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2 . 2 Kcstrosaurus dr oyer i_ J r, u • ■ h t on , 1925 

Ann. S. Afr. Mi;s. , 22, 227-261

Type: Incomplete ckul and small piece or the right articular region 

of the lower jaw. S.A.M. Cat. No. 3^52.

Locali t y : Harmonia, Penekal, O .K .S .

Horizon: From a sandstone horizon in the upper p.'.rt of tlie Middle* 

Beaufort or Lystrosaurus zone.

2 . 2 . 1  Diagnosi s

A primitive member of the Canitosauridae with "J trianpular skull 

(R : L approximately 6 6 ) :  snout narrow ('• : L an estimated 32) ; narrow 

intcrotic breadth (C : L approximately 23) ;  posterior skull border 

straight (K : C - 0 ) ;  interfrontal present; narrow frontals; broad otic 

notch; tabular horn projects at right angles to midline; supratempor;’! 

has short suture with tabular; paired anterior palatine vacuities; 

extremely leng vomerine plate; palatal ra-nj o' pterygoid rugose; -'hort 

parasphenoid-pt eryp.oid suture; basioccipit.il pres< it; single vettical 

exoccipital process; epipterygoid present on occiput; sculpture consists 

of oblong pits arranged in radiating rows; lower jaw relatively shallow; 

short rctroarticular process.
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2 . 2 . 2  Do script J c mi of the mat e rial

The Den sal Skull Roof: (figs.  5 & 6)

The nares: The posterior borders of the nates arc curved, thus it is 

possible to conclude that the nostrils were small, rounded and wholly on 

top of the snout.

Tin' nasals: The nasals, although incompletely preserved, are large. 

Anterolateral ly, the nas.il forms the curved posteromedial border of the 

nares. Laterally, the suture with the maxilla is almost straight and 

parallel to the tnidl I.-e. Where the nasal meets t he lachrymal, the suture 

slants slightly medially. Posterolaterally, the nasal meets the prefrontal 

:‘r\ a highly sinuous suture which is posteromedially directed, The nasals 

are separated by the interfrontal ‘hich seems to extend further forward 

than the limit dor.-ribed in Haughton, 1925 p. 243. Also in the latter 

description, tho nasal/frontal suture is ; I anted posterolateral ly, but if 

actually seen to be a highly inlerdigitat<d suture transverse to the 

midi inc.

The rar.il l a : The limits of the maxilla are not visible.  A’.tc.ro- 

medial1y , it sutures with the nasal in an almost straight suture parallel 

to the nidi ine. Posteromedial ly , a small part of the . uxi 1 la-l«n !• t v:... 1 

suture is visible .  This suture is very sinuous and posterolaterally 

directed.

The interfrontal: The interfrontal lies medially between the front a' s 

posteriorly and the nasals anteriorly. The anterior limit is missing.

The lachrymal : The lachrymal lies between the m il and m..*i 1 \ a 

anteriorly and the prefrontal and jugal posteriorly. The postero-.edial 

suture with the prefrontal is sinuous and i s ant;led ha 1 f war aloc> its

1ength.

The prefrontal: Anteriorly the prefrontal forms a blunt spear-head 

between the nasal medially and the lachrymal laterally. Both anterior 

sutures are sinuous. Posteriorly, the prefrontal meets the frontal wsdially 

and the jugel laterally in almost straight sutures, running parallel to 

the midline. The posterior limits of the prefrontal arc not preserved.

The frontal:  The frontal is much narrower than the prefrontal and 

anteriorly it sutures with the nasal in a highly sinuous suture transverse 

to the midline. Anteromedially the frontals are separated by tho inter- 

frontal for 5,2cm. Posterior to this position, the frontal* meet in the 

midline, the posterior limits of which are not preserved.



The jugal: The anteron.f?dial suture of the jugal with t he lachrymal is 

preserved. This suture is posteromedial! y slanted. Medially, the jugal 

meets the profrontal in an almost straight suture parallel to the midline.

The posterior limits of the former are not preserv'd.

The tabular: The right tabular horn is almost completely preserved.

The posterior skull border is straight (K : C ■ 0) and the tabular horn 

projects almost at right angles to the midline 'Hid not 45 degrees postero- 

later.illy, as noted in Welles and Cosgriff 1965, p. 0. Although the 

posterolater.il border of the tabular is not preserved, it undoubtedly tapers 

to a blunt point and docs not expand to any degree. Anteriorly, the tabular 

meets the squamosal in a posterolaterally slanted suture. The tabular rei ts 

the supratemporal anteromcdially and the postpar ‘ al posteriuily in p o s t e r . *  

medially directed sutures so that the tabular has a similar pattern of 

sutures in this area as in other parotosaurs, except that the. sup rat errp oral- 

tabular suture is extremely short.

The tabular extends on to the occiput as a thick veni.rerrcuially directed 

process which meets the later -.1 proce..^ of the exoccipital. Tin suture v »ti­

the ftxoecipltal i s not discernible. Tin* tabular fiirr-. t5u ai.t r» ■•■tci < . 

border of the triangular posttemporal foiamen. The lateral suture with thi 

postparietal i*. not visible in occipital view.

The otic notch; The otic notch is broad and its anterior anti lateral 

limits are not preserved on either side of the skull but there is . r.<, tier, 

of a si*ght constriction at the opcnirg.

The Lateral Line System 

Small sections of three latrral~line canals can !■*' seen:

The supr.-orbital canal: Tills canal is discernible Po»tororacdi«1 to the 

right naris where it follow# th<- curvature of the latter and e r o d e s  t he

maxi 11 a ■promaxi 11 a suture.

Tha infraorbital canal: This canal f o l h v a  the - dial suture of the 

lachryTal before forming the sigmoid loop of the lachrymal flexure. It 

continues forward to cross from the prefrontol into the nasal where it fades.

The iupal canal: Only a small section is seen on the right side of t’..~ 

skull on a small piece of bone embedded in plaster.

