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INTRODUCTION

Capj.tof.aurs arc extinct amphibians, which arose in the Lower 

Triarsic and becam . extinct before the Jurassic. They were pro­

bably sJ.ov-aoving animals, inhabiting the bottom of swamps or 

streams.

Tha type species is regarded as Capitosaurus nasutus Meyer, 

18^8, which exhibits a distinctive organization differing from 

other common Triacaic forms, in that the preorbital region of 

the ekull is grtatly expanded; the external nares are small and 

anteriorly placed; the wnpll, rather medially placed orbits are 

bounded partly by the frontals, separating the pre- and post- 

frontal elements; the posvorhital terd6 to crowd the jugal out 

of its position along the rim of the orbit.

Fraas in I8S9 (p. 121) proposed the term Cyclotosaurus lor 

such animals of the Upper Triassic of Europe, in which the 

tebulars united with the squamosals to enclose the otic notch.

For the lees specialised forms from the Lower Trias, with an 

open otic notch and ancestral to the cyclotosaurs, the genus 

Capitosaurus was retained.

Romer (19^7 p. 218) propoaed the term 1 arotosaurus for 

the early Triassic "Capitosa jrus" with an open otic notch and 

retained the term Cyclotosauras for ih9 closed-notched type of 

the European Upper Trias. He ue.d as the type species 

Capitosaurus arcnaceus, restricting the generic name 

Capitosaurus to this species.

Because the diagnostic otic notch of Capitosaurus arenaceus 

was not preserved, it vas dropped ts the type species, and 

Capitosaurus nasutus (Schroeder 1913* P» 263) took itt> place - a



primitive form with an open otic notch* being called by the 

generic name Iarotosaurus by Jaeckel in 1923.

Wotcon (1962, p.261) listed a number of evolutionary trends 

of the capitosaurs through the Triassic. Among those listed were 

the following: an increase in the size of the skull; a dispro­

portionate increase in the length of the nasal re,,ion; and a 

tendency to close the otic notch - this latter character divid­

ing the family into the Lower Triassic parotosaurs with open 

otic notches and the Upper Triassic cyclotosaurp with closed 

otic notches. The third genus of Cap^.to(5aurs, t-ara^, olotosaurus 

from the Upper Trias of New South Wales, was considered to have 

a closed otic notch and a deep skull line (Watson, 1958).

Welles and Cosgriff (1965) placed all mesbers of the 

Family Capitosauridae in 3 genera: Iarotosaurus, Iaracyclotosa’irus, 

and Cyclotosaurus, dropping the generic term Capi tosaurus com­

pletely.
However, they maintained the term 'Capitosauridae' as the 

family name because of the long established usage of the name, 

and also because of the possibility that adequate material of 

Capitosaurus arenaceus may be found, upon which the .ramify was 

founded. If thi6 species has an open otic notch I arotosaurus 

will then become synonymous with Cnpitos&urus; if it has 9 

closed otic notch, Cyclotosaurus would then become synonymous 

with Capitosaurus. In either case, the tern Capitosaurus will

become more meaningful.
Welles and Cosgriff (1965), have also established newly 

observed trends in '.he evolution of capitoeav<i/i. lheso are.

*'i\e expansion of the £kvll table; the spreading apart f the
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orbits which sloo move forward; the increase in distance both 

from the orbits to the parietal foramen and from the parietal 

foramen to the otic notch; and the lengthening of the pterygoids. 

Chronologically, the genera are named as follows: i urotosaurus 

in tbcj Bunter and early Muschelkalk; C;>clotocaurus in the Uppe” 

Muschelkalk and Lower Keuper; and ^aracyclotc -»aurus in the Upper 

Keuper.

