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FORTY FIOURES 

The terrestrialized human precursors, who adopted bipedal 
in preference to quadrupedal postural habits, were forced 
simultaneously to rely upon their hands instead of fangs for 
assault and repulse. The inevitable result of the absence of 
long tearing canines and shearing premolars (or the presence 
of stubbed canines and grinding premolars) in the advanced 
anthropoid is iggressive hands. This correlction was recog- 
nized by Darwin (1871) when he said “as they [the early male 
forefathers of man] gradually acquired the habit of using 
stones, clubs or other weapons for fighting with their enemies 
or rivals they would use their jaws and teeth less and less. I n  
this case the jaws, together with the teeth, would become re- 
duced in size, as we may feel almost sure from innumerable 
analogous cases.” 

Trotter (’19) has probably summarized in the most succinct 
fashion the far-reaching structural implications of such pri- 
mate postural divergence : 

“The upright posture changes the whole mechanics of at- 
tack and defence from that of the quadruped. The head is with- 
drawn from the front of the animal and thus being no longer 
available as a foundation for offensive and defensive struc- 
tures, the cranium is at last and finally safe from them . . . 
limitation in the movements of the mandible necessarily en- 
sued. With a poised instead of a slung skull, the mouth can 
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no longer be opened freely enough for the aggressive use of 
fangs. Thereupon the cranium is no longer called upon to find 
attachment for the correspondingly massive muscles. ” 

The doubts that some scientists previously expressed about 
the erectness claimed for Australopithecus have been removed 
by more recent discoveries of adult skulls and limb-bone frag- 
ments. It is now generally recognized, as Le Gros Clark ( ’47, 
p. 393) puts it that: 

“They were hominoids of small stature (probably similar 
in this respect to the pygmy races of present-day mankind), 
with brains not much larger relatively than those of the gorilla 
and chimpanzee, massive jaws showing many human features, 
a dentition fundamentally of human type . . . and limbs ap- 
proximating in their structure and proportions to those of 
the Hominidae. They were evidently capable of standing and 
walking with an almost erect posture, and the hands and feet 
were relatively small and delicately built.” 

Since these words were written the innominate bone found 
at Sterkfontein and the occiput from Makapansgat have pro- 
vided further evidence that these creatures are more closely 
related to man than they are to the apes. They are proto- 
human beings; and they are the most primitive hominids of 
whom we have knowledge. It therefore becomes correspond- 
ingly urgent that we should elicit from those deposits in which 
proto-humans occur all the available information bearing on 
their manual dexterity and implemental intelligence. 

I contended (’26) that Austrdopi thecus  was a hunter of 
game, and the cavern breccia a midden-heap; and that its con- 
tents (consisting of the comminuted bones of turtles, birds, 
insectivores, rodents, baboons and small buck as well as shells 
of birds’ eggs), indicated by its nature, its sparsity and its 
searched-over and exhausted character, the careful and thor- 
ough picking of an animal, which did not live to kill large 
animals but killed small animals to live. Later, crabs and 
rock-rabbits were added to the earlier list of dietetic delicacies 
found at Taungs. I n  a description of the dentition of Australo- 
pithecus (Dart, ’34), it was shown that the skulls of the 
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Taungs baboons belonged to animals that had been killed by 
dexterous force. Some skulls showed radiating fractures due 
to the impact of sharp objects, probably stones, in the right 
parieto-temporal region of the skull and fractures of “contre- 
coup” nature such as occur in human skulls that have been 
struck violently. Others exhibited rounded openings in the 
vertex or base suggesting that their contents were forcibly 
removed for food. 

In the memoir on the Australopithecinae, published jointly 
with Schepers, Broom ( ’46) agreed with the opinion expressed 
about Taungs and the hunting ability of Australopithecus 
africaws because all the baboon skulls he hild seen had de- 
pressed fractures on top of the head and “most of these 
fractures could only have been produced by a blow from a 
stick or stone.” Having seen some of the Taungs baboon 
skulls during his 1946-47 visit to South Africa, Le Gros Clark 
expressed the opinion that not enough attention had been 
paid to this subject and suggested that all the baboon material 
from australopithecid sites be statistically examined for evi- 
dence of intentional violence, in order to see to what extent 
the Taungs material was typical, and how far the manipula- 
tion of tools was customary in the Australopithecinae. 

The presence of Parapapio broomi and Australopithecus 
prometheus in the limestone breccia a t  the Limeworks Cavern 
of Makapansgat Valley near Potgietersrust in the Central 
Transvaal, has demonstrated (Dart, ’48) that the kitchen- 
midden deposits there (attributed by me in 1926 to primitive 
man because of the presence of fire-charred bones) are coeval 
with those of Sterkfontein. 

With the kind assistance of the Directors of the South 
African Museum in Cape Town and of the Transvaal Museum 
in Pretoria, and also of Dr. Robert Broom, I therefore as- 
sembled all the available baboon material from Taungs, 
Sterkf ontein and Makapansgat for analysis during 1947. None 
of these three man-ape cavern deposits has yet produced in- 
tentionally fashioned stone implements, which might betray 
the presence of implement-fashioning man ; nor do they reveal 
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that the man-apes themselves deliberately fashioned stone 
tools. All of them have however yielded baboon skulls which 
I hope to show, with more precision than previously, belonged 
to animals that for the most part  became fossilized after suc- 
cumbing to lethal localized blows. It is the purpose of this 
paper therefore to place on record a detailed inventory of 
these skulls together with a brief description of their general 
appearance and of the damage inflicted upon them prior to  
fossilization, and also a provisional diagnosis of the impacts 
responsible for the damage. 

MATERIAL 

The available specimens comprised 58 baboon skulls, endo- 
cranial casts, and jaw or calvarial fragments, as  follows: 
from Taungs 21, from Sterkfontein 22, and from Makapansgat 
Valley limeworks 15. In  addition there were 6 skulls or  endo- 
cranial casts of the Australopithecinae themselves. 

The material is therefore adequate both locally and collec- 
tively for  the determination of the issues involved. The 
museum provenance of each specimen has been indicated for 
the sake of future reference by the use of the following ab- 
breviations : Ct., South African Museum, Capetown ; Tvl., 
Transvaal Museum, Pretoria ; A.D., Anatomy Department, 
University of the Witwatersrand ; B.P.I., Bernard Price Insti- 
tute of Palaeontology, TJniversity of the Witwatersrand. 

As no deliberate attempt had been made previously to dis- 
play clearly the pre-fossilizational damage done to these 
skulls, it was soon apparent that further development of the 
fossils would make the specimens more demonstrative. This 
work was handed over to Messrs. E. W. Williams and A. R. 
Hughes of the Anatomy Department and in the end devolved 
especially upon Mr. Hughes, who is to be congratulated on the 
skill he exercised in developing the fossils. This procedure 
was also responsible incidentally for disclosing several addi- 
tional fossils hidden in the breccia, as  well as  further unex- 
pected evidence of the sort for which we were especially 
enquiring. 
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GENERAL CONSIDERATIONS 

Reassembling the Taungs specimens has enabled Drs. L. H. 
Wells, J. H. S. Gear and myself to confer about their zoologi- 
cal status (as well as pre-fossilizational damage they suffered) 
with the result that, as the protocols show, 12 of the Taungs 
specimens have now been referred to the species Parnpapio 
africanus Gear, and 8 to the species Parapapio izodi Gear. 

111 examining the baboon skulls and available endocranial 
casts from Taungs, Sterkfontein and Makapansgat Valley, I 
have not only had the adventage of checking the specimens 
over personally but have profited by the critical views ex- 
pressed by numerous people, who were qualified by their 
medical and anthropological experience to give competent 
opinions upon the matters at  issue. Chief amongst these of 
course, has been Professor R. H. Mackintosh, the Head of the 
Department of Forensic Medicine in this University, who has 
had a life-long experience with, and has made a special study 
of, cranial injuries inflicted by lethal implements. 

This examination and consultation has shown that out of 
more than 50 baboons from these three sites approximately 
80% exhibit evidence of having been subjected to purposeful 
violence, that could only have been inflicted by implements 
held in hands or by the crushing hands themselves. Not only 
the skulls of baboons but also most of the adult specimens of 
the australopithecine group represented by skulls or endo- 
cranial casts, exhibit depressed fractures. Thus the endo- 
cranial cast of Plesianthropus tramvaalensis type 1, although 
tolerably complete, was associated with a crushed skull. The 
second Plesiawthropus or type 2, and the third or type 3, 
endocranial casts of the same Sterkfontein species were also 
distorted (see figs. 25 and 26). More dramatically still, the 
breccia overlying the Paranthropus robustus skull contained 
the actual piece of stone, about 2 inches in diameter, which 
had apparently driven the parietal bone ahead of it down 
from the roof into the floor of the endocranial cavity (see fig. 
27). Schepers, who extracted the flint-like rock piecemeal, 
said ('46): 
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“The presence of this rock is evidence suggestive of the 
claims that have been previously made that the Homunculi 
represented by the Australopithecoid and Plesianthropoid 
fossils were skilled enough to employ missiles or weapons for 
defensive, offensive and predatory purposes. It is certainly 
remarkable that both the Plesianthropus endocranial cast t y p e  
z and the Paranthropus specimen bear evidence of depressed 
fractures of the calvarial vault.” 

Schepers then discussed the possibility of attributing these 
deformities to  rockfalls or the settling of the deposits; but 
pointed out that “ settling floor deposits, would either slowly 
warp the respective bones and distort the whole skull, or 
would be referred to the suture lines, which would tend to be 
prized apart in a completely desiccated skull. A rockfall on an 
exposed skull . . . will probably result in a complete splinter- 
ing of the skull.” 

The customary, and often uncritical, attitude expressed to- 
wards damaged bones recovered from cavern deposits is to 
attribute the damage (a) carnivora or (b) falls of rock or 
earth. Relative to carnivora, it is well known that most South 
African carnivora, such as the lion, jackal and spotted hyaena, 
actually avoid caverns and live out on the veld, killing their 
prey and consuming it in open country. Two South African 
types, namely the leopard and the brown hyaena, are attracted 
by the protection of rock shelters or fissures, and the leopard 
customarily preys on baboons. 