The Pal ate

The premnx il iac5 The posterior limits of the prcmaxil1j«  are not 

pres-e. ved. i’wo circular anterior palatal vacuities are almost completely

pi eserv id.
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The votnor: Anteriorly, the suture between the vomer arid the premaxil iae 

i n o t  preserved. However, a small piece of vomer carrying h tooth-bar.es 

is preserved lying posterior to tho anterior palatine vacuities. A very 

sinuous mi(! line suture bisects tin's bone. Anterior to the choana, a large 

tusk ir preserved. Posterolat era 1ly to this tusk 3 small tooth-bases lie 

in a row which is directed in the same plane. Posterior to the tusk lies 

the largo oval choana. The palatine probably sutures vith the vomer half­

way along its latei > border but this suture is not discernible. The von r 

meets the palatine posteromedial to the choana in a suture which starts at 

the anterior limit of the interpterygoid vacuity and is straight and parallel 

to the midline anterior to this point; then turns anterolaterally to cnt r 

the choanal rim approximately two-thirds down its length. Posteromed: to 

the choana is part of n row of sv.nl 1 tooth-bases which follow the cul­

ture of the choana and continues posteriorly onto the palatine to end at a 

position just behind the posterior limit of the choana.

Posteriorly the vomer forr the anteromcc’i 1 border of the it' ~ 

pterygoid vacuity; the suture wi th t he cultrif v proee** f t!.< p. 

sphenoid is not preserved.

The palatine : The ant crowd  ia» -uturc with the vosvr slauti ' th. 

anterior limit of the interpterygoid vac< >ty v»d .lants antero! •* ■ ■ t 

pass through a row of small tooth-1 cc s .it'd enters the choanal i .ta. 1« .« 

lateral tc the choana is a large tusk together with a tusk pit. B ’ 

this tusk a row of small tooth-base** passes backwards parallel to t 

external row of teeth. The posterior suture with the ectopterygoi^ i

vi «ihi a .

The ntrryr -id: JVdially the pterygoid i > ts the paraspl * «v> id i*1 « 

short, interd ' git ?ted and slanted suture. The palatal rami of th< ptrtv 

are narrow comp red with the parot.osaurs, and lifhtly sculptured. The 

anterior outur * with the ect-.jtery ids art not discernible. Th« qu ’ i t  
ramus of the pterygoid is v isiM  in occipital view, and suture- l a t e . U y  

with the qundrate in a curved sutui . Dorsolaterally the pterygoid ha: a 

short suture with the squamosal and dorsove-1 i a 11 y the foi ei sutures wit:, 

the epipterygoid; dorsot, ■ d i.. 11 y , tl pterynoid has another suture with the 

squamosal. The entire dorsal suture is almost straight and n a n .v e .  • to the

midiine.

The pat a sphenoid : The cultri f orm pivwres: oi the paraanhcnoid is not 

well-preserved, but has I e< n ieconst ruct ed as he-' ne long and nar row.



The parasphenoid plate meets t.iie pteryrtv’ ds laterally in very intcr- 

digitated slanted sutures. The parasphenoid plate is widest posteriorly.

The crista muscularis extends across the plate between the ends of the 

pterygoidal sutures. Posteriorly t> parasphenoid forms a free edg? between 

the exoccipital condyles. In occipital view this free edge svpport-j a 

circular basioccipital bone.

Tli? quadrat c»r.: Roth quadrate condy1 er are exposed in palatal v ew. 

Each uide has two gently rounded projections with a fairly wide groove 

between them. In occipital view, the quadrate forms the vcntiolateral 

corner of the occiput. Just dorsal to the ruadrate condyle i?i a groove in 

which lies the paraquadrate foramen. This foramen is on tlie quadrate- 

quadratojugal s iture. Dorsal and m- dial to the foramen the quadrate- 

quadratojupal cuture slants dorsomedially. The quadrate then meets the 

squamosal in a ventromedially slanted suture. Medially, the quadrate 

sutures with the pterygoid in a curved suture convex to the midline.

The 0< *1 put

The basioccipital : This is a small, almost circular bone lying on 

the hollowed dorsal surface of the parasphenoid. It lies between the para­

sphenoid and a bridge of tone joining the exoccipitals which forms the 

floor of the foramen magnum.

The exoccipi ta l : The exoccipital condyles are convex, with leteral 

and ventral ridged edges. Laterally, the exoccipital meets the pterygoid 

in a straight suture parallel to the midline, while the exoccipital meets 

its neighbour by means of a bridge of bone which lies above the basi- 

occipital and forms the floor of the foramen mnpnum. The exoccipital has 

two dorsal processes. The radial process is not expanded as in the paroto- 

saurs and meets the ventral process of che postparietal. The suture between 

the postparietal and exoccipital is not discernible. The lateral dorsal 

process of the exoccipital metis the ventral process of the tabular. This 

suture is also not sible. The two dorsal processes form the postero- 

ventral border of the post temporal feneutra. On the lateral margin of the 

exoccipital just dtrsal to the condyle lie two foramina, the larger for the 

opening of the Xt h nerve and the smaller lor the hypoglossal nerve.

The e p i p t e r y g o H : The opipteryt.oid lies between the squamosal and the 

pterygoid as a lonp, low ridge of bon. being thin laterally and thickening

medi ally.

lite ecjuamoBal: The squamojal fo rm  most of the dorao--lateral part of
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the occiput. It has a short suture with the pterygoid veutrolaterally and 

then meets the epipterygoid in an almost straight suture, transverse to the 

midline. The squamosal sutures medially and ventrally with the pterjgoid 

in a straight suture transverse to Llie midline.

The quadratojugal : The quadratojugal forms the dorsolateral corner 

of the occiput. It has a wavy suture with the quadrate ventrallv which passes 

through the pnraquadrate foramen and then slants dorsomedial1y . i’hc quadrato- 

jugal meets the squamosal in a ventromcdially directed suture.

The Lower Jaw

Only the posterior part of the right lower jaw is preserved. The dimensions 

of this region are fat lens robust than would normally be expected for a 

skull of this size and length. In Table X comparisons are made with two 

parotosaurs with similar skull lengths. The jaw of Kestrosaurus is almost 

50% smaller than those of the parotoaaurs.