Howie (1^69), distinguished larotosauruc pronus from the 

other ten species described, by the shape and position of its 

tabular horn, which is expended laterally towards the squamosal 

so that the otic notch is semi-closed. In four of the eight 

speciei retained by Veil' s and Cosgriff, the tabulare have also 

grown laterally towards the squamosal. Of these V, semiclausus 

(Swanton, 1929) is quite different: the tabular is unexpanded 

distally and only just fails to meet the squamosal; the chcwae, 

orbits and pineal foramen are rounder; and the jugal is ex­

cluded from the orbital margin. Howie (19&9)* points out that 

some of these characters could apply to a yo-ng individual of 

t. pronus, but in that case, the otic notch could be expected 

ic be lese closed, in the younger specimen, and not more closed 

as in 1 . sgaiclauous.
ihf taoular hornfcf F. birdi (Brown. 1933) «nd 1 . peabodyi 

have else moved laterally, but still have no distal expansion. 

Also, 1 . peat"dyi has a much shallower occ.’put. ihe occiput of 

£ . birdi is .';ch nearer to I . pronu , however, 1 . birdi has a 

greater exposure of exoccipital on the palate; the orbits are 

far apar. and slope tovards the otic notch; the culv,riform pro­

cess is sharply keeled; and the occipital area extends farther



posteriorly, behind the level of the quadrates.

'a* otosa^s-i.G brookvalensiB is the only other parotosaur in 

which the tabular has expanded distally ;i it does in P. pronus, 

but this is a bulbous swelling of the tabular horn increasing 

it? surface area, rather than causing the labular to approach 

the squamosal.

Howie also raised the possibility that the unornamented 

closure of the otic notch of Parocyclotosaurus davidi may be a 

gap filled with matrix, and if the link between the tabular and 

squamosal is removed, Pamcyclol oEaurus dnvidi markedly resembles 

a parotosaur.

In Watson's reconstruction of 1aracyclotosaurus davidi, he 

noted an absence of an anterior palatal vacuity, setting it 

apart from all other copitosaurs. However, Howie, on re­

examination of the casts, proposed the likelihood of the pre­

sence of an anterior pnlatal vacuity. She has thus concluded 

that Par>tosaurus pronus and Paracyclotosaurus davidi are re­

markably similar and m&y be closely related.

In 1970, I described a larg« capitosaur from the Uppei 

Luangwa Valley, Zambia, (Chtrnin and Cruickshank, 1970), 

tentatively assigning it to t-. pronus on the basis of the 

similar tabular horn.
The purpose of this paper is to describe another capitosaur 

found a few feet away from the one described in 1970. The new 

material although lacking the crucial tabular horns, displays 

proportions and other characters so similar to ¥, pronus (Howie, 

1969) that I must assign it to that genus. I have also re- 

described the material discussed :.n 1970, which I sLill assign
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to pronus, f/i though I would have ’oeen more confident ir this 

decision if raore morphological details of the skull were 

av* i lable «
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STRATIGRAPHY

The capitocaui' material herein described was collected from 

the Upper Horizon of the N'tawere formation by Drysdall and 

Kitching in 196i.

The two 6kulls were founa within a few feet of each other 

in Locality 15 (Drysdall and Kitching, 1963), which is situated 

south of the Sangu River and 34 miles west of Sitwe, in the Upper 

Luangwa Valley, Zambia.

The fos6iliferous beds of Locality 15 consist of dai k red, 

soft mudstones with characteristic feldspathic grit bands, con­

taining angular vein-quartz fragments. Towards the base of the 

beds, amphibians and molluscs are present. The molluscs have 

been identified as Unio kwrooensis (Drysdall and Kitching, 1963* 

p. 22). From the same Locality, two cynodcnts were also 

collected; the smaller perhaps belonging to the genus Trirachodon 

and the larger is a £caienodor.-li.ke form resembling material des­

cribed by Crompton (1955)* from th«- Manda Beds of Tanganyika.

The type material of Parotosaurus pronus described and 

named bj Howie (1969), was collected from Mkongoleko, Ruhunu 

Valley, Tanzania, in the M*nda Formation of Ea6t Africa, by 

F.R. Parrington.
The genus Farotoeauruo is known to have lived during Lower 

to Lower-Hidcle Triassic times (Welles and Cosgriff, 1965; Chernin

and Cruickshank, 1970).
Dixey (1937), correlated the N'tawere Formation with the 

Manda beds because of the common presence of Unio karooensic, 

which was a shaky correlation 1 because Unio karooonsis is not a 

true faunal indicator.