But it has never been shown, as far as I am aware, that 
either the leopard or the brown hyaena could accumulate in a 
fissure or in cavern deposits of the dimensions laid bare at 
Makapansgat, where they extend to hundreds and even 
thousands of cubic feet. This year alone we have taken away 
from the Makapansgat dump more than 10 tons of bone breccia 
sorted out of approximately 600 tons of dumped material; and 
at  least another 1000 tons still remain to be sorted. Even if 
these two carnivora had made such extensive localized accumu- 
lations, it would still remain to be demonstrated that the brown 
hyaena (or  the leopard) was a systematic slayer of other 
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carnivora and would collect the bones of other leopards as 
well as those of the jackal and lion, that have been found 
there; or would drag into the deposit remains of the largest 
ungulates such as the kudu, giraffe, hippopotamus and rhino- 
ceros ; and could also kill the elephant. 

With regard to the second facile assumption, that falls of 
rock or subsidences of earth might be responsible, Professor 
Mackintosh (who has frequently conducted meticulous post 
mortems in Johannesburg upon human bodies fatally over- 
whelmed in collapses of earth or rock), has borne out 
Schepers’ remarks by informing me that such crushing is 
quite distinctive. Being unselective in their application and 
general in their effects, earth collapses or rock falls crush the 
whole pelvis, thorax, or head, or distort the entire body. These 
skulls on the contrary consistently display damage that is 
sharply localized. I n  many istances the depressed areas are 
so specific that the direction from which the blow was delivered 
can be reasonably inferred and the type of weapon responsible 
for the fracture diagnosed, as is so frequently done for recent 
human injuries by medico-legal experts. Such implemental 
injuries, needless to say, are also incapable of being inflicted 
by the teeth or paws of carnivora (see illustrations) but pre- 
sent features characteristic or distinctive of the implement 
employed. 

THE FRAGILITY O F  THE BABOON SKULL 

The weakest region of the human skull is the base, and more 
especially the spheno-orbital junctural region between the 
neural and the visceral cranium. Consequently, when a human 
skull is subjected to Gevere localized impacts of extraneous 
origin, the concussion is apt to cause a shattering of the base 
in this situation and a springing of the various cranial sutures 
according to the direction in which the applied force happens 
to be propagated. 

Man’s skull is better adapted by its globular form than the 
more flimsy skull of the baboon to resist external impacts, by 
diverting the force of a truncheon tangentially or dispersing 
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it widely. The hourglass form of the baboon skull, on the 
other hand, is most inappropriately constructed for resisting 
a localized blow from a club of any sort. The massive muzzle- 
moiety anteriorly is linked to the bulbous neural half posteri- 
orly by a wasp-waisted spheno-orbital region, which lends to 
the whole apparatus the structural instability of an hourglass. 
Consequently if a cudgel strikes a baboon’s skull with any 
degree of momentum on either the muzzle, or the cranial box, 
or the exiguous isthmus that holds the two expanded extremi- 
ties together, widespread shattering is inevitable. To this 
simple mechanical weakness must be attributed the almost 
total absence from these deposits of uninjured baboon skulls 
or mandibles (see illustrations, and especially figs. 1 to 12). 

I n  this connection I should also state that at least three 
specimens from Taungs (5357 Ct., 5367 Ct., and 5374 Ct.), 
which had not been admitted in my original list of intentionally 
damaged specimens, were added thereto after the structural 
weaknesses of the human skull had been brought to my notice 
by Professor Mackintosh and had been illustrated by the out- 
standing series of lethally injured human skulls housed in his 
Museum o.f Forensic Medicine and prepared by his Senior 
Laboratory Assistant, Mr. A. E. Watkins, who was previously 
a member of the Department of Anatomy staff. 

Out of the 58 baboon specimens 14 (4 from Taungs, 5 from 
Sterkfontein and 5 from Makapansgat) are jaw fragments 
(see figs. 13 to 24). Thus, although their fragmentation, as 
we shall see, is suggestive of bludgeon work, nearly 25% of 
the specimens have been set aside as too meager to afford by 
themselves a secure idea of the precise cause of their pre- 
fossilizational damage. Various other specimens (e.g., the 
calvarial fragment 947 A.D. from Taungs, the juvenile skull 
1238/33 A.D. from Sterkfontein, the infantile skull with endo- 
cranial cast 1238 A.D. 35 A. & B. from Sterkfontein), like the 
maxillary and mandibular fragments were also damaged be- 
fore fossilization but give no sure evidence about the causes 
of that damage. The facts noted are set out for each individual 
specimen in the accompanying tabulations but even when 
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these exceptions are made the evidence is overwhelming. It 
is not dependent on individual specimens but upon the picture 
of instrumental violence which the tabled descriptions and 
illustrative plates present as a whole. 

If the diagnoses are correct, 27 out of 42 skulls from the 
three deposits (i.e., approximately 64% of the skulls) were 
fractured by blows delivered directly from the front. Seven 
skulls (i.e., approximately 17%), and presumably most of the 
skulls represented by jaw fragments, were fractured by 
strokes delivered on the left side and also presumably from 
the front. Only two skulls (or less than 5 % )  appear to have 
received blows delivered on the right side. The Australo- 
pithecinae seem therefore to have had a preference for the 
right hand. A small number of strokes, i.e., 6, appear to have 
been delivered in stealth from the rear and again with the 
right hand. Similarly with the 6 australopithecine specimens, 
4 appear to have received more or less vertical shocks, while 
two died from blows in the left lateral region of the skull, the 
attack in most Cases coming presumably from the front. 

It appears therefore that in general, as far as attacks upon 
baboons and fellow australopithecines were concerned, the 
onslaught was direct or face to face, and highly accurate. 

The vast majority of the injuries are depressed fractures 
of the skull (32 out of 42 or over 75%) or smashing fractures 
of the muzzle. All this work appears to have been performed 
by bludgeons of wood or bone or stone. 

AGES OF THE SPECIMENS 

Any creature would require courage to attack baboons 
systematically, for they defend one another and will fight for 
their young to the death. Boldness of attack is also shown by 
the adult age of the specimens. Out of the 21 baboons found a t  
Taungs, one is an infant, 5 are juvenile and three are of un- 
known age; the majority, i.e., 12 are adults. The sex of two 
of these adults is indeterminable; but of the other 10, 6 are 
male and 4 are female. The indications of Sterkfontein are 
that there was a greater tendency to seize infants and to batter 



10 RAYMOND A. DART 

savagely the heads of older specimens in several places, rather 
than to finish them with a single, shrewdly-placed blow as gt 
Taungs. 

At Makapansgat, out of 15 specimens two are infants, and 
two are juvenile; once again the majority (11) are adult; and 
of the 6 in which the sex is determinable, 4 are male and two 
are female. At Makapansgat the blows are powerful and the 
fractures extensive, like those seen in the Sterkfontein speci- 
mens. It is to Makapansgat too, as also to Taungs, (three each) 
that the specimens suggesting stealthy attack from the rear are 
attributed. 

SPECIFIC NATURE OF DAMAGE 

The plates have been made to illustrate various novel fea- 
tures that have emerged from this investigation, which may 
be briefly summarized. 

Double-depressiond fractures and ungulate  humeri (plate 
1). The frequency in incidence of depressed fractures (75%) 
accounts for their having formed the subject matter of previ- 
ous references to the hunting ability of the Australopithecinae. 
But the unexpected and originally very puzzling phenomenon 
was the distinctive type of depressed fracture to which I have 
given the foregoing appellation, and whose characteristics are 
exhibited in the series of baboon skulls portraying this lesion 
(figs. 1-7). Of the 7 specimens illustrated, three came from 
Taungs, two from Sterkfontein, and two from Makapansgat. 
Consequently the same sort of weapon was used at all three 
sites. All of the blows were apparently delivered from the 
front except one (lower right hand corner) from Taungs, 
which was probably hit from the rear. 

In  some instances (e.g., figs. 5 and 6 )  more than one blow 
may have been struck, as the skulls have been so grcatly dis- 
torted ; but the duplex character of the final impressions left 
and the V-shaped outlines of the depressed areas in other 
skulls (cf., figs. 4 and 7)  demonstrate clearly that a double- 
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headed implement with vertical edges between the two heads 
must have been employed to execute damage of this special 
character. 

A blow with the same sort of implement was certainly re- 
sponsible for the type of damage exhibited by the Plesianthro- 
pus endocranial casts from Sterkfontein (see fig. 26). The 
impact caused the right parietal bone to break along the line 
of the sagittal suture just behind the bregma, while the two 
depressions in the right parietal bone on either side of the 
fractured median ridge reflect the lateral outlines of the 
double-headed club that caused it. Meantime this accurately 
directed vertical blow shattered the frontal bone and forced 
the lower edges of the right parietal bone down under the 
overriding temporal squama. The blow was perhaps deliv- 
ered from the rear, as its right side is the more deeply indented. 

The V-shaped outline shown by the upstanding portion of 
the left parietal region of the other endocranial cast of Plesi- 
anthropus (fig. 25) indicates that this specimen may also have 
received a blow from a double-headed object (see also plate 
3, B, in Broom and Schepers, '46). But the depressed fracture 
extends transversely in jagged fashion across the two parietal 
bones from the point of the elevated V. The specimen being 
fragmentary, the full extent of the injuries cannot be followed; 
it is sufficient for our purpose that' it also displays localized 
violence. 

