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CHAPTER 11

TAPHONOMY OF STERKFONTEIN
AUSTRALOPITHECUS SKELETONS

Ron J. CLARKE

ABSTRACT

The rarity of complete or partial skeletons of Plio-
Pleistocene hominids in open-air sites is due to the scatter-
ing and breakage of bones by carnivores and scavengers.
In caves, it is also due to those factors, plus the scattering
and breakage caused by falling rocks and movement in a
talus slope. At the Sterkfontein Cave site, however, there
are two partial skeletons (Sts14 and StW431), consisting
of torsos that appear to have resulted from feeding by a
particular predator or scavenger. There is also a virtually
complete skeleton that resulted from an individual fall-
ing into a shaft, being apparently mummified, and then
sealed in by flowstone before the bones could be crushed
and scattered by rock movement on the steep talus slope.
This paper discusses the factors involved in the preserva-
tion and distribution of hominid skeletal remains at Ster-
kfontein, including those hominid remains less complete
than these three skeletons.

INTRODUCTION

Under the right conditions it is possible for com-
plete animal skeletons and even soft tissues and stomach
contents to be preserved as fossils for millions of years
as they were in the 50 million year old Eocene oil shale
deposits of Messel, near Frankfurt, Germany (Schaal
and Ziegler, 1992). Thus, theoretically, there is no rea-
son why, with correct conditions for preservation, com-
plete skeletons and soft tissues of early hominids should
not somewhere have been preserved. However, except in
the case of deliberate burials by Neanderthals and Cro-
Magnons of relatively recent times, complete or partially
complete skeletons of early hominids are very rare. Nat-

ural preservation of soft tissues has only occurred in very
recent mummified bodies such as those from the Bronze
Age in the Alps and the Incas in the Andes that were pre-
served by freezing or from the Iron Age of Denmark and
England preserved in peat bogs (Bahn, 1996).

In the case of the Plio-Pleistocene sites that have
yielded fossil remains of early hominids it is rare to find
complete or partial skeletons. Although in East Africa the
sedimentary conditions for preservation are good (volca-
nic deposits in ancient lake beds), most hominid skel-
etons were damaged and disturbed either before burial
by predators and scavengers and/or after burial by water
disturbance, erosion, weathering and animal trampling.
Classic examples of such post-burial disturbance are the
skeletons of “Lucy” and Olduvai Hominid 62.

The preservation conditions in the dolomite caves
of South Africa, while very different to those of the East
African lake beds, were affected by their own set of
modifying factors. The degree of completeness of a fos-
sil specimen at Sterkfontein Caves, be it cranial or post-
cranial bone or whole or partial skeleton, is dependent
upon the following factors:

1. Mode of introduction to the cave, for example, by
big cat, hyena, porcupine, bird of prey, death trap or
slope wash.

2. Position within the cave, such as under protective
roof overhang, beneath open shaft, on talus slope
which is subject to rock fall and displacement, in
water, beneath stalactites, or on floors which might
be subject to collapse into lower chambers.

3. Decalcification of cracked and crushed specimens
that had been held together by the natural consoli-
dant calcium carbonate.
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4. Mode of recovery of fossils can also damage or sep-
arate parts of what was a more complete specimen.
These recovery methods are dynamite blasting by
the lime miners and palaeontologists, drilling and
breaking of fossil-bearing rock, pick-axe and shovel
in decalcified cave infill, chiselling away of brec-
cia encasing fossil bones and acetic acid cleaning of
cracked and crushed specimens.

As with much of the other fauna from the Sterk-
fontein caves, the Australopithecus specimens usually
consist of either partial or almost complete cranial ma-
terial or fragments of cranial and post-cranial material.
There are only two partial skeletons, Sts 14 and StwW 431
from member 4 (dating to between 2 and 3 million years
ago) and one virtually complete skeleton, StwW 573 from
member 2 dated to at least 3.3 million years ago. It is of
interest to examine these skeletons in order to determine
whether there are any clues as to how the individuals
came to be in the cave and why it is that all other homi-
nid specimens are so fragmentary.