Crompton and Ellenberger (1957), described Scalenodontoides 

aacrodontes from the Upper Moltenc Beds of Basutoland, thus 

correlating not only the Manda ar.d Molteno Bedr of Basutoland, 

but also the it'tawere Formation and Red Marl of the Upper 

Luangwa valley, but Turner (in press) denies this; he believes 

that Scalenodontoides macrodontes comes frot1 the Lower part of 

the Red Beds, in Lesotho, and not in the Molteno.

Dicynodont material described from the Manda Formation is 

remarkably primitive for correlation with the Molteno, com­

prising as it does Kanneneyeria latifrons, which animal is 

typical of the supposed lower Triassic Cyno^r.athus zone, and its 

suggested morphological antecedent Tetragonias Mjalilus 

(Cruickshank, 1967).

The rhynchosaur fauna from the Manda Formation is similar 

in many respects to that of the Middle Trias of Brazil.

The archosaurs in the Manda Formation are more advanced 

than those in the Cynoftnathns zone, in keeping with the pro­

gressive nature of the cynodents.

Therefore, although the Manda Formation in g ieral is more 

advanced than those in the CynoK.nathus zone, it ifc not signifi­

cantly bn and must represent a stage following closely on it 

(Chernin and Cruickshank, 1970).
The N'tawere Formation contains two fossilifsrou6 zonts, 

the lower with Diademodon rhodesiensis among oth "-'"cgnathua 

zone-like forms, and an Upper (Red Marl) horizon ircludes

Locality 15. Locality 15 iias yielded, bo far, two specimens 

of Farotosaurus pronus, a gomphodont similar to the 'advanced 

Manda Formation genus Scalenodon and two genera of 

dicynodonts similar to the Midale Triassic Argentinian and
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'Bed Mail' horizon of the N'tawere ie largely equivalent to that 

of the Mkongoleko area of the Manda Formation and that both of 

these post-date the Cyr.ornathus zone only slightly. The lower

If the foregoing discussion is correct in its assumptions, 

and both the N'tawere Formation and the Manda Formation are of 

the Middle Trias, then they mus- oe low in the Middle Trias, 

and t.he Cynonnathus zone must be relatively high in the Lower 

Trias.
To summarise, the Manda Formation has been thought of as 

oc-.upying position exactly in the middle of the time gap 

between the end of the Cynognathus zone times and the begin­

ning of the Red Beds times, whereas on analysing the Manda 

Formation, it is obviously closer to the Cynognathus zone fauna 

them to tne Red Beds fauna.

of the two N'tawere hoi izons .nay, in fact, oe ILe same age as 

the Cynopnathus zone, but murh more information regarding its 

fossils is necessa~; before definite correlation i6 possible.



MATERIAL ANL> MZTHOIvS OF t- REPARATION

The naterial studied wa6 as follows:

FIELD NO. MliSEl'K NO. J IDENTITY REMARKS SPECIMEN
*♦221 B.P.I. Parotosaurus 

pronus, Howie
Broken 
skull &

lower
jaw

A

1»22 3 B.P.I. UlU Parotosauruc 
pronus, Howie

Broken
skull

B

• Bernard Price Institute for Palaeontological Research

Both Specimen A and B were collected from Locality 15 

(Drysdall and Kitching, 1963) of the N'tawere Formation.

Specimen A is part of a skull with the associated left 

jaw ramus. This ramus has been almost perfectly preserved, witft 

the exception of the teeth which have been broken off, their 

stumps remaining in most cases.

The skull was greatly fragmented ,*nd encased in Vifiwere 

Green apd Furple Haris (Dixey, 1937). The majority of the 

fragmen".s have been joined with Glypial. Sutures were made t;ore 

evident by painting with a 2£ solution of h;»droc;.ioric acid.

Large gajs in the skull are 6till present (r^s lig. 1).