The recurrence at Taungs, Sterkfontein and Makapansgat 
of so characteristic a type of cranial trauma caused me to 
have extracted from the Makapansgat grey breccia any object 
that might have been big enough to serve as a tool. Investiga- 
tion of this sort still continues. No stone tools have been dis- 
covered hitherto but although a number of ungulate long 
bones were extracted from the limestone with their ends intact, 
it was rare to find an ungulate humerus whose epicondylar 
ridges had not suffered extensive damage prior to fossilization 
(see fig. 8). The damage done to the distal ends of the 6 
ungulate humeri shown in this plate is pre-fossilization, as is 
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evident from the coating of lime, which has been left in posi- 
tion in  some areas the better to display the broken condition 
in which they were found. 

Most of these humeri also display longitudinal fractures of 
the shaft, such as may have been caused in the process of 
extracting the narrow, but the terminal damage to the double 
ridges of these bones is of deeper interest. The multiple frac- 
turing of the ridges has left too jagged and irregular an  out- 
line for  it to bave been caused by gnawing, but the contour of 
tbe damaged ends of the humeri is consistent with the concept 
of their employment as bludgeons. Further,  if the two epi- 
condylar ridges on any of these humeri a re  placed in  juxta- 
position with the double depressions found in the baboon 
crania (or  the australopithecine endocranial casts) from 
Taungs, Sterkf ontein and Makapansgat , the correspondence 
between the humeral epicondylar contours on the one hand 
and the fractures on the other hand is too close to be attributed 
merely to the long arm of coincidence. The evidence indicates 
that the characteristic implement of Australopitheczcs was a 
mace or bludgeon of bone, preferably the humerus of a n  
ungulate. 

Distorted muzzles and fractured mandibles (figs. 9 to 24). 
The violence done to cranial roofs and walls by bludgeons, 
and the fragility of the baboon skull, prepares us for  the fre- 
quent occurrence in these deposits of isolated jaw fragments 
exhibiting clean pre-fossilizational lines of fracture, and mul- 
tiple fractures accompanying distortion. I n  some instances, 
despite the extensive injuries sustained by the skulls both 
before and after fossilization, the skulls and jaws have been 
retained in adequate contact and completeness for  the story 
of distortion by smashing of the muzzle to be unmistakable. 
This has been set forth fully in the protocols. Plate 2 has 
been prepared to show three skulls from Taungs and one from 
Makapansgat illustrating twisting of the muzzle relative to 
the cranium, o r  of the jaws relative to one another. 

I n  one of these skulls (no. 5356 Taungs) the distortion was 
caused by a blow from the rear  with a double-headed bludgeon 
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(see fig. 7)  which displaced the cranium relative to the muzzle 
(see fig. 10). I n  the other three the impact of the blow was 
received over the zygomatic arch or side of the face and has 
resulted in a total displacement of the muzzle relative to the 
cranial box (fig. 9) ; or shattering of the skull and displace- 
ment of the jaws relative to one another (fig. 11) ; or displace- 
ment of the lower jaw relative to the upper jaw (fig. 12). 

These typical instances of twisted muzzles and shattered 
jaws show that many of the large series of maxillary and 
mandibular fragments, typical examples of which are ex- 
hibited in figures 13 to 24- must have been produced in the 
same way. These specimens have not been claimed as eviden- 
tial of manual violence, though it is patent that many of them 
could not reasonably be interpreted otherwise. I n  the first 
place they all show isolation from the remainder of the skull; 
and secondly they do not exhibit marks of gnawing teeth, but 
clean lines of fracture. In  the third place the symphyseal 
fracture and compression of the two sides of the mandible 
together at the site of fracture (seen in figs. 17 and 18) and 
the comminution (fig. 18) are virtually diagnostic of violent 
shattering. In  conjunction with the foregoing evidence these 
baboon jaws from Taungs, Sterkfontein and Makapansgat 
illustrate the general nature of australopithecine cavern 
deposits. 

Punctured depressi0n.s (figs. 28 to 32). This group of 
cranial injuries is extremely interesting as it is suggestive of 
the employment of pointed objects causing penetrating 
wounds. Figure 31 (specimen 5356 from Taungs is once 
again illustrated, this time in lateral view) shows how the 
lower margin of the blow from the double-headed implement 
terminated anteriorly in a punctured depression lined by lime 
crystals. 

Figure 32 (specimen 1238/11 from Sterkfontein) is rather 
similar in that it displays a puncture-like wound (filled with 
lime crystals) but surrounded by a ring-like area of depressed 
fractured bone. These two punctures probably owe their ex- 
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istence to knobbed or jagged excrescences on the bludgeon 
employed. 

The other three specimens (figs. 28 to 30) are in a different 
category. The holes are small and triradiate or almost circu- 
lar;  and there is no general depression of the surrounding 
skull, such as would indicate a blow from a bludgeon. They 
look like thrusts, with a rounded or triangular-sectioned ob- 
ject, like a horn-tip or a pointed bone-shaft. Such horn-tips, 
broken off at the tip before fossilization, have also been found 
in the breccia. 

Where man-like apes were intentionally killing wild beasts 
and smashing the shafts of their long bones with other long 
bones as hammers or pounders to extract the marrow, it 
would inevitably happen that the jagged ends of suitable 
broken long bones would also be used for tearing and thrust- 
ing, even if no deliberate attempt was made to shape them 
for this purpose. Our collection of long bones is not as yet 
sufficiently extensive to prove, or disprove the fashioning of 
bone tools ; but it does indicate the employment of broken long 
bones as bludgeons and suggests the use of their worn down 
or broken ends for thrusting. 

Openings of skulls and crushing b y  hand (plate 5 ) .  I n  
many skulls the cranium is deficient above, behind or below; 
alternatively calvarial fragments are found isolated from the 
rest of the skull. These suggest, but do not prove, the deliber- 
ate opening of skulls to extract their cerebral contents. But 
specimens such as are exhibited here, both cranial and endo- 
cranial (see figs. 33 to 40), prove by the irregularly circular 
nature of the cranial deficiency, the deliberate performance 
of an intentional technique of brain removal. One of the 
specimens from Taungs (fig. 34) is of special interest, be- 
cause it displays by the shearing off of the outer table of the 
calvaria - as Professor Mackintosh was the first to recognize 
-that after the bone had been elevated by means of finger 
and thumb, it had been torn away from within outwards. 

Another specimen of particular importance is the juvenile 
skull from Sterkfontein (no. 1238/16, figs. 37 and 39, seen 
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from both vertical and lateral aspects), because it illustrates 
two facts: first, that the fragile roof of the shattered skull 
was broken and removed piecemeal; and second, that during 
the removal it was held between the fingers and thumb of the 
left hand. Two discrete impressions, that could have been 
caused apparently only by a shifting left thumb, are still 
plainly palpable and visible in the anterior and posterior 
portions respectively of the cracked left parietal bone. 

To demonstrate that this finger work is far from being 
fortuitous in occurrence, two other juvenile specimens from 
Sterkfontein have been included (figs. 38 and 40) to show the 
generalized crushing they also suffered. Each fits so neatly 
into the left hand of a human being, that it is impossible to 
avoid the deduction that, either during the process of evacu- 
ating their contents or afterwards, they were crushed by a 
similar hand and subsequently discarded like empty eggshells. 
In  this connection the occurrence of actual birds’ eggshells 
and tortoiseshells at Taungs and of occasional bird bones at 
Makapansgat, should also be recalled. 

Many higher primates extract nuts from their shells or fruits 
from their discarded coverings. These manipulations of 
skulls, which become rational only on the assumption of delib- 
erate evacuation of their contents, are to be regarded as an 
extension of these habits allied to the penetrant or perfora- 
tional technique illustrated in figures 28 to 32. Living anthro- 
poids also have the intelligence to utilize levers when neces- 
sary! It is obvious from these cranial documents that once 
an entrance had been established in a skull, these australo- 
pithecines had the ability by the use of their fingers, perhaps 
aided by slivers of bone - of which there are many present - 
to widen those openings piecemeal and to extract from the 
more capacious interior of the cranium through even a rela- 
tively small orifice its desirable contents. Attention should 
also be drawn here to the thoroughness with which in repeated 
instances narrow cavities of long bones have been opened 
up (see fig. 8, second from left in bottom row) by splitting or 
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leverage or both, so as to expose their contents completely, 
and to produce incidentally reasonable weapons for cracking 
or  piercing purposes. 
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PLATE 1 

EXPLANATION OF FIGURES 

( A l l  photographs except figure 27 by Mrs. G .  Chaplin.) 
Figs. 1-7 Double-depressional fractures. 

1 Xo. 419 Tvl. (Sterkfontein). Adult calvaria of B Parapapio whitri, and 

2 No. 1326/14 A.D. (Makapansgat). Infantile calrarin of indeterminable 

3 No. 6365 Ct. (Taungs). Juvenile skull, probably Parapapio africanus. 
4 No. 621 Tvl. (Taungs). Adult feninle calvaria of Parapapio africanus. 
5 No. 457 Trl.  (Sterkfontein). Adult ralvaria of indeterminable species. 
6 No. 132614 A.D. (Makapansgat). Adult skull, probably of Papio darti. 
T No. 5356 Ct. (Taungs). ? Male adult skull of Parapapio africanus. 
8 Ungulate humeri. A series of ungulate humeri recovered from the Australo- 

piflrecus proniefkerrs horizon a t  Makapansgat Limeworks exhibiting longitudinal 
fractures of the shaft and fractured epicondylar ridges, which illustrate the violent 
usages to which they lind been subjected or applied prior to fossilization. 

mandible of old adult, probably Parapapio ,jonesi. 

species. 
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PLATE 2 

EXPLANATION OF FIGURES 

Figs. 9-12 Distorted muzzles. 

9 No. 5637 Ct. (Taungs). Endocranial cast and muzzle (maxillary portion 

10 
11 

12 

absent), probably a female Parapapio izodi. 
No. 5356 Ct. (Taungs). I Male adult skull of Parapapio africanus. 
No. 1326/3 A.D. (Makapansgat). Basal view of adult male skull of Cerco- 

No. 946 A.D. (Taungs): Adult female skull, paratype of Parapapio izodi. 
pithecoides williamsi. 
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PLATE 3 

EXPLANATION OF FIQURFs 

Figs. 13-24 Fragmented jaws. 