The gleno u fossat The glenoid fossa is a smooth, transverse rect­

angular groove 3,2cm wide which slants slightly downward on the labial side. 

This fossa was presumably formed by the articular whose exact limits 3re 

not preserved.

The adductor fos»a : This is very narrow and thins to a sharp corner 

posteriorly. This shape could be iue in part to distortion.

The proart i ciilar : From the anterodorsal border of the chorda tympani 

foramen a suture rurs anteriorly. Thir. if the preart i cular-art. icular suture, 

the articular presumably forming tb _,*o'tve and median part of the missing 

hamate process and the prearticular fnrmiag a flange both 1 ingual ly and 

medially of thi:; process. The protrticu1 i- probably occupied all of the

median edge of the addurtof fossa.

From the poaterovertral rim of tbe chorda tympani foramen, the pro-

articular Meets the suranpular in a suture which is sharply angled. The

prearticular also meets the angular in an almost straight suture parallel

to the main a::l*s of the jaw.

The Bursngular! The su angular f l *'.e cc>rŝ ;*'- t*ov and linguai 

surface of the retroart iculr.r yrocea**. Id i t : 1 v h  >• the surangular - 

angular suture is visible in part as runs n.ong ihe groove of the sulcus 

nvmdibularis. Two smell foramina pro bably fo ■ hiood vessels lie in a r  oth 

groove which is slanted laterally to ti.« nw-.in axis of the jaw. This pruove 

is also found to a lesser extent in P . . d i n g  in the same relative position. 

Two foramina a~e found on the anterodorsal surface of the trough of the 

retroarticulfr proc.cs* in P. d iru * . The surangular probably formed the



entire wall of the. _>r fossa. Anterolateral to the precondyloid process

is a rectangular fo_ ach  slants anterodorsally; this is continuous with 

another foramen seen on the medial surfacc of the labial wall of the adductor 

fossa. This latter foramen of which only the circular ventral rim is 

preserved, lies oil the opposite side of the jaw to the prcarticular fossa 

(Howie 1970, f i g . 7) .  The surangulur forms the postcondylar process which forms 

the posterior limit of the glenoid fossa and is on a lower level than the 

precondyloid process. This latter process is a low ridge which form? the 

posterior limit of the adductor fossa. From the postcondylar process, the 

dorsal border of the jaw slopes sharply downward so that the retroarticular 

process is very short. The trough for the adductor mandibular muscles lies 

on the lingual side of the r ■ particular process.

The angular: The angula forms the posteroventral surface of the jaw 

both labially and lingually. The ventral surface of the angular curves 

gently upward at its posterior limit so that the shape of the retroarticular 

process seen labially is that of a blunt arrowhead. The angular—8urangular 

suture is seen in part sloping posterodorsally as it follows the groove 

of the sulcus mandibular is. It is lost posterior to the position of the 

"■ost condyloid process. It is unlikely, however, that the angular plays any 

part in the construction of the trough.

The lateral line canals; Three sets of canals arc preserved on the 

labial surface of the surangular. These are the sulcus accessorius, the sulcus 

mandibulari« which curves upwards to end in a position just lateral to the 

postcondylar process , and from a point ventral to the midlength of the glenoid 

fossa, the sulcus oralis  which branches out anteriorly f ’ ora the sulcus mandibulnris 

parallel to the more do^-al sulcus accessorius.

2- 2.3 I)i snisv,_i_'m

This was the lirst capitos.iur described from South Africa (llaughton 1925).

The skull was found in a weathered condition, palate upwards in a sand­

stone band or horizon at a slightly higher elevation than the one 

Senekal which yield. <1 UranocantTodon gtnekulenaii <V«n Hoapen, 1017>* Thc 

sculpture of K. drey, ri is interesting in that it seems to represent at. 

intermediary stage between U . ^ seneknlensjj, and the more advanced paroto-

more advanced parotosaurs, the sculpture consists of rounds ;idges and 

broad grooves which radiate out from the centres of ossification of 

individual bones. Cross bars are found in older individuals between the
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ridges, forming oblong depressions surrounded by high walls. Where 

growth is slow (or in older individuals) the development of the cross­

bars seem to be ible to keep pace with the growth of the various skull 

bones and the sculpture consists mainly of pits. Thus the central area 

of each bone carries a sculpture of small irregular pits and on the larcer 

bones of medium and large-sized skulls, this central reeion is surrounded 

by radiating ridges and grooves. In 'he Phinesuchidae and in the Urano- 

contiodontidae, the sculpture consists entirely of pits surrounded by 

walls with rounded crests. This sculpture occurs without variation on all 

bones in skulls of varying size (and a<’,c). In Ke^t rns.iurus drove ri, the 

sculpture on the anterior roof of the skull consists of radiating grooves 

with many cross-bars givinp the bone a pitted appearance as in the family 

Rhinesuchidae, hut in the latter family, the pits are not organized n 

rows as in K. drpyori.

Kcstrosaurus has an elongated vonerine plate which is characteristic 

of t lit- Irenatosauridae. However, Parol oi.miru*. hau.'htoni (Broil i and 

Schroeder, 1 937) from the Cynog?i it bus zone also has a lonp vomerine plate. 

Both genera have extremely narrow skulls when compared with most other 

parotosaurs.

The presence of an in*eifrontal in Kcstrosaurus a trematosaur character,

is unique among ihe pat rs. One is present for example in

Tret atosucl »s sol yi (hj..,;nton, 1915) from the ( vnocnat bus zone.

Kcstrosaurus has paired anterioi palatal vacuities unlike T’arotosaurus 

bu^ sir ilar to Tr> matosuchus soheyi.

Keatr: : m r u ;  displays four characteristics which are primitive but 

can be lound in several species of >',irnto unis. These are (1) the short 

ptetygoid-parasphcnoid suture (trenatosaui display an exceedingly lonj» 

paraophenoid-ptf rygoid contact which is not found in th- capitosaurs 

until the later Triassic); (?) the sculptured palatine ramus of the ptery­

goid; (3 ) the open otic notch; (4) the posterior position of the quadrate 

(all trematoaaurs have the quadrates posterior to the exoccipitals).