Of the palate, only the vomerine pla e ciltriform pro­

cess of the porasphenoid is present, a fr-granted braincase 

which defied detailed preparation diii^veu so ~rea»Iy from right 

to left side that it seems possible that pathological deformation 

occurred on the right siue.
Specimen B is part of a skull without the lower jaw. The 

ekull was also greatly fragmented and encaned in the K tnwere 

Cjr«vo- Pva-pte *Vu-»S.
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Glyptal was used to join the majority of the fragment , How­

ever, large gape are still present, as in the other.

The ckulls were prepared using Vibro-tool and dnrtal mallet.

In the case of Specimen B, the material permitted cleaning 

of the dorsal surface, ventral surface of the condyle6 and ptery­

goids. The ventral surface of the skull was not prepared, many 

specimens of a L'nio k;irooensi3 being encased there in black 

manganese salts, which proved resistant againo* both Vibro-tool 

and a weak solutiin of acetic acid. / stronger solution of acid 

caused decomposition of the bone.

Specimen b has been greatly distorted, (see £ ’?. 19)i 

making a direct assessment of the outline impossible.

The sutures, in both skulls, are not apparent, c.* ere only 

just visible, due to the high degree of fragmentation.

Because of the uncertainty of the outline in Specimen B and 

the considerable lack of distinct sutures in both skulls, I hav» 

used information from both Welles and Cosgriff, (19&5), Howie

(1969), to reconstruct the animals. The figures appearing in 

Tables I, II and III, were taken from direct measurements of my 

reconstructions, in order to obtain more direct comparisons with 

the other reconstructed parotosaurs. Also, ray written des­

criptions rest entirely on my reconstructions.

In figuret. 13 and 1*> the illustrations of the lower jaw in 

Specimen A have been reversed loft for right.
For key to abbreviations used in this thesis, see pages 6j> 

and 6h.
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DESCRIPTION Qv M AT E R1A I.

DIAGNOSIS OF SI £ClMt.N A

Skull broad posteriorly (B:L approximately 8l), but tapers 

anteriorly (S:L approximately ^0); skull deep posteriorly (H:B 

approximately 1 7 .2 ); external nares elongate, lateral, long 

axes parallel to skull border; orbits close together, well 

posterior, oval, long axes parallel to midline.

lineal foramen rectangular, just posterior to hind border 

of orbitB; posterior skull border concave (K:C approximately 

32); frontal and jugal enter orbital margin; Bupratemporal 

excluded from otic notch.

Exoccipitals barely exposed on palate; pterygoid with 

facet for jaw articulation.

Irocessus lamellosus of exoccipital present.

Lower jaw with large preart.icular process.

Descriptior. of the skull roof of specimen A (fig. 1 and 2)

Unless otherwise stated, the left side of the skull is 

discussed.

The superficial sculpture of the boneu is characterietic 

of all capitosaurs. The centre of ossification of each bone 

displays on area of irregular pentagonal pits. From this central 

area, riuges and grcoveB radiate outwards. These longitudinal 

grooves are probably the regions of intense growth (Byctrow, 

1935). Where growth is 6low, transverse ridges are able to 

develop so that such bones consist mostly of pits, (telles and 

Cosgriff, 1965). The postorbital bones are exclusively pitted, 

while the prcorbital bones have elongate ridges. See fig. 1.

The preservation of a comparatively undamaged left maxilla
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shows that ths skull was probably triangular, with a rounded 

unout. The estimated length of the skull is S1*.1* cm.

From front to back, the paired elements bordering the mid­

line, are the premaxillac (not preserved), the nasals, frontals, 

parietals and postparietals.

Posteriorly, the nasal wedges between the frontal medially 

and the prefrontal laterally. It forms a part of the posterior 

border of the naris and then runs in a straight-line posteriorly, 

suturing firs- with the maxilla and then with the lacrimal, 

before meeting the prefrontal.

The two frontals form a apear-head between the nasals and 

cover the central area to midway between the orbits. Anteriorly, 

the frontal meets the nasal in a gently curved suture, while 

further beck it forms a straight-line suture with the prefrontal. 

The frontal elso forms part of the medial border of the orbit. 

Posteriorly, the frontal sutures first with the postfrontal ana 

then with the parietal.