AUSTRALOPITHECUS PARTIAL SKELETON
Sts 14

This individual is represented by nine thoracic ver-
tebrae with some rib fragments, six lumbar vertebrae, a
sacrum and both os coxae forming a virtually complete
pelvis, superior shaft and neck of left femur, and a tibia
fragment (Oakley et al., 1977). These elements, with the
exception of the tibia and ribs are described by Robinson
(1972) and the partial skeleton is illustrated in Howell
(1965) and Reader (1981).

These bones were present in a relatively small block
of breccia that according to Broom et al. (1950) “was
blasted out on 1% August 1947.” As it was Broom and
Robinson who were blasting there at that time we can
assume that they would have recovered any associated
blocks from the blast. Unless other parts of the skeleton
had been in adjacent breccia blasted out prior to 1939 by
the lime miners we might also assume that the specimen
Broom and Robinson recovered represented all that had
been preserved of the individual in the cave. Broom et al.
(1950) described only the right side of the pelvis (ilium,
ischium and pubis) illustrating it from both lateral and
medial sides. They also described and illustrated the left
femur. Robinson (1972) referred to the right “innominate”
having been separated from the block and that a “natural
cast of the lateral face of the right innominate was intact
in the block”. He clearly meant the medial face of the
innominate because one published photograph (Findlay,
1972) shows Broom holding the block with the lateral
face of the right ilium exposed on the surface and the me-
dial face still buried in the block. Two other photographs
(Place, 1957) show the same view of the block in close-
up and also John Robinson cleaning the ilium out of the
block with the aid of hand-held tools. Robinson (1972)
explained that because of the natural cast of the right “in-

nominate” and “the fragmentary, damaged, and delicate
appearance of the remaining pieces in the block,” Broom
decreed that no preparation was to be done on the block.
Only after Broom’s death did Robinson use acetic acid
to extract the remaining parts of the pelvis, the vertebrae
and ribs from the block.

Broom et al. (1950) mentioned part of a badly
crushed skull being associated with the skeleton. This
specimen must have been Sts 13 recovered on 29" July
1947 (i.e., two days before the pelvis) and consisting of
an elderly adult partial face with most of right dentition
and part of left dentition. Unfortunately the specimen
was never described and is listed as missing by Oakley
et al. (1977). It would anyway have been impossible to
demonstrate that such a crushed partial maxilla belonged
with the Sts 14 partial skeleton even had it been found in
the same block. Firstly, there are many other adult Aus-
tralopithecus cranial fossils in the surrounding member
4 breccia and any of them could potentially have come
from the same individual as Sts 14. Secondly, as so much
of the Sts 14 individual is missing (cervical vertebrae,
shoulder girdle, arms, hands, feet and both legs apart
from the proximal femur fragment and tibia fragment)
there is no reason to suppose that the torso had an as-
sociated skull when it reached its final resting place in
the cave.

The big question concerns what happened to those
missing parts and how is it that just the central part of
the body is intact? Theoretically the lime-mining of the
1930s could have removed those missing portions but,
if so, then at least some parts should have been found
during our processing of the lime miners breccia dumps.
Many hominid fragments have been discovered during
that processing and | found that some of them fitted with
specimens recovered by Broom (Clarke, 1990). One of
the most important of such associations occurred on 29
of August 2002 when | identified a hominid tooth just
cleaned out of breccia from the miners dump (D18) as
being the missing left upper third molar from Broom’s
17 August 1936 discovery of the first Australopithecus
adult cranium TM1511. It then occurred to me that if
there was one tooth from the dump, perhaps there had
been others and so on 2" September | checked our col-
lection of fossil hominids from D18 and identified the
missing right upper third premolar that had been recov-
ered on 24 March 1981 and catalogued as StW 91 (Figure
1). Although we have a large amount of the dump still to
process it seems most probable that, had there been any
other parts of skeleton belonging to Sts 14 we should by
now have found at least one bone and we have not. Thus
I am drawn to the conclusion that possibly the fact that
mainly the spinal column, pelvis, and an attached par-
tial limb-bone are preserved in Sts 14 suggests the action
of a particular predator or scavenger. Support for such a
conclusion comes from another partial skeleton of Aus-
tralopithecus, StW 431 which will now be discussed.
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Figure 1. A left upper third molar set on the lingual side of the maxillary toothrow of TM1511 is clearly the
antimere of TM1511’s right upper third molar, as discovered and identified by the author in breccia
from a lime miners dump. He also identified the right upper third premolar from that dump.