The other two characters in K e M  rosnnrur. which a n  irimitive in compa­

rison to al' temncfipondyl‘ are an ossified basioccipital and the presence

of the epipterygoid on the occiput*

A small p.,rt of the posterior end of the right jaw ramus is preserved 

which seems to be exceptionally small. The height from the ventral s.rfat? 

of the jaw to the floor of the glenoid fossa is 4,Bern and the length from
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the posterior limit of the p.lenoid fossa to tlie end of the retroart icular 

process is only A,4cm; the greatest width of the ret'oarticular piocess is 

3,2cm. This is highly unusual for a specimen whose skull lenp.th is 

estimated at approximately 60cm. In fart, the skull us a whole is dis­

tinctly loss rohup* than that of the known pnrotosaurs.

Primitive characters, not seen in either of the more advanced paroto- 

saurs or the trematof-nurs, arc display?:! in v.-hat is preserved of the ramus. 

In Trcmatosaurtis k.-m n e n o y e ri Broom, 1909 t hr posterior part of the jaw is 

deep and there is a very highly developed retroarticular process. Watson 

(1962) noted the trend towards increased size and complexity of the retro- 

articular process in the capitosaurid lineage, while Nilsson (1944) mentions 

that this trend is shared in parallel decrees by various lineap.es of the 

teranospondy1s . Watson (1962) relates tin* increased length and massiveness 

of the r troart icular process with the progressive flatteninp, of the skull 

as a whole - which is contrary to the evidence in Kestrosaurus. Watson 

believes that the vetroarticular process was important because it pave 

attachment to muscles whose contraction raises the upper jaw, whilst the 

lower rested on the p,round.

Thus, not only the /small size, but the lack of complexity of this 

portion attests to its primitive nature.

Restrosaurus remains an enigma. Welles and Cosp.riff (19* r>, lable 3 

p.132) retain this genus in the family Capitosauridae with the comment 

that it is aberrant and has so few characters relating it to other member:, 

of the family that it probably belongs in another family.

In the foregoing description, some new morphological characters are 

described, none of which, howevtr, clarify the state of confusion with 

regard to the taxonomy, thus Kr«.t r osaurus is tentatively left in the

family Capitotauridae.

Kestrosaurus may belong in an evolutionary series as follows:

Rhinesuchidae 

Uranocent rodontidae 

Kest ror,aurus dreyori 

Parotosaurus naught oni 

The last species resembles Kt -;t msaurns superficially, but is more 

advanced and is a 'tn.-' parotosaur. The sculpture and other characteris­

tics seem '.o agree with this hypothesis.

' \ist rosaurus also shares some characters diagnostic of trematosaurs,
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x.p. tbs long vomerine plate and the presence of the interfrontal.

There are indications of a very delicate and frail lover jaw 

relative to the size of the skull. Compared with P. me;;nrl i r.us and P.di rus 

v;ho have similar skull lengths, the jaw proportions of K?st rosaurus are 

50% smaller. See. Table 111.

Because the taxonomy of the capitosaurs is in a confused and unrecon­

ciled state, the enigmatic Kest rosaurus is retained in the Family 

Capi t osriuri dae as was oiiginally suggested by Welles and Cosnriff, (1965).

2.3 P a r o tosn.mis d i m s  sp. nov.

Type: S. A.M. Cat. ‘!o. K4 34

L o c a l i t y : Al. al .lorth, U o r t b - e a s t e r n  Cape Province, South Africa

Material: F r a g m e n t s  of a lower jaw

C o llected b y : South A f r i c a n  M u s e u m  Expedition

2 .3 . 1  Diagnosis

A larpe parotosaur with three rows of synphysial teeth; medial 

symphysial tooth row bears two larpe tusks and two lar.e hemiapherr- 

eal replacement pits; teeth posterior to .ymphysia mediwmaiaed, 

orientated hoth do,-sally and l i n e a l l y  with medium-siacd replacement pits; 

not regular and widely . p . c d :  precoronoid forms a thickened rid*, he.rtn, 

teeth; hamate process has no lingual projection dorsally; ventral l . m U

of rctroarticular proce.s straight; Ion, p a r t i c u l a r  process w h - h

, i . ( , r °  n n r i e’ transverse articular area pic u n t ,  

slopes p o s t e r o v e n t r a l l y  at angje,

i • 1 - i +t mni n  trouph of r c t r o a rticular process iust posterior i< 

lying lingual to mai n  irou>n
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postcondylar process; coronoid extends to posteiolateral region of adductor 

fossa; dovsolingual border of adductor fossa anterior to hamate process 

drawn out to form ridge; glenoid fossa forms two articular facets separated 

by a low ridge; the lingual half of the postcondyloid process expanded 

to form large hunrp; sculpture represented by thin high ridges separated by 

deep broad grooves; lateral to retroarticular region sculpture consists of 

very deep pits; lateral line canals converge to depression in sculpture.

2.3.2 Description of material (figs. 7-9 )

The fragments were prepared by means of a vibrotool. From the texture of 

the bone, it i s evident that at some stage acid had been employed in an 

attempt to prepare the material. Of the number of pieces collected, only three 

are of morphological interest: the left and the right anterior symphysial 

regions which join medially and the posterior portion of the right ramus, 

the left ranus having lost most of the hamate and articular processes.

The Symphysial region: (fin.. 7a)

At the symphysis three rows of teeth are borne by the dentary. The suture 

b-'tween the dorsal dentary and the ventral splmial is not. clear, ihe 

length of the right anterior portion of the jaw measures 26cm. and the lett 

17cm. The breadth across the two fragments at the position of the posterior 

edge of the symphysial region when joined measures 20,5cm.