The parietals enclose a presumably rectangular parietal 

foramen, which is situated about 3»1 cm behind the level of the 

back of the orbits. The interior suture with the frontals is 

angled on the left and more transverse on the right hr ad side of 

the skull. Antero-lateially, the parietal meets the postfrontal 

in a curved suture, which is directed towards the otic notch. 

Fostero-laterally, the parietal forms a straight-line suture 

with the supratemporal. The posterior border of the parietal is 

a transverse suture with the po6tparietal.

Thj pentagonal postparitlals form the posterior limits of 

the central skull area. ihe anterior suture is a tranrverse one 

with the parietal, while the posterior edge is curved, making the
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central borler concave. The postporietal has a slanted con­

tact with the 6upratemporal, which points towards the otic notch* 

while posccro-lwterally, the postparietal suture reverses direc­

tion to form a suture with the tabular, obtuse to the former 

suture, fc'aing thus the pentagonal shape of the postparietal.

The maxilla forms part of the posterior border of the naris, 

and extends backwards to an oblique suture w*.th the ju^al. It 

forms part of the lateral border of the skull roof, the edge 

curving gently antero-medially. Behind the narie, the maxilla 

medially forms a straight-line suture with the nasal and then 

turns abruptly in a laterally slanted suture first with the 

lacrimal and then with the jugal.

Between the maxilla and the nasal is a sharp wedge of bone 

which is the anterior limit of the lacrimal. It is a diamond- 

shaped bone, the posterior wedge of which lies between the pre- 

frontal medially and the jugal laterally, and does not enter the 

orbit.
The prcfrontal begins anteriorly cs a sharp point between 

the lacrimal ejid nasal and then forms a straight-lme suture 

medially with the frontal, a slightly cutward-bulging suture 

with the jugal end posteriorly it forms the anterior border of 

the orbit.
Forming the postero-medial border of the orbit is the post- 

frontal. Anteriorly, this bone has a sloping suture with the 

frontal and medially, an outwardly curving suture with the 

parietal. I ostero-laterally, it has a straight-lme suture;, 

first with the postorbital and then with the supratemporal.

The postorbital forms the pontero-lateral border of the 

orbit from the anterior transverse suture with the j'igal around
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to the straight-line suture with the p^stfrontal. Posteriorly, 

the postorbital forms a wedge between the squamosal laterally and 

the supratemporal medially. The antero-ltiteral corner of the 

postorbital lies within the jugal, so that the jugal forms a 

small rt of the lateral border of the orbit.

ween the postorbital and postlrontal lies the sharp 

point of the supratemporal. Medially, the supratemporal sutures 

anteriorly with the postfrontal, then the parietal and this suture 

turns sharply towards the otic notch, when it meets the post- 

parietai. i’ostero-lateraily, the supr«temporal meets the 

squamosal in a suture at right angles to the postorbital- 

supratemporal suture. On the right side of the skull, the 

supratemporal does not seem to extend anteriorly to a sharp 

point, but to have a rather more wavy anterior margin, but here 

the sutures are very vaguely seen.

Lateral to the postparietal, forming the postero-medial 

border of the otic notch lies the tabular. The diagnostic 

tabular horn is missing. Anteriorly, the tabular forms a trans­

verse suture with the supratemporal. It has a short suture with 

the squamosal, which points to the centre of the otic notch.

The jugal is a large bone forming part of the lateral 

margin of the skull, and a small part of the lateral margin of 

the orbit. Anteriorly, it forms a sharp wedge between the 

maxilla and the lachrimal. Medially, it forms a slightly con­

cave suture with the prefrontal and then dips into the orbit. 

Posteriorly, it forms a sharp point between the quadratejugal
•

and the squamosal.
Forming a part of the posterior border of the skull, 

lateral to the tabular is the squamosal. It tapers anteriorly 

between the jugal laterally and the supratemporal and
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postorbital aedinlly. The medial suture of the squamoeal slants 

»;o meet the antero-lateral corner of the tabular.