13 No. 1238/17 A.U. (Sterkfontein). Upper j aw,  probably Parapapio whitei. 
14 No. 5360 Ct. (Taungs). TJpper jaw, male, probably Parapapio africanus. 
15 No. 941 A.D. (Taungs). Lower jaw, sex indeterniinable, Parapapio afri: 

16 No. 1326/1 A.D. (Sterkfontein). Adult male mandible, Papio darli.  
17 No. 1460 Tvl. (Sterkfontein). Adult female mandible type Parapapio 

18 No. 1238/13 A.D. (Sterkfontein). Adult female mandible, paratype Para- 

19 No. 13'26/13 A.D. (Mxkapansgat). Adult male mandible, referred to Para- 

20 No. 1326/11 A.D. (Makapansgat). Adult mandible, sex indeterminable, re- 

21  KO. 501 Tvl. (Sterkfontein). Adult female niandihle referred by Broom to  

22 No. 1?38/37 B.D. (Sterkfontein). Adult male mandible referred to Para- 

23 No. 1326/12 A.1). (Makapansgat). Adult female mandible referred t o  Para- 

24 No. 22hI B.P.I. (Makapansgat). Adult mandible, sex indeterminable, re- 

Figs. 25-26 Depressed fractures displayed hy endocranial casts of Plesian- 

35 Plesianthropus transvanlensis Broom, endocranial cast of type 3. Fracture 

36 Pkninnthropus transaaalensis Broom, type 2. Fracture appears t o  have been 

canus. 

whitei Broom. 

papio brmini Jones. 

papio broottti. 

ferred to Parapapio broomi. 

Parapapio broomi. 

papio jonesi. 

papio broomi.  

ferred to  Parapapio broonii. 

thropus. 

appears to  hare been producd by a more or less flat bludgeon. 

produced l y  an implement with a double-ridged extremity. 
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PLATE 4 

EXPLANATION OF FlGVHES 

27 Paranthtopus robtistus Broom. Photograph of the endocranial aspect 
of the left temporal bone of Paranthropus, taken by Dr. G. W. H. Schepers during 
the process of developing the skull, showing the marks of the dental burr around 
the stone which he found, embedded in the breccia and separated from the tem- 
poral bone by fragments of the parietal bone which it had probably crushed. 

Figs. 28-32 Punctured depressions. 
28 No. 469 Tvl. (Sterkfontein). Adult skull of indeterminable sex, referred to 

29 No. 5364 Ct. (Taungs). Adult male skull, type Parapnpio africaiius Gear. 
30 No. 5358 Ct. (Taungs). Adult skull of indeterminable sex, probably Para- 

31 No. 5356 Ct. (Taungs). Adult skull, probably male, of Parapapio africanus. 
32 No. 1238/11 A.D. (Sterkfontein). Adult skull, type Parapapio broomi 

Jones. 

Parapapio broomi. 

papio africanus. 
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PLATE 5 

EXPLANATION OF FIGURES 

Figs. 33-37 Opened skull roofs. 

33 
probably Parapapio broomi. 

34 
(;car. 

35 No. 5366 Ct. (Taungs). Calraria, probably Parapapio izodi. 
36 No. 945 A.D. (Taungs). Endocranial cast, probably Pnrapapio izodi. 
37 No. 1238/16 A.D. (Sterkfontein). Infant skull, probably Parapapio broomi. 

38 Unnumbered specimen, Tvl. (Sterkfontein). Infant skull of indeterminable 
species. 

39 No. 1238/16 A.D. (Sterkfontein). Infant skull, probably Parapapio broonti. 
40 No. 585 Tvl. (Sterkfontein) . Infant skull of indeterminable species. 

No. 1238/10 A.1). (Sterkfontein). Calvaria of indeterminable sex and age, 

No. 993 A.D. (Taungs). Skull, probably adult feuiale, type Parapapio izodi 

Figs. 38-40 Crushing with hand. 
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APPENDIX 

This is a tabulated inventory of all the pertinent fossil material. 
I n  each case, following the general description of eaoh specimen, para- 
graph A records the nature of damage suffered by the specimen prior 
to fossilization, and paragraph B gives the estimated cause of this 
damage. 

Fossil baboons from Taungs 

1. 5356 Ct. Calvaria and muzzle of adult, P male skull including the three left 
and posterior two right maxillary molars: mandible absent. Anterior portion of 
upper jaw, a superficial flake from the nasal bones and anterior part of the two 
frontal bones removed during blaating ; thus exposing endocranial cast and cast of 
upper half of right orbit. Parapapio africanus, Gear. See figures 7, 11, 31. 

A. Muzzle twisted to the left a t  angle of 15 degrees relative to mid-sagittal 
plane. Sagittal and coronal sutures, right and left temporo-parietal sutures and 
pterionic regions have been sprung apart. Left zygomatic arch broken away and 
left temporal bone fractured, so allowing the twisting of the muzzle to the left. 
Occipital bone and whole of skull base posterior t o  the pterygoid laminae and basi- 
sphenoid absent. The frontal arc forms an abrupt angle of 138 degrees with the 
parietal arc a t  the bregma, where the sutural springing is maximal. The bregmatic 
angle of the right parietal bone is depressed 2 mm below the level of the bregmatic 
angles of the adjacent frontal and parietal bones; the asterionic angle of the 
same bone is depressed 5 mm below the mastoid portion of the right temporal bone. 

A powerful downward, forward and inward blow delivered from the rear 
upon the right parietal bone by a double-headed object (e.g., epi-condylar ridges 
of ungulate humerus) and evacuation of skull contents. 

Endocranial cast virtually complete and lying in symmetrical re- 
lationship to a tolerably complete adult mandible with posterior two left molars 
and overlying cast of the inferior surface of the maxilla: sex indeterminable. 
Parapapio izodi, Gear. 

The right and median fronto-orbital regions of the endocranial cast are 
missing as a result of recent (during blasting) fracture; but the right lateral 
(Sylvian) half of the missing part is lime-encrusted and elevated at its margin 
in such a way as t o  show that the bone was missing from that region prior to 
fossilization. Localized distortion of the cast surrounding this region indicates 
that the skull suffered a depressed fracture of the frontal bone which extended 
into the right orbit. 

A light downward, backward and inward blow delivered from the front 
upon the right frontal bone. 

Posterior two-thirds of ralvaria of an T adult skull (of indetermin- 
able sex) central portion of which haa been blasted off exposing the endocranial 
cast. Species undetermined. Probably Parapapio africanua, Gear. See Agure 30. 

The infero-lateral portion of the left parietal bone displays an equilateral 
5mm triradiate area where the skull has been punctured and filled with lime 
crystals; the portion of bone below this is slightly depressed; 8 mm posteriorly to  
the triradiate puncture the left parietal, occipital and temporal bones are missing 
over an area (30 X 40 mm approximately) where the endocranial cast is deficient 
and its lime-encrusted margin is sufficiently elevated to  demonstrate that the bone 
was fractured there before fossilization. The right parieto-temporal suture is 
slightly sprung and the right parietal bone exhibits a fracture running antero. 
posteriorly. 

A lateral, forward and inward blow delivered from the front upon the left 
parieto-occipital bones, probably with a double-headed object. 

B. 

2. 5357 Ct. 

A .  

B. 

9. 5358 Ct. 

A .  

B. 
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4. 5360 Ct. Anterior portion of left adult male maxilla containing a fully 
erupted and well worn canine tooth along with the two premolars. Probably Para- 
papw africanus, Gear. See figure 14. 

The recently fractured (during blasting) bone surface ie continuous around 
the periphery of the whole specimen. There is nothing in the fragment t o  indicate 
pre-fossilization damage. 

A .  

B. No evidence. 

5. 5364 Ct. Maxillary portion of muzzle, orbital region and anterior half 
of calvaria of a young adult male: teeth broken off at alveolar margin. Type 
Parapapio africanue, Gear: allocation by Trevor Jones, '36. See figure 29. 

A circular (6mm diameter) puncture filled with lime crystals in the breg- 
matic angle of the left parietal bone. Skull base deficient posterior to pterygoid 
laminae of sphenoid bone. 

B, Direct downward blow delivered from the front with a pointed object in 
bregmatic region. Evacuation of skull contents. 

6. 5365 Ct. Skull and posterior (circumorbital) region of a juvenile (calvaria 
3 mm thickness) face of indeterminable sex: no teeth present. Probably Parapapi0 
afrioanue, Gear. See figure 3. 

A .  A depressed (8mm depth) fracture (30 X 27mm) of right frontal bone 
severing frontal bone along the mid-line into the right orbit and along the right 
fronto-parietal suture, shattering the medial halves of the orbital roofs and parti- 
ally crushing down the left orbit and muzzle. The frontal bone is distorted and 
cracked on both sides but especially on the right side where the fractured portion 
is hinged along its parietal and sphenoidal sutural margin. This hinged region and 
the V-shaped island of bone left standing above the obvious depression of the 
cranium shows that the implement used to smash it was double-headed. The parietal 
bones also exhibit splits radiating from the site of the principal fracture. Re- 
mainder of brain case intact: no evidence of opening the skull. 

A direct downward blow upon the right frontal bone and muzzle delivered 
from the front with a V-shaped double-headed object having vertical internal 
borders or sharp margins (e.g., ungulate humerus) and measuring approximately 
30 mm betwegn the two heads (e.g., epicondylar ridges). 

Calvaria and posterior (circumorbital) region of an infantile (cal- 
varial bone 1.5-2 mm thickness) face of indeterminable sex: milk dentition fully 
erupted, first permanent molar on point of emergence. Probably Parapapio izodi, 
Gear. See figure 35. 