The labial row of teeth at the symphysis has tonth-bases that seem to 

be of the same size as the rest of the outer tooth row; the middle row 

consists of two large tusk-bases and two pits, each tusk-base and pit 

measuring 5,3 m across and approximately 2,Ecm untero-posteriorly. The 

whole of the lingual tooth row consists of b tooth-bases and 6 replacement 

pits. The lingual row of teeth measures rjnproximately 9cm. as compared 

with the measurement of 11cm. for both the medial tusks and pits. Two 

levels of teeth &re present in the lingual row, a dorsal series with the 

teeth facing inwards or linpually and a ventral series where the two outer 

teeth face lingually and the two meJial teeth dorsal ly.

The raid-lit length of the svnphysial region is approximately Rem. 

Posterior to the symphysis on both portions, the labial tooth row becomes 

an irregular scries of large tooth-baws and replacement pits. This arrange­

ment contrasts with the regular row found in P., we&ar h W  and I ^ r o n u s .

This is probably due to an adaptation to the size and nature of the prey

of P. dirus.

\
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Table of Compari .on of Measurements of the lover jav?s of Parotosaurus 

roegarhinus, Chernin and Cosgriff 1975; Kestmsaurus drey - ri, HaughLon 1925

and Parotosaurus dirus sp. nov.

P, mcparhinus K. dreyeri P. dirus

cms. eras. cms.

(1 ) V.’ i d t li of re t to a r t i c u 1 a r
process posterior to 

postcondylar process 5 3.1 5.5

(2 )
Total breadth of 

glenoid fossa
5.3 3.2 6.5

(3)
Distance fro,^ ventral

surface to floor of 

glenoid fossa
9.6 4.8 8

(4)
Distance from posterior 

limit of glenoid fossa

to end of rctrearticular 

process
6 . 8 4.4 9.6

(5) Greatest width of 

retroarticular process
5.5

3.2 5.6

I



The mid-line length of the symphysis of I*, m<3p.arhinus is 3,5cm. and 

the entire configuration of this area is completely different. In 

P rfparhinur, t lie breadth of the ramus remains constant from a position 

1 0c . posterior to the anterior edge of the jaw to the symphysis, whereas 

in P. dir us it expands from 4,0cnvto 9cm. in I he same relativ positions.

The labial row of teeth at the sy physis is similar in both animals. 

The teeth are at right angles to the curve of the ramus, but the teeth 

of P. dirus are larger, measuring 2 ,0cm. at the base compared to 1,6cm. 

in P . megarhinus.

With regard to the medial row of teeth in P. meparhirms, there are 

no replacement pits of the hemispherical nature like those i.i P.* di r j s .

The maximum breadth across the tusks of P. negarhinus is approximately 

7cm., as compared with lien, in P. dirus. The lingual row of teeth in 

P. megarhinus is not as conspicuous as that of P. dirus. On either side 

only two small tooth-bases are visible, facing lingually, just postero­

lateral to the medial tusks.

Posterior to the symphysis, the teeth of P. regarhinus are similar 

to those on the labial synphysial region, lying transverse to the curva­

ture of the ran us, facing dorsally with small replacement pits set at 

irregular intervals.

The precoronoid;

On the left side the precoronoid forms a conspicuous ridge of bone 6cm. 

long on the linj'.al fide t lit* in w approximately 5cai. posteiior to the 

lingual row of symphysial teeth. This ridge expands to a thickness of 

l,8 (v:. and 4 tcoth-bases arc confined to the thi ekened area. These teeth 

face dot sally. On the right side o� the ramus, the ridge is visible but 

badly damaged and only 3 tooth-bases are barely visible. The sutures on 

the left ramus are clear. Anteriorly, and immediately postcrovontrally 

to the lingual row of syr.physial teeth, the precoronoid is an almost tri­

angular wedge of bone. The dorsal suture slants upwards and approximately 

3cm. posterior to its anterior limit, the bone thickens to fcrm the above 

mentioned tooth-bearing ridge. This ridge is thickest approximately 7cm. 

posterior to its anterior limit. Posterior to this thickened area, the 

bone flattens approximately 1 0cm. from its anterior limit and the dorsal 

suture of the p r e c o r o n o i d  slants gradually in a posteroventral direction 

until it reaches the edge of the broken-off portion.

The precoronoid ridge is absent in P. meg.avhi.nus and the precoronoid

w*mi



is completely fused with the dentury. It reaches almost to the dorsal 

surface of the jaw from where it slants genLiy anteriorly, while in 

P. dirun it slants almost abruptly downwards in the same region.

The a rt i e-ilar rep ion: (figs. 8 a, 9b, 9d)

The posterior part of the right ramus measures 20cm. in length. Few 

sutures can be traced in the fragment due to the fusion o� the bones which 

could probably be attributed to Lhe advanced age of the animal at death.

Seen dorsally, part of the coronoid bone is seen on the inner sur­

face of the lat .eroposter i or part of the adductor fossa. The sutr.re with 

the outer surangular is clear as the two bones are slightly separated by 

matrix filling the intervening space.

In the adductor fossa of P. megarhinus, the posterior limit of the 

coronoid lies 5,2rm. anterior to the posterior border of the fossa.

When the posterior ramus region of d i rus is viewed lingually, the 

suture between the preartirular and the surangular can be traced from the 

base of the hamate process ventral ly through the chorda tyr.ipani foramen.

The latter is oval, measuring J ,2cm. by 0,f'CJi. with its long axis facing 

anterodorsally, and is the internal openin'- f t>^ r.ervus chorea tyroani.

The chorda tympani foramen lies in a depression 4cm. long by 3rm. wide, the 

mid-length of which is immediately lateral to the precondyloid process, 

with the foramen lying anterior to this position.

Beneath the ibove-mentioned foramen, the prearticular surangular suture 

continue' vertically until it meet* the engvlar. The latter sutures with 

the pre.rticular in n curved horizontal suture where visible. The angular- 

surangular suture runs posteriorly in a sinuou* horizontal line vhich cannot 

be traced to the end of the retroarticular process.

from the dorsal limit of the preart i cular-surangul <»r suture, as seen 

lingually, a suture runs upwards along the dorsolin^url border of the hamate 

process. The groove of the prearticular is thus eonposed of an extension 

of the articular with the prearticular forming a flange on either side of it. 