The quadratejugal forms the postero-lat^ral margin of the 

skull. Medially, it forms a slanted suture first with the jugal 

and mors posteriorly with the squamosal.

Openings in the skull roof

No premaxi.llary foramen is seen, as the anterior tip of the 

Bkull is not preserved. For the tjice reason, no external nares 

are seen, except for a small region of hind bolder on the left 

hand side ol the skull.

The orbits are probably oval. Only the posterior border of 

each orbit is smoothly rounded, the rest of the border has been 

shattered. The orbits are situated about 10 cm apart in the 

posterior one-third cf the skull. The long axes are probably 

parallel. The rim of the left orbit is raised slightly above 

the level of the skull so that a shallow groove between the 

orbits iut.y have existed.

Where the parietal foramen probpbly existed, mostly a gap­

ing hole cow remains. A very small smooth fdge is present, to 

show the approximate position of the forame'i but no shape can 

be nade out.
The otic notch is clearly open, but the Oiagnortic tabular 

horn is missing. The skull is badly distorted in this area.

Lateral Line System
It is possible to make out the four setb of canals on the 

skull roof. As the snout is missing, no anterior cor.missure can 

be determined.
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from the centre of ossification of the postorbital, three 

6ets of canais emerge. They are marked by a clearly distinguish* 

able set of rounded pits, which resemble a chain. The supra­

orbital canal arises from the postorbital, circles the orbit, 

crosses the postfrontal and frontal, enters the prefrontal and 

follows its medial bordiir. It is then lost as damage to the 

bones is severe.

The i-fraorbitil canal issues from the postorbital antero- 

laterally, crcesee the jugal till it almost reaches the lateral 

limit of the skull, turns forward and follows the antero-lateral 

suture of the j u ’s.1 , enters the lacrimal and then its course is 

lost.
The temporal canal emerges posteriorly from the postorbital, 

leads straight across the supratemporal and terminates 'ifter 

entering the tabular.
The jugal canal leads off posteriorly from the infraorbital 

crnal as the latter changes direction anteriorly. It is barely 

discernable in the reranants of bone present in the area.

The I alate (figs. *♦, 6, 3, and 9)

The premaxillae ar> not preserved.
The vomers join to form a flat plate crocs the palate, 

see fig. 6. The vomer flanks the cultriform process of the 

paresphenoid antf *iorly, and widens out more, anteriorly, to 

form a souare flat platform, the vomerine plate, about 11 cm 

long and 11 cm wide. Antero-laterally, this platform has a 

small suooth edge which probably is the antero-nedial border of 

the choana. Internal to this edge, are some small teeth, al­

ternately placed, in sockets 0.8 cm long. Anteriorly, there are
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a number of Email teeth, which border the edge of what anst 

have been the posterior limit of the anterior palatine vacuity. 

Two large tusks are found on the antero-lateral corner of the 

vomer. The vomers are divided poftericrly by the anterior pro­

jection of t>e cultriform process. This separation extends to 

about half the lergth of the plate. The vomers then extend 

posteriorly on either side ci the cultrifor-i process about one- 

third of the length of the interpterygoid vacuity.

The pr.rasphenoid (figs. and 6) consists of a posterior 

basal plat* and a narrow cultriform process, which divides the 

interpterygoid vacuities.

The cultriform process of the parasphenoid is quite wide 

posteriorly, approximately 5*2 cm and tne edges curve dorsally. 

More anteriorly, the edges become developed irto dorsal flanges. 

At the level of the anterior border of the orbits, the process 

is keeled ventrally, so that, in cross-pection it is V-shaped.

The width of the process about halfway along its length is about 

3.5 cm. The length of the cultriform process is approximately 

39 cm and the medial edge of the interpterygoid vacuity is about 

3^ cm. The anterior end of the cultriform process lies in the 

body of the vomer as a finger-shaped depression. A6 it moves 

posteriorly, the depression is deepest at the level of the 

antcro-medial edge of the interpterygoid vacuity and then pro­

ceeds to flatten out rapidly after this point and becomes the 

outwardly directed keel approximately 7 cm from its deepest

point (see figs.1* and 6).
The basal plate of the parasphenoid is bounded laterally by

the slanted sutures with the pterygoids (see fig. 9). Poster­

iorly, the parasphenoid has a short f-ee margin between the ex-
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occipital condyles and then curved sutures with the exoccipitals. 