A .  An irregular pear-shaped opening (46  X 34 mm) stretching diagonally 
across the two halves of the frontal bone and the anterior part of the left parietal 
bone. The margin of the opening is formed by lime-encrusted bone or by a slight 
eminence (where surrounding bone has been blasted away). There is a further 
depression (15 x 10 mm) distortinq the middle part of the anterior border of the 
right parietal bone. The right pterionic suture has been sprung and the surrounding 
bones are comminuted. The skull base is absent posterior to the pterygoid laminae 
and the calvarial margin presents a jagged outline. 

A direct downward blow delivered from the front on the front half of the 
skull with a double-headed object leading to shattering of skull and evacuation of 
its Contents. 

Adult endocranial cast and muzzle, probably female very similar 
in general appearance to aerial number 2 (specimen 5357) above; the endocranial 
cast virtually complete, with its posterior and basal surfaces still encased in the 
skull. The shattered mandible has been separated about 10 inches from the maxilla, 
portion thereof being visible in the breccia a t  a couple of inches distance. The 
maxilla has been twisted to the right, so that its mid-line is a t  an angle of 10 
degrees to the sagittal plane of the skull and cast, and shaped so that the alveolar 
plane slopes upwards to the right. Probably Parapapio izodi, Gear. See figure 9. 

A.  

B. 

7. 5366 Ct. 

B. 

8. 5367 Ct. 
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A .  The damage suffered was necessarily outlined in par t  in the general de- 
scription. I n  addition a line of breccia-filled fracture runs diagonally across the 
left orbit aiid the right spheno-maxillary region. The endocranial cast is deficient 
over both orbital margins and the left  temporo-sphenoidal lobe; but it is only 
over the lime-encrusted left  side tha t  the bone was obviously deficient. Above and 
continues with this deficient area there is an  irregularly depressed area (10 X 20 
nim) of the cast. Posteriorly on the same (left)  side of the skull the temporo- 
occipital suture is slightly sprung. 

A smashing downward and inward blow delivered from the front with a 
bludgeon on the lateral part  of the left frontal bone, zygomatic arch, and muzzle. 

B. 

9. Endocranial cast of apparently juvenile skull; sex indeterminable; 
from general form and appearance of the cast is probably Parapapio africanus, 
Gear. 

A. Cast virtually perfect except for a deficiency (30 X 15 mm) over the right 
frontal margin and the region of the right Sylvian fossa. There are slightly de- 
pressed and roughened areas to the left  and right of the sagittal sinus in the 
frontal region probably linked with the deficiency of the right frontal lobe. A 
youghened depression (15 X 10 mm) lies in the area under the postero-medial angle 
of the left  parietal bone and a smaller depression (5  X 5 m m )  somewhat further 
outwards in the area under the postero-medial angle of the right parietal bone. 
There is slight distortion of the right occipital region, and the irregularity of the 
cast along the parieto-occipital suture shows tha t  it was sprung. 

A direct downward blow delivered from the rear on the back of the head 
and a second on the lateral par t  of the right frontal. 

5374 Ct. 

B.  

10. 2830 Ct. also known a s  TI. and 941 A.D. Endocranial cast complete save 
for  deficiencies at ( a )  frontal part  of the right temporo-sphenoidal lobe, (b )  the 
base and left  parieto-temporo-occipital region, (c) an oval puncture-like depression 
(5 x 7 mm) slightly in front of the center of the area covered by the right parietal 
bone. Probably from an  adult male skull of Parapapio africanus, Gear. 

A. Deficiencies a t  t ip  of right temporo-sphenoidal lobe and in right parietal 
region may be due to  skull damage; but the most extensive damage was that in- 
volving the postero-inferior part  of the left parietal bone and causing the removal 
of the mastoid portion of the left  temporal bone and the whole of the occipital bone. 
The lambdoid, sagittal and coronal sutures were sprung, the left  temporal bone 
smashed and the skull base removed posterior to the pterygoid laminae. 

An inward and forward, lateral blow delivered from the front with a broad 
object on the left side in the parieto-temporo-occipital region and evacuation of 
the skull contents. 

11. 943 A.D. also known as  A. Muzzle of adult male including body of 
mandible, the mandibular dentition (except the incisors, two posterior left  molars 
and right canine) and the right maxillary molars and premolar dentition. The 
palate is  represented by a cast of its inferior aspect. The pterygoid and choanal 
region is preserved posterior thereto. Parapnpio africanus, Gear. 

B. 

A.  No evidence. 
B. No evidence. 

12. 944 A.D. also known as T. 4. Posterior half of left  body and ascending 
ramus of mandible, first and second molars present and third molar partially 
erupted. Sex indeterminable. Parapapi0 ufricanite, Gear. See figure 15. 

A. Separation from skull. 
B. No evidence. 

13. 945 A.D. also known as  T. 5. Endocranial cast from which the frontal 
lobes have been hlasted away. The material of the cast looks like lime-consolidated 
ash and varies from yellow to  ash-grey and black in color. Probably Purapapio 
izodi, Gear. See  figure 36. 
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A .  The skull had been so much damaged ( I  by fire) tha t  only the left  fronto- 
parietal and right occipital halves of the cast and its median region have given a 
faithful replica of the internal skull contours. A depressed fracture crosses the 
left  parietal area running up to  the bregma from the left  temporo-parietal suture. 
The right fronto-parietal region is in part  irregularly outlined by very friable 
and eroded bone, which is encrusted with black ( 9  carbon) stained lime like the 
amorphous tract  thus partially surrounded. This dusky amorphous lime-encrusted 
area extends across the pre-ocripital par t  of the skull base to become confluent 
with a similar area extending over the left  lower half of the temporal, parietal 
and occipital regions of the east. 

A downward blow delivered from the front over the right frontal  bone fol- 
lowed by evacuation of contents, partial incineration of skull and filling with ash. 

Anterior par t  of right side of skull, orbit 
and almost complete upper jaw of adult female, maxillary dentition complete on 
left side. Considerable par t  of fractured mandible attached. Paratype of Para- 
pappio izodi, Gear, figured by Broom, '34 as  Papio africanus, Gear; and '40, '46 a s  
Parapupio africanua, Gear. See figure 12. 

From the jagged outline of skull and bony fragments lying in relation there- 
to  it is clear that  the skull was smashed, the zygomatic arches broken and the 
mandible fractured at the symphysis, its two halves being approximated and their 
lower borders twisted to the right. 

A violent blow delivered from the front over the left  temporal region. 

947 A.D. 
a piece of parietal bone. Species unknown. 

Removal from skull and warping. 

B. 

14. 946 A.D. also known as  T. 6. 

A .  

B. 

15. 

A .  
B. No evidence. 

16. 

Calvarial fragment (50 X 40 mm) with jagged edges, apparently 

992 A.D. also known at T. 2. Skull, probably an  adult female, virtually 
complete save for  anterior extremity of maxilla; mandible absent. Where bone has 
been blasted away in left  inferior par t  of the lateral and posterior aspects of the 
skull a natural excellent endocranial cast is visible. Type Parapapio izodi, Gear ; 
allocation by Trevor Jones, '36. See figure 34. 

Removal of mandible; fracture of left  and right orbits, right zygoma and 
both maxillae. A roughly circular opening (30 X 30 mm) occupies the central 
par t  of right frontal  bone region, and the interparietal portion of the sagittal 
suture is sprung so tha t  the right parietal bone is elevated (1 mm) above the left.  
Most of the margin of the circular opening is lime-encrusted like its center bu t  
the medial margin is relatively clear and displays shelving outwards such as could 
have been produced only by deliberately elevating the broken bone. 

A downward blow delivered from the f ront  on the right orbit and frontal 
bone with a broad object, and deliberate opening of the skull by elevation of the 
broken bone in search of its contents. 

17. 993 A.D. also known a t  T. 3. Neural portion of adolescent ( 1  female) 
cranium. Area (30 X 35mm) around lambda removed by blasting exposing the 
sprung sagittal and interparietal sutures, cerebellar eminences of the endocranial 
cast and the calvarial (2-3mm) thickness. The le f t  orbital margin, cast of le f t  
orbit and the par t  of the skull covering the cast of the left  temporo-sphenoidal 
lobe-region were removed with the muzzle in blasting. Probably Parapapio izodi, 
Gear. 

A. I n  addition to  the springing of the sutures, there is a gaping (2-8 mm wide) 
depressed fracture running transversely across both parietal bones to the regions 
(approximately a centimeter from their sutures with the temporal bones) where 
they communicate on each side with radially (chiefly antero-posteriorly) running 
intraparietal fractures. The posterior halves of the parietal bones stand 2 mm 
above the front halves. The right and left  orbital margins were broken away and 

A .  

B. 
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radiating fractures run posteriorly from that region through the right half of the 
frontal bone; and the right zygomatic atch waa broken. 

Vertical blow delivered from the right side on the right parietal bone region 
of the skull posaibly with a double-headed object. A second blow over orbital 
margins and muzzle. 

28. 577 Tvl. Virtually entire mandible of an adult male containing second 
premolar and three molars (all well worn) on left aide and first and second pre- 
molars on the right side. Parapapio africanue, Gear. 

A. Separation from skull. Half a dassie mandible lies exposed in the limestone 
between the two ascending rami of the baboon mandible. 

B. No evidence. 

19. 588 Tvl. 

B. 

Virtually entire brain case and posterior portion of face of an 
infantile skull of indeterminable sex, with first two permanent upper left molars 
erupted and second premolar on left side just erupting. On right side mcond 
molar alone present. Where skull has been blaated away in left parieto-occipital 
region an excellent endocranial cast is present. The skull and cast were separated 
into two fragments in blasting: these have been reassembled. Parapapw iaoddi, 
Gear. 

A. An irregularly outlined opening into top of skull occupies moat of the 
central parietal and postero-medial portion of the left half of the frontal bone 
(unfortunately the skull fractured here during blasting). The right zygomatic 
arch was broken and the anterior part of the right temporal bone broken away 
leaving a jagged margin. The right supra-orbital creat has been smaahed away 
and fracture lines run from it postero-laterally to the inf'ratemporal fossa and 
postero-medially across the left half of the frontal bone. The muzzle (maxilla) is 
also deficient over a diagonal tract (12-15mm wide) leading from the left orbit 
to the mid-line and parallel to the main fractiire line running from right orbit 
across left half of frontal bone. 