The medial wall of the adductor fossa is thus formed by part of the pre- 

articular.

In describing the fragment from back to front: the length of the 

retroarticular process m e a s u r e d  from the anterior edge of the postcondyloid 

process measure*. 9,3cm. The width of the retroarticular process measured 

immediately posterior to the postcondyloid process in 5,5cm. The trough 

for the abductor muscles is visible lying within the retroarticular process



which has a downward slope of approximately 45°. This trough lies on the 

labial half of Lhc retroarticular process when seen dorsally. T.ingually 

there is a smooth-edged groove with a labial-lingual axis. This smooth- 

edged area lies posterior to the la’-pe lingual hump of the postcondyloi 

process. The posterior limit of the retroarticular process is blmt.ly 

rounded and its ventral limit almost straight, curving upward only at the 

very end. The ventral and dorsal aspects combine in an almost complete 

triangle.

This type of retroarticular process is best exemplified by Cvelnto- 

saurus robustus Qiunstedt 18!»0̂  u, which the process is low relative to the 

long axis, with the lower border being straight. Contrasted to this type 

of process, is that exemplified by P.u-ot rvau’-us p< ■hodyi Welles .in-’ Cosgriff,

,

Cosgriff 10/5, aii i-'.iracycl otosanrus dnvidi '..'at son, 1938 in which the 

retroarticular process is set high relative to the long axis of the lower 

jaw and has a rounded lower borocr. In front o) the trough the nost- 

cordylar process riser-, i en dorsally; thi - nrc ess is not straight but is 

concave anteriorly on either side and convex CbtirliJcly in the centre.

The whole upper limit is smoothly rout led. T.ingually* the profit's is 

e larged anteroposteriorly to form the linguAl hump i.entioncd above.

Anterior to the postcondylar process lies the glenoid fossa whose 

lingual to labial limits extend 6,3cm. lhc f.reatest anteroposterior v.'dth 

of the glenoid foSSA M M U f c i  2,3rm. The art icul.:i fora* the glenoid fossa 

which is pitted and characteristic of a cartilaginous bony structure. The 

fossa is rectangular and articulates with th< quadrate condyle. The arti­

cular was probably bound laterally, anteriorly and posteriorly by the 

ou.angular and medially by the prearticular. The fVenold fossa is a broad 

groove, transverse to the long axis of the jaw, which is continued lingual 1;. 

by the roughened posterior face of the hamate process of the prearticular.

The inner half of the glenoid fo. ,a i<» mere elongat- than the outer half,

•

inner and outer halves of the glenoid fo*.sn is a well defined low and 

narrow ridge.

In front of the g a n o i d  fossa, the piecondyloid process rises upwards 

to form the posterior limit of the adductor fossa. The prearticular probably 

occupied most of the median edge of the adductor fossa. Posteromedially to 

the adductor fossa, the prearticular rises to form the large hamate process 

which reaches a height of '»cm. measured from the ’floor' of the glenoid



- 5 2  -

fossa. The total depth from the top of the hamate process to the ventral 

surface of the jnw measures approximately 16cm. Along the lingual and dorsal 

border of the adductor fossa and from the hamate process anteriorly a 

distinct ridge is present. In 1*. nup.arhinus this border is smoothly rounded.

The hamate process of 1'. d i rts is transversely thickened and fcrms a 

trough posteriorly surrounded by smooth walls dorsally, laterally and 

modi ’ly. The entire hamate process resembles the shape of a right hand 

thumb seen from above and the texture of the bone of the trough suggests 

an extensive cartilaginous rover in life. This surface presumably 

represents an accessory articular surface which lies immediately anterior 

to the inner part ol the glenoid art iculation. Howie (1970) suggests that 

the 1 nate articulatory area met a roughened rey.;on on the pterygoid, thus 

elongating the latter area between the lower jaw and th skull. The 

hamate process stems to be charact« r i st ic of the Capitosaur i • although 

developed to an extreme in 1’. d i m s, 1'. pronu^ and P. rnepnr) nus.

In P» peibodyi Welles and Cosgriff, 19fc^ the upper border of the 

prearticular produces a high sharp process, in i ntrast to the round*4 

limits of P. ; ;. , f. r >i • ail P . d i r e .

In r. T V : rhinuf , t h upper part of the h • it e process turns linju ■ : !y 

almost 90 degrees from the vertical.

The serangular in P. diru-- probably formed most of the dorsoposterior 

labial surface and retroarticular process. It may also have formed th* 

labial wall of the adductor fossa. The external foramen for the nervu* 

chorda tympatii is present on the labial surface just lateral to the pro- 

condyloid prece- s.

Sculpture and li t r __1 ine * _te»

The sulcus gandibular i -i slants frow a ventral p>s.ition in i ront o*

the posterior C*ge of the jaw to a doraal position 7,Vm. U K .  the pi.,

■

.

dorsal to a very high rid .<■* marking the dorsal border of the ventral canal. 

The two canals converge to a large oval depression in the sculpture. Which 

] W .  transverse to the Ion, axis of the jaw measuring 2cm. by 2,Vm. This 

depression lies well below the precondyloid proeest . Krow this depression 

m o t h  t canal, the nmXeua o T < i U »  emerges and slant* ant«rodcr*aUy. With 

regard to the remainder of the sculpture pattern in the posterior portion
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of the jaw, the ridges arc thin mid high with deep, broad p m o v e s  between 

them. There are deep pits in the posterior region dorsal to an unscolptured 

area; in P. rvtyirhinus the area is only lightly sculptured. The ventral and 

posterior part of the angular of P__. dj_ru_s is not sculptured, nor is the 

dorsal surface anterior to the post condyloid process.

In P. tm-g.-irhinus, the ventral and single .s mni.dibularis curves

from a ventral position 17cm. anterior to the posterior edge of the jaw to 

a dorsal position 1,2cm. posterior to the postcoudylar proo . The 

curvature of th< canal runs paral lel to t be posterior cur-e of the ret o 

art icular ; • ?h« sulcus oralis meats the sulcus mand i i ■'i r i s 5cr

below the mid-length of ihe glenoid fossa ard no depression i- visible t 

this junction.