The basal plate is concave ventrally. On the posterior portion 

of the basal plate, anterior to the exoccipital-parasphenoid 

suture, the crista muscularis is found. This consists of two 

anteriorly convex ridges which converge medially to form a post­

eriorly directed projection -n the midli’ , Between each half 

of the cris.a muscultris and the condyle of the same side, there 

is a shallow fossa, probably for the insertion of the c. rectus 

capitis (Welles and Ccsgriff, 1965), (Watson, a.9.62).

The maxilla on the left side is partially preserved, al­

though severely distorted on the ventral surface. A row of teeth 

of more or less the same size ar^ present along the outer margin. 

The maxilla forms part of the lateral limit of the palate. No 

sutures with the palatine, ectopterygoid and premaxilla have been 

preserved.
No palatine or ectopterygoid has been preserved, so Howie,

1969, has been followed in the reconstruction. Thus the palatine 

meets the ectopterygoid (see f'g. *0. A second row of teeth 

parallel to the maxillary teeth occur vertically on the dis­

torted maxilla; these are probably the ectopterygoid and palatine 

teeth.
Only a very small piece of bone suturing with the para- 

sphenoid remains to represent the body of the pterygoid. i'0 

palatal ramus is preserved. The quadrate ramus of the pterygoid 

is discussed later. The conical recess for the cartilaginous 

basipteryoid process of the basisphenoid is formed by the 

medial side of the body of the pterygoid and the antero-lateral 

part of the body of the parasphenoid. A roughened area on the
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dorsal surface alongside the parasphenoid suture extending from 

just anterior to the conical recess to the level of the post­

erior border of the interpterygoid vacuity is the articular 

surface for the epipterygoid.

No limits of the subtc^poral vacuity have been preserved. 

The quadrate extends between the pterygoid and the quad- 

rfetojugal. This is the articular surface for the lower jaw and 

consists of a screw-shaped condyle (see fig. 8).

The quadratojugal forms the postero-lateral corner of the 

palatal surface.

The Occiput (figs 5» 7 and 10)

(ihe nature of the preserved bone is such that small 

foramina cannot be made out.)
Seen in posterior view, each exoccipital consists of a 

large round condyle, above which a stout pillar rises to make 

contact with a ventral extension of the postparietal. The 

condyle is hemispherical, the diameter of the sphere being 

about 3.8 cm. Each condyle is surrounded by a raised ridge, 

probably for the support of a cartilaginous cap. he condyles 

face inwards and downwards. The pillar of exoccipital bone 

seen posteriorly, consists of a dorsal process which forms a 

suture laterally with e descending process of the postparietal; 

a ventral proccss which sutures with the parasphenoid postero- 

ventrally and the pterygoid antero-laterally; a basal process 

extending medially, which probably covered the cartilaginous 

basioccipital, and a paroccipital process which extends out 

laterally and probably dorsally to meet a ventro-medxel process 

of the tabular beneath a poet-temporal fossa. (ihis latter
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area is not preserved.)

Medially, the dorsal process forms a vrominent lamellar 

process, which probably served to support the cartilaginous 

supraoccipital. The do'sal process is a pyramidal shape seen 

clearly in fig. 7» with %n anterior triangular face, a postero­

lateral, diamond-shaped face and the rhomboidal dorso-medial 

face (this latter face being the lamellar process). The lateral 

face of the dorsal process forms the medial border of the post­

temporal fossa. There is a channel between the dorsal and 

basal processes which probably bordered the posterior medulla 

oblongata region of the brain (Howie, 1969).

The parasphenoia lies below and between the exoccipitals.

It forms the floor of the braincase in this area. lost, riorly, 

the free margin is raised in the •aidline as the basioccipital 

crest and forms the ventral surface of the chamber, probably 

housing the cartilaginous basioccipital.