A direct downward blow delivered on the right supraorbital crest and left 
side of muzzle with a ( T )  double-headed object. 

20. 621 Tvl. Frontal and central parietal portion of calvaria together with 
circumorbital and circumnasal portion of the face of an adult female. The frag- 
ment haa been blaated off the breccia and wan also shattered into the two pieces 
now apposed to form a unit. Parapapio afzicanua, Gear. See figure 4. 

The lateral wall of the left orbit deficient in inferior third. Most of the 
available margin of the left parietal bone haa been smaahed and bent downwards. 
This bending over a broad (22 mm) stretch, and the deficiency in the parietal bone 
posteriorly, and the left frontal bone anteriorly, a.9 well as the radiating fracturee 
through the parietal fragments show that the injury was caused by a double-headed 
object. 

B. A smashing lateral and downward blow delivered from the left side with a 
double-headed object over the left parieto-temporal region. 

21. 639 Tvl. A virtually complete endocranial cast (with portions of the skull 
adherent to it, remainder having been removed by blaating) and face almost com- 
plete to the anterior end of the nasal opening. Mandible absent but base of skull 
was apparently complete. Parapapw af ricanw, Gear. 

There is an approximately equilateral triangular area (15 X 15 X 15mm) 
the site of a depressed fracture (4mm deep) and occupied by a bone fragment 
extending from the mid-line leftwards over the left parietal region just posterior 
to the coronal sutures. Coextensive with thia area (both on the left and on the 
right side) are oval areas approximately 40mm long and 25-30mm broad where 
the surface of the cast is imperfect due to lime crystal encrustation and where 
the bone waa partially, if not totally, removed before fossilization, especially in 
the right parietal bone area. 

B. 

A.  

8. 
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B. A direct downward blow delivered from the re.ar over the vertex (anterior 
parietal) of the skull with a blunt object ( ?  stone) with a sharpsided triangular 
end. 

F o s d  baboons from Sterkfontein 

1. 1238/1 A.D. Left parieto-occipito-cerebellar quarter of a semi-endocranial 
east. Front portion of the half cast has been blasted way. Species indeterminable. 

A. Right face of the endocranial fragment ia encrusted with lime cryetala in a 
manner reminiscent of that exhibited by the endocranial caat of Amtralqi thecw 
africanus. The cant margin is irregular and the portion that underlay-the right 
portion of the frontal bone is depressed about a millimeter below the parietal bone 
a t  the coronal suture, so there is little doubt that the right side of the skull was 
shattered by an impact received principally over the right orbito-frontal region. 

B. A downward blow delivered from the front on the right frontal and ( 1 )  
parietal bones. Evacuation of skull contents (I). 

2. 1238/2. A.D. Virtually complete endocranial caet of a juvenile skull 
(bone 2-5mm thick) with upper halves of the two orbits and their casts in 8itu 
below the cast of the frontal bone. The cast presents no gross distortion but, as a 
result of defective filling or excessive leaching of its contents before solidification, 
has a widespread worm-eaten or honey-combed appearance. Diameter through 
parietal region 65 mm. ? juvenile specimen of Parapapio broomi, Jones. 

A. Facial portion of skull broken away through orbits, left orbit and temporal 
bone .region deficient, and whole of skull base removed leaving irregular lateral 
m a r p .  Deapite the honey-combed appearance it is clear from the surrounding 
elevation that the skull was pierced by a puncture (5  X 5mm diameter) in the 
coronal suture a centimeter to the right of the bregma; the left frontal bone aho 
suffered a fracture. 

A downward blow delivered from the front and received chiefly by left side 
of skull in fronto-temporal region, and evacuation of skull contents. Piercing of 
right coronal suture. 

8. 1238/9. A.D. Calvarial fragment of frontal bone right and central por- 

indeterminable sex. Parapapto whitei, Broom. 
A.  By its jagged and fractured margin this fragment is clearly derived from 

a skull that wan smaahed in the frontal region on the left side. An irregular piece 
of blue and white dolomite (50 X 40 X 10 mm) lies in the breccia underneath the 
skull in this situation. 

One or more blows delivered from the front in the left fronto-temporal 
region and evisceration of skull. 

4. 1238/10 A.D. Calva~ia of indeterminate wx and age reconstructed from 
comminuted adult skull fragments lying in apposition in the breccia. Probably 
Parapapi0 broomi, Jones. See figure 33. 

A.  The central part of the frontal region ia lined with limestone and must 
therefore have been removed over an area (40 X 40 mm approx.) face and base 
of occipital region absent but whether due to blasting is now indeterminable. 

B. A direct downward blow delivered from the front on center of frontal bone 
region. 

5. 1238/11 A.D. Adult skull (bone 4mm thick) presenting excellent endo- 
cranial cast where bones (principally parietal8 and right temporal) have been 
blaated away. Anterior half of muzzle and teeth absent. Type specimen of Para- 
popw broomi, Jones, '36. See figure 32. 

A. Depressed fracture over an area (35 X 25 mm diameter) in the left lateral 
parietal region containing a circular central depression (10 mm diameter) or punc- 
ture where the bone is absent and the space is filled with lime crystals. Another 

B. 

tion) and endocranial caat of right fronto-parieto-occipita / region of an adult of 

B. 
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fracture runs transversely across the area covered by the parietal bone approxi- 
mately a centimeter behind the posterior margin of the large depressed area. The 
lateral wall of the left  orbit, the left zygomatic arch and the left  temporal bone 
were broken away and the cast and skull are deficient on the left  side below a line 
that joins the mid-point of the left  orbital roof with the left  acoustic meatus. 

B. A downward and inward blow delivered from the rear or left side with a 
jagged and penetrating object over the postero-lateral portion of the area covered 
by the left parietal bone. 

6. 1238/13 A.D. Body of mandible of adult female with almost complete 

A. 
B. 

7. 1238/16 A.D. Skull of an infant at the stage of eruption of first perma- 
nent molar. Complete base and muzzle preserved but all teeth except first molar 
and left  canine tooth broken off or absent. Bone 2.0 mm thick probably Parapuppio 
broomi, Jones. See figures 37 and 39. 

Extensive damage to and removal of cranial roof over an area (80 X 60 mm 
approx.) extending from nasal bones and orbits anteriorly to central parietal region 
posteriorly and to both infra-temporal fossae laterally. The lateral part  of the 
left  parietal and frontal bones have been crushed downwards and inwards at the 
parieto-temporal and pterionic sutures. When the base of the skull is placed in 
the fingers of one's left hand, the left  thumb fits neatly into the two depressions 
on the roof margin where the bone was crushed and split. These depressions are 
thus apparently due t o  conipression of the skull between the fingers and thumb 
of the left hand while it was manipulated. Its contents were probably removed 
from the opening in the antero-lateral portion of the roof. 

Direct downward blow delivered from the front over the right fronto-parietal 
region and removal of most of calvaria for evisceration of skull. The roof was 
indented and crushed between the fingers and thumb of a left  hand. 

8. 1238/17 A.D. Right orbit and palate of an  adult of a very robust- and 
short-, but high- and broad-faced type. Cf., Parupupio whitei, Broom. See figure 13. 

A. Lef t  half of palate comminuted and separated from right half in mid-line. 
B. Downward blows delivered from front and left side upon left  side of frontal 

and facial regions. 

9. 1238/30 A.D. Calvarial fragment of adult comprising glabella and central 
portion of frontal  bone, central parts of the two parietal bones, and upper part  
of occipital bone; also endocranial cast of frontal and parietal bones on the left 
side, medial half of left orbit and part  of left  maxilla and mandible. Cf., Para- 
papio whitei, Broom. 

The whole outline of the fragment is comminuted and jagged; bu t  in addi- 
tion the frontal bone was split longitudinally and transversely ; the coronal suture 
was sprung and two transverse fractures cross the parietal fragments. The margin 
of the area occupied by the endocranial cast shows a deficiency of 29 X 20 mm in 
extent. 

B. Skull and face smashed by one or several powerful blows delivered from 
front or right side on the right side, and evisceration of skull. 

10. 1238/33 A.D. Posterior half of juvenile skull (1.5-2 mm thick). Base 
virtually complete as  f a r  forward as  sphenoid bone on the right side, and roof as 
f a r  as  posterior par t  of frontal bone on left  side. Left  temporal bone and 
neighboring portions of skull absent. B Parapapio broomi, Jones. 

No distortion, and apart  from slight springing of the rieht tcmporo-parietal 
suture there is nothing in available parts of the specimen to indicate violence. 
This is  the type of specimen which, by its symmetry, enhances the evidence given 
by other specimens that their distortion was deliberate. 

dentition. Paratype of Parapapio broomi, Jones, '36. See figure 18. 
Fractured through symphysis and two halves crushed together. 
J a w  crushed by a bludgeon or stone by blow on left  side. 

A .  

B. 

A .  

A .  

B. No evidence. 
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11. 1238/34 A.D. Upper part of facial and anterior portion of neural region 
of an infantile skull with complete milk dentition. ? Parapapio whitei, Broom. 

A. The left fronto-zygomatic suture was sprung and the lime encrustation over 
the surface of the frontal bone over, and to the right of the mid-line shows that 
it was broken before fossilization. 

B. 

18. 1238 A.D. 35 A & B. Portion A is the right side of the neural part of 
an  infantile skull and endocranial cast. Portion B is the facial portion of the right 
side of the skull with which it articulates and which is still embedded in the breccia. 
Species indeterminable. 

The skull and the endocranial cast are defective in both the occipital and 
frontal regions in the center and on the left side; but there is no clear evidence 
that these deficiencies occurred before fossilization. A dolomitic flake (65 X 20 X 
10mm approx.) lies in breccia about two inches away from the skull. 

