbitals. 

Following is a discu::::sion of the osteological comparisons 

between ;§. gilberti and f;. s1'J,J},onianu;::. 'The variatiom, noted are: 
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l. in g_ilberti the anterior :i.ateral. processes of the frontals prevent 

articulation of the prefrontals with the nasals; whereas, in skiltoni-

articulation with the nasals and prefrontals can either be present 

or absent; 2. in gilberti the maxillae contain six to eight supra.-

labial foraminae and 15 to 20 teeth, average 19, while in skiltonianus 

the maxillae contain four to seven supralabial foraminae and 17 to 20 

teeth, average 18; 3. in gil.berti there are three to five nasal fora-

minae compared with two to four in skiltonianus; 4. in gilberti the 

dentary have three to six mental foraminae and 19 to 23 teeth, 

-;.·,, 
- -- -·~··· 

foraminae and 18 to 22 teeth, 2.veY-age 21; 2.nd 5. in gilberti U1 e 

postorbitals frequently show a reduction of the relative size when 

comp:3,red to other adjacent bones while in ..§_ldltonianus the same degree 

of reduction is only occasionally observed. Condensing these varia-

tions it is found that: 1. the number of .foraminae in the maxHlae, 

nasals and dentary overlap and are variable within species with neither 

species showing a definite trend; 2. the same applies to the number of 

teeth in the rnaxillae and mandible_; 3. in 1::JJherti the na~;al-prefrontal 

articulation is constant; wherea,3, in skiltoniamis it is variable_; and 

4. in gilbcrti the postorbita.J;-:~ frequently·· sl1rn·1 a reduction of the 

relative size when con,pa:ced to other adjacent bone:';, v,hile in .~.!siL·-

tonianus this same degree of reduct.i 011 i,~ only occn:cc;ionally observed. 



Myology 

In contrast with osteology, the homologies of muscles, and 

thus phylogenies, are di.fficul t to trace when comparing different 

taxonomic categories. If significant chc1nges are to be found, they 

are in the cranial myology. This area seems to be the most easily 
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traceable among groups and in turn is phylogenetically the most impor-

tant. Tanner (1952) working with the Plethodontidae found the throat 

musculature to be stable enou_gh to define genera. This conclusion 

has been supported by other papers by Robison and Tanner (1962), Aver;/ 

and Tanner (1964), Jenkins and Tanner (1968), and Fisher ar:d Tanner (::i..970). 

Smith (1960) lists a number of _trends vrhich have ta,ken place 

in the muscula.ture of the more primitive to the more advanced. verte-

brates. These are: 1. the loss of myosepta and the fusion of myo-

·>,, n 7 ·,··c',r'~: 
. V . .) 

muscles from a lirJ:ited size; 4. the shifU ng of location of m".iS cles _; 

5. the multiplication or fusion of muscle attachments; and 6. the 

subdivision of muscles. 

In general these two species shm,r both prim.it:Lve and advc-rncsd 

characters. The presence of myosepta in the axial musculature ,rnu1cl 

certainly indicate a primitive condition. Ths subdivision of ·U11: inter-

mandibulnris anterior, the :rectus cc,pi tis posterior, the p:J::'.:: _'._;,:l_c tre,"d 

toward a complete sep::iration of the t-cape,oius and the deprc~0c'Or rrandi-

bularis and the distinct layers of the obliquus abdonLinus eA'ternis ace' 

sternohyoideus muscles ·,wuld indicate rm adv,c.nced condition. 

When comparing tl:c rnyolo2-;y of l.lwse two specie,; J_it,tle d.U'fsr-· 

ence is observed. The intern·andihul2.1'J,5 sh.01:c:- a. ~mb:::;peci.fic differ2:·:ce 



80 

in ;g;_. skiltonianus. In the specimens observed of the two skiltonianus 

subspecies there was found to be a range of five to seven subdivisions 

of the intermandibularis anterior. In skiltonial'!us the number of 

subdivisions tended toward the lower limit, whereas in uta_;hensis the 

number of subdivisions tended toward tho higher limit. On the other 

hand both subspecies of gilberti tended to orient themselves eq_ually 

with six to seven subdivisions of this muscle. The only myological 

character found in this study which differentiates these two species 

consistently is the depressor mandibularis. In stiltonianus this 

muscle is easily sepg,rated into an anterior and a posterior bu,_ridle, 

whereas in gilberti this same muscle is ~omewhat interdigitated and 

not easily separable. All other mus cuJ_es mentioned are simila:r in 

both species. 
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SUMMARY AND CONCLUSIONS 

The differences observed from ti1e osteology and myology are 

few and subtle, thus complicating the ideal situation of having a more 

definitive separation of these two species. 

Neither species is consistent in having all of the anatoirj_cal 

characters equal. :§. skiltonianus, however, does have more variation 

than gilberti. This species: 1. exhibits a wider range of variation 

in the nmnber of slips of the intermandibularis anterior; 2. has two 

distii£t bundles of the depressor mandibular is; and 3. · has variation 

in the anterior suture pattern of the frontal, nasal, prefrontal and 

distinct bundle of the depressor rrandibularis; 2. a frequent reduction 

of the relative size of the postorbitals when compired to other adja-· 

cent bones; and 3. a more limited suture pattern in the anterior 

portion of the skull. The major anatomical difference between these 

two species seems to be size. From the specirr,erns used in this study 

the average snout-vent length of ,&iToerti L approxirnat<:'ly 30m~rn 

greater than that of skiltonianus. 

I believe th2.t sk:iltoniamr sho 1.,_rc, more anatomical plasticity 

than g;LlberLi, Plastic:d.,y in this cc.we would indicate a more recent 

gene flow between peripheral and central inch viclin.ls, and genetic 

inconstancy which would provide more variaUon :,rncJ more flexibility :for 

adaptation and selection. ',n1en the geoo'apJrical c'!jstribution of U1ese 

two E;pecies ii:., comdderecl it also 2pJJe~1n_, th:t: r0 ldLto,Li am1,~ hac.: more 
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flexibility. 

Taylor (1935) has suggested that these two species may have 

arisen simultaneously from a corrunon ancestral stock. On the basis of 

this anatomical study there js little reDson to doubt their close re-

lationship. However, it seems logical to propo,3e an alternate sugges-

tion; namely, that the anatomical variations of skiltonianus, when 

compared with similar characters in gilberti, indicate that gilberti 

may have arisen from skiltonian~. 
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A COMPARATIVE STUDY OF THE HEAD AND THORACIC OSTEOLOGY 

AND MYOLOGY or 'Um SKINKS; 

(BAIRD AND GIRAFm) AND EITf!JiX;Es GILBERTI VAN DENBUB.GH ___ ., 

David F. Nash 

Department of Zoology-

Master of Science Degree, August 1970 · 

ABSTRACT 

Further clarification of the taxonomic and phylogenetic rela-
tionships of EumeC:~ gilberti and Eume~ skiltonianus is achieved by 
the comparisons of the skull_, mandible elements, and the anterior 
:myol.o{:'.y of these t,;,,0 spec:ie:c,. Figures are provided to cor:-,pli:mer:.t the 
descriptions. 

The study con.firms their close relationship and few differ-
ences are observed. §. ,e}s;LJ.tonianus, however, appears to have mo:ce 
anatoJJ1j_cal plasticity which suggests that &.• gilborti may have arisen 
from the former. 
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