AUSTRALOPITHECUS PARTIAL SKELETON
STW 431

This individual is represented by nine consecutive
thoracic and lumbar vertebrae, sacrum that joins to left
and right incomplete os coxae, one right rib fragment,
partial right scapula, partial right clavicle, distal half of
right humerus and the articulating proximal halves of
right radius and ulna (Toussaint et al., 2003, Kibii and
Clarke, 2003) (Figure 2). These fossils were recovered
close together during excavation of an area of decalci-
fied Member 4 breccia by A. R. Hughes in February and
March 1987.

As with Sts 14, the specimen consists largely of the
pelvis and spinal column (minus the cervical vertebrae)
and parts of one limbh. Again the question arises as to
what happened to the skull and other missing parts of
the skeleton. In this case all the surrounding areas of de-
calcified breccia were excavated and sieved by Hughes
and his excavation team. Thus, if there had been other
parts they should have been recovered. Job Kibii anal-
ysed all of the faunal remains from the excavated decal-
cified Member 4 area and did recover a crucial fragment
of the ilium that provided a link with the sacrum. This
piece had previously been misidentified as bovid. A sub-
sequent thorough search by Kibii and Clarke of all the
bags of bone fragments from that area resulted in the re-
covery of four more small but important fragments of the
pelvis (Kibii and Clarke, 2003). If there had been other

Figure 2. StW431, a partial Australopithecus skeleton
from Sterkfontein Member 4.
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substantial elements of the same skeleton present they
would have been identified by Kibii during his detailed
analysis. He did indeed identify eleven other hominid
post-cranial fossils of different individuals from various
parts of the Hughes excavation (Tobias et al., 2003).

Thus the fact that the preserved skeletal portion of
the StW 431 individual follows a similar pattern to that
of the Sts 14 individual suggests that both could have
been subjected to the same kind of predation or scaveng-
ing that left only the thoraco-lumbar vertebrae and pelvis
with remnants of ribs and of one limb.

OTHER STERKFONTEIN
AUSTRALOPITHECUS PELVIC AND
VERTEBRAL FOSSILS

It is of interest to note that from 68 years of fos-
sil recovery and excavation of the Sterkfontein member
4 breccia and out of a substantial collection of hominid
post-cranial fossils, only two other catalogued pelvic
fossils and three catalogued vertebral fossils have been
recovered. These are Sts 65 right ilium associated with
a vertebral fragment (Robinson, 1972), StW 611 left
ischium found by Job Kibii (Tobias et al., 2003), Sts
73 thoracic vertebra (Robinson, 1972) and StwW 8 four
lumbar vertebrae conjoined with StW 41 two thoracic

Figure 3. The conjoining hominid thoracic (StwW 41)
and lumbar (StW 8) vertebral series from
Sterkfontein Member 4.

Figure 4. The skull and left humerus of StW 573, a
complete Australopithecus skeleton from
Sterkfontein Member 2.

vertebrae (Tobias, 1973) (Figure 3). These conjoining
vertebrae are of significance because they suggest that
they could have been part of a torso similar to that of
Sts 14 and StW 431. The four lumbar vertebrae (StwW8)
were identified by P.V. Tobias in November 1969 in a
display cabinet in the Sterkfontein tea room, and the two
thoracic vertebrae (StW 41) were cleaned out of brec-
cia from the limeminers’ Dump 18 on 10th of January,
1975. Thus there is a strong possibility that other parts
of the same skeleton were blasted out by the lime miners
and taken or sold as souvenirs. Although the ilium of Sts
65 could potentially have belonged with these vertebrae
there is a size difference suggesting that they are prob-
ably from two different individuals. The StW 8 lumbar
vertebrae are considerably larger than those of Sts 14
whereas the Sts 65 ilium is of similar size to Sts 14. The
Sts 73 thoracic vertebra is however of similar size to the
StW 41 thoracic vertebrae and therefore could possibly
have come from the same individual.