Uncertain; but probable that it was opened before fossilization. 

A .  

B. 

13. 1238/36 A.D. Endocranial cast complete in posterior three-quarters but 
deficient in frontal and anterior part of the temporo-sphenoidal lobes. 

A. Unfortunately interference with grinding tools has modified much of the 
original anterior face of the cast ; but its superior margin has largely escaped, and 
its irregularity and elevation show that the anterior part of the frontal bone was 
removed before fossilization. Further its indentations on the right side show that  
this region probably suffered most in the fracturing that led to its removal. 

Downward blow delivered from the front upon the frontal region affecting 
especially the right side. 

14. 1238/37 A.D. Right half of adult male mandible, almost complete, re- 

A. Fractured in symphyseal region and deficient in posterior and superior 

B. No evidence. 

15. 419 Tvl. 

Uncertain, but probable that it was opened before fosrrilization. 

B. 

ferred to  Pampappio Jonesi, Broom. See figure 22. 

part  of ascending ramurr. 

Calvaria of adult skull exposing endocranial cast where, owing 
to blasting, the bone happens to be deficient. I Purupapio whitei, Brown. Attached 
below in the breccia is the crushed and very worn mandible of a small primate. f 
Parapupio jonesi, Broom. See figure 1. 

The sagittal line of the frontal bone veers to the right of the rest of the 
sagittal suture at the bregma a t  an angle of 10 degrees. The left frontal and 
anterior portion of the left parietal bones have been bashed inwards so that  the 
surface they form lies 5 mm below that of the posterior part of the left parietal at 
the point of fracture, which run8 across both parietal bones. The facial portion 
of the skull is absent and the calvaria everywhere ends in jagged fashion. 

A lateral, inward and downward blow delivered from front or at side on 
the left parietal region and mid-line of the skull by a double-headed object. 
Evisceration of skull. 

Calvaria and posterior facial portions of grossly distorted adult 
skull exhibiting an endocranial cast where, owing to blasting, the bone happens to 
be deficient. Species indeterminable. See figure 5. 

One irregular depressed line of fracture extends transversely across the 
parietal region of the calvaria from one temporal bone to the other while another 
extends antero-posteriorly from the right orbit to the left parieto-occipital ex- 
tremity of the specimen. Where these two major fracture lines meet there is a 
lime-filled depression (7  X 15mm) along the line where the top fragment was 
squashed down. A second riqht-angled depression occur8 on the transverse fracture 
line 15 mm to the right of the principal lime-filled depression. Several other minor 
fracture lines are visible on the distorted endocranial cast. The outlines of all the 
bones present are jagged and irregular. 

A .  

B.  

16. 457 Tvl. 

A .  
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B.  A single blow with a double-headed object, or two major blows delivered 
from the front downwards directly upon the mid-line and to the right in the region 
eovered by the parietal bones, causing squashing or flattening of the skull. 

Calvaria of an adult skull of indeterminable sex presenting endo- 
cranial cast where, owing t o  blasting, the bone happens to be deficient. I Para- 
papw broomi, Jones. See figure 28. 

There is an approximately equilateral (6  mm) triangular puncture, limed by 
lime crystals in the left temporal bone (which has also been cracked) just above 
the posterior root of the zygomatic process, the left lateral part of the frontal 
bone is broken and lime-encrusted. The inferior portion of the skull below this 
region and the facial portion of the skull were apparently broken away. Right 
temporo-parietal suture is sprung. 

A lateral blow delivered from front or left side on the left side of the skull 
in the frontal and temporal regions. 

Broom to Parapapw broomi, Jones, '46. See figure 21. 

17. 469 Tvl. 

A .  

B .  

18. 

A.  
B. No evidence. 

19. 585 Tvl. Posterior half of an infantile skull (1 mm thick) filled with 
breccia: Species indeterminable. See figure 40. 

A. Depressed (4mm) radiating fracture in left lateral parietal region which 
caused depression and buckling of skull along line of fracture running tranwersely 
through the middle of the parietal bones. The main fracture gives impression of 
being due to, or exaggerated by, crushing by left thumb, while cranium waa being 
evacuated of its contents through anterior deficiency. The rock filling at the an- 
terior margin of the skull shows that this part of the skull had been broken away 
before fossilization. 

Destruction of anterior part of skull with a blow from front and crushing 
of posterior portion on left side between fingers and thumb during evieceration 
of cranial contents. 

Complete right side and anterior portion of left aide of adult 

501 Tvl. Right half almost complete adult female mandible, referred by 

Separated from skull and fractured in front of canine tooth. 

B. 

30. 

A .  
B. 

81. 

A .  

1460 Tvl. 

Beparated from skull and fractured in symphyseal region and crushed. 
Jaw crushed by bludgeon or stone, with blow from left side. 

Unnumbered Tvl. Neural portion of infantile cranium (0.5-1.0 mm thick). 
Species indeterminable. See figure 38. 

Skull grossly distorted by crushing along the line of the sagittal suture. 
Absence of occipital bone and posterior part of left parietal suggests that it was 
first struck in this region. 

The specimen fits so naturally into left hand as to suggest that the cruahing 
was done by a left hand. 

W. 1238/38 A.D. Almost complete skull. Cf., Papio spelaeus, Broom. At- 

A .  Geparation of mandible and rounded cavity in left temporo-parietal region. 
B. Blow delivered from left side in temporo-parietal region. 

female mandible. Type Parapapw whilei, Broom, '46. See figure 17. 

B. 

las vertebra lying medial to right zygomatic arch. 

Fossil baboons from hiakapansgat Valley limeworks 

1. 1326/1 A.D. Adult male mandible with virtually complete dentition. Type 

A. Separation from skull and fractures of left ascending ramus and middle of 

B. No evidence. 

specimen of Papw darti, Broom and Jenkins. See figure 16. 

right horizontal ramus or body. 
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8. 1326/2 A.D. Calvaria and upper face of an adult male skull, almost 
complete: second premolars and three molars present on both sides of palate. Re- 
ferred by Mollett, '46 to Parapapio b r o o d ,  Jones. 

A .  Deficiency of occipital and basal portions (posterior to pterygoid laminae) 
of skull. Within the interior of the calvaria are fragments of bone which like this 
specimen appear to have been partially transformed into collophanite. Skull ap- 
parently evacuated of contents. 

B. 

9. 1326/3 A.D. Virtually complete skull (or, where this is absent, endo- 
cranial cast) with face and dentition of an adult male with right ascending ramus 
and crushed body of mandible and atlas bone attached. Type specimen of Cerco- 
pithecoides wclilliumei, Mollett, '46. 8ee figure 11. 

A. The left half of the skull ia depressed (5-10 mm) below the right half pos- 
teriorly. A fracture runs transversely from a point slightly to the right of the 
sagittal suture in the mid-parietal region to another point a centimeter to the left 
of the suture and then backwards through the parietal and occipital bones to the 
left of the lambda and thence postero-inferiorly to the foramen magnum and 
forward through the skull base in the midline. The frontal bone was also frae- 
tured through the glabella and right supra-orbital ridge; and there is a depressed 
fracture (20mm long) at the left parietal bone in the vicinity of the parieto- 
temporal suture. The complete longitudinal cracking and dislocation of the skull 
so produced has caueed the palatal mid-line to form an angle of 10 degrees with 
the posterior part of the sagittal suture. No indication of evacuation of cranial 
contents. 

An inward downward and forward blow delivered from the front over the 
left parieto-occipital region, dislocating the whole of the left side of the skull 
forward and to the right. 

4. 1326/4 A.D. Virtually complets adult female skull, (and, where this ia 
absent, endocranial cast) with face and upper jaw. Teeth broken off a t  sockets 
and mandible missing. The palatal length excludes this skull from the genus 
Porapapb; amonget the known types in this horizon a t  Makapansgat its affinities 
appear to be closest with Papio darti, Broom and Jenkins. See figure 6. 

Extensive depressed fracture extending antero-posteriorly from the glabellar 
to the mid-parietal region and crushing the cranium (to the right of sagittal mture 
in the anterior parietal and posterior frontal region and in the center and medial 
half of the left frontal region) to a depth of 2 to 4mm. The orbits have been 
fractured in both floor and roof, also the right side of the muzzle is missing over 
a considerable area. No indication of evacuation of cranial contents. 

B. Violent direct downward blow delivered from the front with a double-headed 
object. 

5. 1326 A.D. 5 A & B. Endocranial cast (5A) fitting into an adult cal- 
varial fragment (5B) still in situ in breccia. The cast is defleient on the right 
side from the coronal suture t o  the occiput and an indentation (2-6 mm broad), 
apparently due to springing of the pterionic euture, separates the anterior ex- 
tremity of the temporo-sphenoidal lobe and the lateral orbital portion of the 
frontal lobe from the rest of the endocranial cast. Cf., Cercopithecoideu ruilliamsi, 
Mollett. 

A. The frontal portion of the sagittal sinus deviates 10 degrees leftward from 
the sagittal plane. A fracture line visible on both calvaria and cast runs diagonally 
antero-medially from central region of the right parietal bone towards the bregma. 
The right lateral border of cast is markedly elevated in the frontal and occipital 
regions showing tha t  the bones of the side wall of the skull had been removed 
posterior to the pterionic region. Anterior thereto three fracture lines run towards 
the orbit and the comminuted state of the bone and the displacement leftwards of 
the whole frontal region indicate that the distorting impact was mainly received 
in this locality. The lateral part of the left frontal lobe and the anterior portion 
of the left temporo-sphenoidal lobe were also distorted by a fracture in that region. 

Blow delivered probably from the front upon back of skull. 

8. 

A .  
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B. A downward and inward blow delivered from the rear over the right fronto- 

6. 1326/6 A.D. Adult skull severed coronally from the muzzle just anterior 
to  the orbits. Portion of right third molar just  erupting attached to the retained 
palatal fragment. Endocranial cast exposed where the skull roof has been re- 
moved by blasting. Cf ., Ce-rcopithecoides u~zllianzsi, Mollett. 