The postparietal forms the dorsal madian border of the 

occiput. It roofs a space which was probably occupied by the 

cartilaginous supraoccipital. Leteral to this, the poet- 

parietal sends down a sho.t cylindrical process to meet the 

exoccipital. The lateral suture with the tabular lies above

the po6t-temporal foss^.
The tabular forms the dorso-lateral corner of the occiput 

proper, and also the pcst-temporal fo^sa. The dorsal part of 

the bone forms the tabular horn and a thick ventral process of 

the tabular probnbly runs ventro-medielly to suture with the 

paroccipital process of the exoccipital and thus form the 

lateral limit of the post-temporal, fos^a. (This latter area 

is not preserved.) Only one ridge of the tabular is preserved.



It protrudes vuntrally along the posterior surface of the 

tabula**, forwing a suture with the lateral part of the dorsal 

process of tL« exoccipital. This ridge probably served for the 

clfeidofflastoideus muscle (Bowie, 1969).

The cquanocal forms the dorsal limit of the skul*. between 

the tabular and !]ua(ii'̂  to jugal. The suture between the squamosal 

and tabular is directed cowards the centre of otic notch.

The squamosal sente. do m  u descending flange whic^ r->rms the 

dorsal portion of the anterior wall of the stapedial groove.

The descending flange of th« squamosal is approximately per­

pendicular to the ver.tral surface of the dorsal plate of tho 

ecuamosal. The squam ^al hat a ventro-laterally directed 

suture with the supratemporal just anterior to the otic notch, 

and from this point, the descending flange of the sauaraosal 

sutures with the quadrate ramus of the pterygoid to tne quac.- 

rate. Th* descending flange of the squ&mosal bocomes larger 

laterally and forms the entire occipital wall above the quad­

rate, medial to the quadratojugal.

The quadrate ramus of the pteryireiu lores most of the 

lateral area of the bark of the skull, extending from a median 

6uture with the e. jccipital to a lateral suture with the quad­

rate, and from the rounded postero-ventral borjei of the skull, 

up to a dorsal suturt with the squamosal. *he combined pt ry- 

goid and squamosal form i wall anterior to the c,ic note1-, -he 

pterygoid in ttiis area develops a strong projecting sh .If, the 

o’ 'ique ridge, which forms a trough for the stapes. Its 

function was probably to protect the stapes from pressure by 

tht m. depressor mcniibularis* (Velles and ^osgriff, 19^5)*

There is distortion in this srpa, se# fig.
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A distinctive feature of Farotosaurus pronus (Howie, 1969)* 

is a roughened area of bone on the quadrate ramus of the ptery­

goid in an internal position adjacent to the quadrate. This 

feature is clearly seen in Specimen A (see fig. 11). It 

appears, as Howie says, to be a continuation on to the pterygoid 

of the articular surface of the screw-shaped quadrate condyle.

The quadrate forms part of the dorso-lateral limit of the 

skull between the pterygoid medially and the quadratojugal 

laterally. It is overlain dorsally by the squamosal. The 

screw-shaped o'iadr«»te condyle occupies the ventro-lateral 

corner of the quadrate.

The quadratojugal forms the extreme lateral part of th* 

posterior wall of the skull. It is perforated by the para- 

quadrate foramen. It is limited by the squamosal dorsally and 

the quadrtfe medially and ventrally.

The Braincase (fig. 12)
Such elemen+s of the braincase which remain, have been to 

a greater or lesser degree distorted. In fu-*, the right ex- 

occipital is so badly out of shape, that pathological deforma­

tion seems to have occurred.
Anterior to the base of the paroccipital process, there is 

an oblique ridge which is the median edge of the lenestra ovalis. 

Antero-lateral to the basioccipital chamber is a deep recess 

formed by the parasphenoid in front and the exoccipital behind, 

known as the intercrestal sulcus. Lacerally, the intercrestal 

sulcus ends at the pterygoid bereath the longitudinal ridge 

marking the fenestra ovalis in the dorsal groove of the ptery­

goid. Anteriorly, the intercrestal sulcus is bounded by a ridge,
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