The general sculpture pattern is similar ft P. dirus and P , w ?arI iia ■ , 

in that neither the ventral p>steri,or part of t) nngular is sculptured, 

nor is. the dor-al ar> a outer i r to the j- itcoti'y U  :d proc« s* .

Seen labially, the srulptuic at the anterior i nd of both jaw razai 

is similar in that the dent ary is quite smooth while the iplenUl t bre 

sculptured with ridge bnd ,iro vcs. P. ver, in P. rbep.brhinu , tb< 

ridges bre vide n; 1 ri in e d  .in » • v’ ■ >v< s bt* • indt r, <• ;• >t > :■ t • ? • ■-. 

wherebs in P dirus the ridpt brt thin, high ! the grooves brc 1 :c ■:

.

of the rbmus between the sculptured ventrbl r gion bnd the sbooth -9TSi;

region.

2 3.3 

The robust size bnd peculibr hnrbte process of P. dirus mbke . e> v *ri< 

with P. neebthir inevitbble. The tv j b*. « “ to be u| »f><  bl •

In size, P. di is il ■ ,-torM itelv I >,T 1 n > -i then ;

5,5

16

cm,

1.
Width of retroarticular process 

posterior to postcuadyI.fr process

5

2 .
Total breadth of glenoid fossa

■>,3

3.
Height of hamate p r o c e s s  from 

base of glenoid fossa

8 , 1

4.
Total height of h v it > process 

from venti il jaw surface

1 3, !>



Thus it feeros evident thbt blthough the- fbw of K434 is undouotedly 

cbpitosburid, it shows chbrbcters which indicbte differences bt lebst bt 

specific level.

In Southern Africa, three capitosaur jaws show the large finger- 

shaped hamate process: P. nr onus Ilowie, 1970, p. 219; P. megarhinu.-; op. ci t. 

and P. dirus .

P. promts seems to be closely related to P. megarhimts by displaying 

the following similarities in the lower jaw morphology:

1. In I\_pronus the hamate process turns lingually in the sam*:* manner as

in P. r "pa?hinus, while in P._dirus it faces dorsally.

2. The ventral limit of the retroarticular process curves upwards, as in 

P. mogarhinus; in P. d irus it is almost straight.

3. When viewed lingually, the retroarticular process of P. pronuc follows 

a smooth curve as in P. t.:'.-garhinus, unlike that, of P. dirus there it forrs 

a triangle.

In one detail P. promts differs from both P. di; us ana 1\ r. rh:nus, r.vrely

in possessing a prearticular fossa which i r. listed as one of its diagnostic 

.

is found on the medial surface of the hamate process. In P. dirur, a v a i l  

prearticular foramen is found on the lingual surface approxi'.i.it* ly >, 

anterodorsal to the chorda tympanic foramen. This is not comparable 

the fossa in P. pronus, which is situated on the opposite si.lc of the ha ate

process.

P. dirus is less advanced than both P. p ronus and P_._r:^rhjnus. : l 

only is the retroarticular process of P . d i m s  less comp >»cated, but m e  

configuration of the sy.nphysial region bears superficial resemb; ,-nce to 

the palatal and lower jaw regions of the Rhinesuchidac, where the 3 rows 

of teeth ar.- mirrored in ' Muchoceph-sl ur iwirhos' Wat son, 196;’ and B.P.l.

,

Rhinesuchidae.

Tn P^di_n>s this thus indicates a closer relationship with the 

Rhinesuchidae t han either P. tneparhinus or P ^ l ^ u s ,  whirh stratistaphi- 

rally correlates with the position suggested by Chernin and Cosv.t t f < , I >»7 •.

p. mftga rhinus from Locality 13, N't awe re Pen .ition, Upper buanpwa 

Valley, Zambia Is believed to be Middle Triassic while the C v ^ n a t ’̂  -one

is considered to be Early-Middle Iria;.sic.

Kit cliing, (May 1963)nnd Diy»<lal I an,I Kitchinc. i“>ov™h<.r I961)»lat<- 

that th» N'tawere" Formation U  later than the f «**



correlbtes with t’.u Mbnbs beds, V. pronus fiom the letter beds of the 

Ruhuhn Vblley, Tbnzbnib, is thus more ot lc*t»s of Llie sbme geologicbl bpe 

bs the N'tiwcrr Formbtion,

P. im-pbrti inus thus seems to he more bdvbnced thbn P . d i m s  bnd is 

probbbly bdbpted to smbller bnd less bggressive prey thbn wbs P. d i m s .

2 . h Stinmbry bnd Conr 1 11 >fis

1. Three specimens of the fbmily Cbpitobburidbe hbve been described, 

one For the first time.

2. Pbrotosburus bf ri cbnus Broom is • vblid t bxon comprising nost of i he 

posterior pbrt of b well-preserved skull bnd n frbgment of lower fbw.

3. Kr-st r o s b u T  us dr». v r r ■' Pbuphton, is bn unusubl bnd primitive n c  her of 

the fbmilv Cbpitosburidne with sotni t m b t o s b u r i d  chbrbcters which mi.y 

te bn bdbptbtion to b fbst-swimminp, fisb-entinp hbbitbt.

U, A very lbrge frbgmentbry Cbpitosburid fbw from Aliwbl ’Joitb in the 

Cbpe Province is bscribed to ;’,irotosburur d Mtib sp. nov. Iais is 

believed t be closely relate’ to iv.iot ■ urv.s pronus Howie, anti 

Pa ro t o y .-< ;i r u s me g nr ii i m u s Cherr. in t nd CoRrri’ , and probably anci . ; . i 

to both.



3• 7!IE FAMILY J H A G T VOPinAK

Ir, I.he following paragraphs P..-,t rnciior,nfbtis conroi >' i sp. nov. from the 

Upper Luangvra Vail <*y, Za'ibt.i i d e s c r i b e d .  Also, l.ii. tn’horurhv  hro;:n i 

Haughton is rodi'scribed no th type specimen has been further prcpr.r'.'d 

revealing more detail and some- new characters.