The right temporo-patietal suture is sprung. The right zygomatic arch, the 
right temporal and right lateral portion of the occipital bones are absent; as is 
also the petro-mastoid region of the left  temporal bone. The infero-medial wall of 
the right orbit is missing and the orbital fossa communicates with the nasal cavity 
through a 15 mm gap ;  while the nasal cavity communicates with the maxillary 
antrum through a 20 mm gap. 

A downward inward and backward blow delivered from the front over the 
right side of the face. 

7. 1326/7 A.D. Juvenile skull severed coronally through the frontal and 
sphenoid bones at the posterior end of the orbital cavity. Endocranial cast exposed 
where bone has been removed by blasting. Cf ., Cercopithecoides williansi, Mollett. 

Although the frontal  lobes are deficient i t  is obvious from the depression of 
the right fronto-temporal region in the endocranial cast tha t  the frontal region on 
the right side had been fractured. There was a slight springing of the coronal 
suture leftward from the bregma; and the sulci on the left  side of the cast are 
more accentuated than those on the right side. 

A downward and inward and backward blow delivered from the front over 
the right orbital region. 

orbital region. 

A .  

B. 

A .  

B. 

8. 1326/8 A.D. Juvenile fronto-parieto-occipital calvarial fragment. 
A. Grossly distorted, the right parietal bone has been depressed (or pushed in)  

and has two fracture lines running antero-superiorly to meet the sagittal suture 
where there is a quadrangular deficiency (approx. 4 X 13  X 13 X 18mm)  in the 
calvaria just  behind the bregma. The fracture lines a re  continued across the left 
parietal bone into the sprung coronal suture to the point where another almost 
square deficiency (10 X 12 mm) occurs in the antero-lateral angle of the left 
parietal bone. 

B. A downward and inward blow delivered from the rear in the right parietal 
region. 

9. 1326 A.D. 9 A & B. An almost complete adult endocranial cast ( 9 A )  
covered in part  by calvaria articulating with remaining parietal portion of ealvaria 
(9  B) still lodged in breccia1 matrix. Sex indeterminate. B Cercopithecoides 
williamsi, Mollett. 

The bone is in a friable condition; hut, irrespective of this, most of the 
occipital and right temporal bones have disappeared. The medial half of the 
right parietal bone had been fractured and depressed and a line of fracture runs 
to  the temporo-parietal suture, which has been completely sprung. The lateral 
wall of the right and left orbits had been smashed in and the right orbital cavity 
displaced leftwards so a s  to lie under the sagittal suture. 

A downward and inward blow delivered from the front on the right orbital 
region and muzzle. 

10. 1326/10 A.D. ( a )  Piece of breccia containibg left  side and most of 
muzzle of an infant skull lacking its calvaria. Cf., Cmropithecoides williamsi, Mol- 
l e t t ;  and (b )  within 30 mm distance the fronto-parietal portion of an  infantile 
calvaria, overturned as  though in the original position i t  assumed after removal 
from the infantile skull, to  whirh i t  apparently heloneed. 

The skull fragment exhibits two defieiencies in the left  temporal region. 
The calvarial fragment displays n sprung sagittal suture and 3 depressed fractiire 
extending over the anterior half of the (fronto-parietal) fragment on the right 
side. 

A .  

B. 

A .  
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B. A downward blow delivered from the front over the right fronto-parietal 

11. 1326/11 A.D. Fragment of left side of adult mandible containing second 
and third molar teeth. Sex indeterminable. ? Parapapio broomi, Jones. See figure 
20. 

Removal from skull and fragmentation of mandible. 

region and removal of calvaria. 

A. 
B. No evidence. 

18. 1326/12 A.D. Fragment of body of adult female mandible, right side, 
containing the two premolars and three molars in state of slight wear. ? Para- 
papio broomi, Jones. See figure 23. 

A. Fracture through body in front of first premolar and behind third molar 
teeth. 

B. No evidence. 

13. 1326/13 A.D. Fragment of body of adult male mandible, left side, con- 
taining two premolars and three molars in state of moderate wear. ? Parapapw 
broomi, Jones. See figure 19. 

A.  Fractured through symphyseal region and through body behind third molar 
tooth. 

B. No evidence. 

14. 1326/14 A.D. Greatly distorted calvaria of an infant skull in which 
coronal and sagittal sutures are open; facial portion, if present originally, was re- 
moved during blasting. Species indeterminable. See figure 2. 

The occipital and temporal bones and base of the skull have been removed, 
and the coronal and sagittal sutures widely separated. The anterior border of the 
right parietal overrides the posterior border of the frontal on the right side. There 
are linear depressions running antero-laterally in the right parietal region and 
the right half of the frontal bone, parallel to one another, each about 20 mm long 
and 5 m m  broad and separated from one another by a distance of approximately 
20 mm. All these bones (the two parietals and the frontal) were fractured before 
fossilization. 

B. Blow by a double-headed object delivered from the front on right frontal 
and right parietal areas; and removal of skull base. 

A .  

15. B.P.I. 22 M. Fragment of body and ramus of adult mandible left side 
? Para- containing three molars in state of moderate wear. Sex indeterminable. 

papio broomi, Jones. See figure 24. 
A .  
B. No evidence. 

Fractured through junction of body and ramus. 

Fossil awtralopithecids from Taungs, Sterkfontein, Kromdraai and Makapansgat 

1.  Awtra lop i thew africanus. Complete facial portion of skull articulating 
with an endocranial cast, which filled virtually the whole of the right side of the 
eranial cavity (and par t  of the left side in the frontal and parietal regions), but 
is deficient for the remainder of the left side of the cranial cavity (and that 
portion of the base which intervenes between the pterygoid laminae and the 
foramen magnum). A piece of bone, approximately half an  inch square, lies free 
on the lime-encrusted left surface of the cast, showing that the skull must have 
been sufficiently lacking on the left side to  have allowed of the entrance of this 
fragment into its cavity. 

The coronal suture was sprung slightly to the right and left of the b r e p a .  
The irregularity of the cast in the left frontal region suggests that  the bone 
suffered from a fracture laterally which extended posteriorly into this region. 
This supposition is consistent with the fact  that  the roof and lateral wall of the 
orbit were fractured. The left ramus of the mandible was broken and the right 

A .  
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temporal bone has disappeared. Apparently the fossil, though very little if at all 
distorted had suffered an extensive defect in the antero-lateral portion of its 
neural wall. 

B. 

8. Ptesionthroplls trcrnmaalensis type 1. A fragmented skull (without mandible 
or much of face) and a fronto-parieto-temporal endocranial cast lacking the right 
parietal and occipital regions. The right maxilla, premaxilla and malar are fairly 
complete and little crushed; the lef\ maxilla is better preserved but less complete. 
The base and the vault are sufficiently preserved to  yield accurate reconstruction 
of the general cranial dimensions. 

The general volume and shape of the endocranial cast have been altered by 
compression. The squashing of the cast is maximal anteriorly and the temporal 
height is estimated to be reduced by at  least 1 cm by the left temporal bone over- 
riding the parietal at their suture. The left temporal lobe tip was absent from 
the cast. Crushing and distortion ie  evident also in the chiasmatic and inferior 
frontal regions. The left temporal bone was so damaged that i t  waa removed 
piecemeal. 

A lateral blow on the left fronto-temporal region of the skull. 

A.  

B. 

S. Pleeianthroplls transvaalensis type 2. Fronto-parieto-temporal endocranial 
cast. Left fronto-parietal region deficient and occipital region and base entirely 
absent. The frontal portion of the sagittal sutural line has been deflected more 
than 15 degrees to the right of the parietal portion of the sagittal suture. 

A. The bregmatic angles of both parietal bones are the seat of two depressed 
fractures in the right pmietal bone that hinge together on each side of an 
irregular line; the left margin of the fractured area follows roughly the sagittal 
suture. The lateral margins of the area are depressed: the right 12mm and the 
left 4 mm below the remainder of the parietal bones. Running across these broken 
fragments and the frontal bones run radiating fracture lines to the left and right 
lateral orbital margins both of which were fractured transversely. Owing t o  the 
great distortion in the right Sylvian notch region the temporal bone overrode the 
parietal for a centimeter. 

A vertical blow just  behind and to the right of the bregma with a double- 
headed object. 

4. Pleaianthropus trmsvaalensis type 3. Parieto-occipital endocranial cast 
fractured (in blasting) horizontally through the occipital poles and coronally 
through the parietal region in the vicinity of the vertex. 

A. Fragments of bone in the substance of the east show that the skull must 
have been open in some region or other (as in the Taungs specimen). The sagittal 
and lambdoid sutures have both been sprung. In addition to minor fracture line6 
a major line of fracture runs completely across the cast through the parietal re- 
gions and skirting the anterior margin of the right parietal area fragment. The 
postero-medial portion of the left parietal area is depressed below the right parietal 
area a t  the sagittal suture and even more deeply below the antero-lateral portion 
of the bone both anteriorly and laterally. 

A vertical blow slightly to the left of mid-parietal region with a bludgeon. 

Paranthropw robustw.  Side of upper face, zygomatie arch, sphenoid, tem- 
poral and portion of occipital bones of the left side and a plaster endocranial cast 
of the interior of the preserved portions. 

A. Left parietal bone crushed into floor of skull under a piece of stone ( ?  
dolomite). 

B. Vertical blow in the left parietal region with a rock. 

6. Awtralopithecus prometheus. Occiput exhibiting major portion of occi- 

A. Separation from remainder by transverse shattering of the vertex and 

B. A severing transverse blow with bludgeon on the vertex and tearing apart 

A lateral blow on the left temporo-parietal region of the skull. 

B. 

B. 

5. 

pital bone and posterior third of each parietal bone. Margins of bones jagged. 

avulsion of the front and rear halves of the skiill. 

of the front and back halves of the broken skull. 