3.1 Bat rr.cln’ ,tn bus concnrd i sp. nov.

llolotypc :BPI Cat. Ho. F3728. Imperfect si 11, lower jaws and some 

pos t c r an i a 1 ma t er i a 1 

Locality: fhc N* t. awe re Korr.iation, Upper I.tvngwa Valli-y, Zambia.

Locality 15 (l)rysd;»l] .%rd Kifchinc, 1961)

Hoiii-on: ? Lover Kiddle Tripisic

3.1 . 1 hi ay n.tr i

Small H attaches tic hu> with skull narrower than B . br^’iii and ouch r.jrrove.- 

thcn B. vatfroni; intarorbita’ breadth very much narrower tbnn both

engtb than both

.

orbital l'-n^th greater than B. i, hot shorter than B. v-?t ?}j inttr-

pterygoid vacuity shorter than Jtv. 1,5 ’ *ch ‘t n  thau ------ '

■

distance of parietal foramen in front of cud of skull table gt at< r than

l!. hrovni fT : t  * ?3) .. V I t  *  t o h i  ■ ' m

37); lateral line carols weakly <,ef,ncd; parnsphcnoid ("trend* to basai 

limit of skull; exoccipital docj not reach as far posteriorly in

p r esent,

3.1.2 Strnf-ir.rai hy (see Table vf )

This speclcicn «.« collected fro. the Up?.. Horixoo of (he S'tawev. "or-

a m l o n  Sy m  ' ” ..... " 1!l" '':

Locality 15 consisl of d m k  r<<l, soft mudstone. with characfei m

(,1 1 , 1 1 < , tt* ' ' 111 : "  1 : '

N’tnwere loi-Mt Lon co.tain. . «  f.aatUf.r«.a aonaa. the lo.r. with 

lHmle»odon, and an t.pp«r (Rod Marl) horizon which in,lodes Locality 15. 

Towards the baa. of the bad,, amphibian. and r.ll««.. present. the 

molluscs h-.ve l.e.n identified as P n i o J S’ « f. by ivySd,ll -md . •*<■ »» • 

0 963, P.M). Fro. the « • *  locality, two cynodonts were also colleete.,



lit smbller perhbps belonging to Llit* genus Trirbcliudon, bnd the lbrger 

is n i'>C'ilf,iMlon-l ike form n  rsombling rvbteribl described by Crompton (1955) 

trotn the Mbn db Beds of Tbngbnyikb.

The buthor hb;; previously described two lbrge ebpitosburs from 

Locblity 15 (Cbernin bnd Cruickshbnk 1970; Chernir. 1974; Chernin bnd 

Cos griff, 1975) which were bssigned to the species Pbrntos.-m rus ir.e y,n r h i nus. 

This species is very sir :ibr to I\ pror.us (Howie, 1970) b„t distinct from 

it and perhaps somevh - 1 strat igraphically older. P. pronus was collected 

f r o m  .or.gol evo , Ruhuhu Valley, Tanzania in the Kind a Formation of East 

Africa (Middle Triassic) by Farrington, 1933.

Welles and Fates (1969) state that comparison of certain indices 

obtained by measuring the brachyopids, show trends which are probably 

indicative of the relative evolutionary level of the various genera. Of 

the 10 values obtained for the indices of B. concordi , one is nore 

advanced than that of the Cvnognathns zone batrachjsuchianf given by 

Welles and Estes (the author has included her own values ob* lined by 

measurement of fl. j>rr>wn i; Welles and Estes 1969 indices appear in 

parenthesis) :

U : L - 23
. wa t s o m

23 - B. browr i (24)

25
B. concor d i

Two values
}io between

t he ot he r s r i f > :

Q :
P - 31

B. wntf-ftni

27
B. browni (26)

30

D : L - 58
B. vatsoni

50
- B. browni (*>S)

57
- B. concordi

Five values are m.ire

primitive than the o

B : L » 149
- B, watsor.i

1 2 0 - B. browni (13.3)

118
-

H. concordi

A : L “ 46
-

B. watsoni

45
-

is. browni (43)

28
- B. concordi



0 : L « 25 ~
B. wbtsoni

24 -
B. browni (2 1)

17
-

B. concordi

Y : L - 53 -
B. wbtsoni

50 -
B. browni (49)

46 -
B. concordi

7 : Y - 56
-

B. watsoni

66 - P.. browni (55)

52 -
B. concordi

Final1y two v a 1ues are so much more advanced

ihe Brachyopida e. as considered by Welles and

>

a

69 -
B. watsoni

55 - B. browni 

80 B. concordi

T : A = 49 - B. vat so:.;

55
-

B. browni (5>3)

107
-

B. concordi

The latter tvo values arc the result of the int. rorbi ta] breadth beiag so 

snail in B. concordi . This could be a juvenile feature (no growth series 

of the brachyopidae is available for study). However, taking the other 

indices as evolutionary guides, it seer s that B. ccncord i is more or less 

on the same level as the Cynogn~thus zone forms. Welles and Kst« :• (1969) 

placc the batracho*»uchians between Early and Middle Triassic. This confirms 

the report that the aver e I’orntio.j is prob-ibly Farly ’'I'ddle Tt i.-.ssic 

ape as stated by Chrrnin and Co.»griff, 1975. (see Table VI )•

. .

Tha material consists of a weathered and badly shattered skull, slightly 

dcrsoventrally corpre.*.sed with the antcrol ..t oral border- riBsing. 1 >'.h 

lower jaw rami aro present, th- left one being firmly attached to the skull; 

the right one has been free.!. 1 he anterior part s of these art mis;, ing.  

little of the postcranial skeleton is pi ..-served, including parts of the 

pectoral girdle and forelimbs.

skull is badly rrakin« the sutures difficult to discern.

The material was prepared by Dr. ( . Cow who used a vv-ak teid solution,
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