AUSTRALOPITHECUS COMPLETE SKELETON
STW 573

This individual is represented by virtually a whole
skeleton including the skull, currently being excavated



from the Member 2 breccia within the Silberberg grotto
(Clarke, 1998, 1999, 2002) (Figure 4). Its significance
lies in the following factors: 1) it is complete apart from
most of the foot bones that were blasted away by lime
miners and were never recovered. No other such com-
plete skeleton of Australopithecus has ever been found.
2) it has an age of at least 3.3 million years old. (Par-
tridge et al., 1999) and has also been dated by another
method to c. 4 million years old (Partridge et a., 2003). It
is thus the oldest Australopithecus in South Africa. 3) its
total anatomy is revealing information for the first time
about a complete Australopithecus individual including
stature, limb ratios and clues to its mode of locomotion.
4) it provides for the first time an opportunity to analyse
the taphonomic history of a complete Australopithecus
skeleton.

The fact that the skeleton is complete and does not
show any signs of carnivore damage rules out carnivore
as the agent of accumulation. The location of the skele-
ton near the base of a steep talus cone suggests that it was
probably an individual that either fell into a shaft by acci-
dent or climbed in but was unable to climb out. The pose
of the skeleton with left leg crossed over right and one
arm stretched above its head is suggestive of a body that
rolled down the talus slope. The skull is intact with the
mandible still in its closed position and the other skeletal
elements are generally in correct anatomical relationship
to each other. The left hand is particularly informative
as it is not only complete but is clenched with the thumb
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across the palm (Figure 5). This indicates that the body
possibly mummified in dry conditions in the cave and
that the mummified skin and tendons held the bones in
their correct anatomical relationships. It seems that the
corpse was not accessed by dermestid beetles because,
had they cleaned the flesh from the bones, then many
of the skeletal parts, especially the hand bones, would
have been disarticulated and scattered on the stony talus
slope.

Following the mummification during a dry phase
there was a change in climate to wet conditions. This
resulted in water removing sediment beneath part of the
surface of the talus slope and forming a cavity into which
the infill supporting the mid-section of the skeleton col-
lapsed. This collapse had the effect of wrenching the
left humerus away from the forearm at the elbow joint
and breaking the femurs in mid-shaft. The disturbance
caused to the central part of the skeleton by this col-
lapse in the rock-filled matrix also resulted in breaking
and scattering of ribs and of the right forearm, wrist and
hand as well as crushing and partial disintegration of
the pelvis. Some of this disruption could also have been
exacerbated by the water still partially flowing through
that collapsed area. Following this there was the build-up
of a massive stalagmite within the cavern and part of it
consisted of a thick flowstone that covered the Member
2 talus slope and sealed in the upper part of the skel-
eton down to the broken ends of the upper femur shafts.
At this point the flowstone filled the cavity beneath the

Figure 5. View of the left hand bones of Stw 573.
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lower femurs, tibiae, fibulae and feet.

Thus one can see in this one individual skeleton
three different conditions of preservation resulting from
different post-depositional influences. Firstly, there is the
intact preservation of the left hand skeleton as a conse-
quence of apparent mummification followed by burial
with no disturbance. Secondly, there is the broken up na-
ture and fragmentation of the central part of the skeleton
and right arm due to collapse into a cavity. Thirdly, there
is the crushing and disintegration of parts of the pelvis
due to rock fall and pressure and possibly to the water
action from the flow beneath the talus surface.

One can thus see that in a talus deposit within do-
lomite caves a complete skeleton could be broken, frag-
mented and scattered by rock-fall, collapse, water-flow
and filtering of small elements through holes in the ta-
lus slope. However, if the skeleton of StW 573, was to
be subjected to decalcification there would still remain
some substantial identifiable post-cranial and cranial
portions and the end result would be very different to that
of the decalcified StW 431 or the breccia-encased Sts 14.
Those two cases do appear to have resulted from preda-
tion or scavenging in which the skull, cervical vertebrae,
most of the limb bones, hands and feet were separated
from the torso before it reached its final resting place in
the talus slope. There are no signs of carnivore gnawing
on any of the elements of these torsos but there are defi-
nite carnivore gnaw marks on several of the isolated limb
bones from other parts of the member 4 talus deposit.
One very good example is that of the heavily gnawed
distal right humerus StW 339 which was recovered from
an adjacent square, just above the right radius shaft Stw
348 and right ulna shaft StW 349. These two bones both
display apparent carnivore tooth crushing on their proxi-
mal and distal ends and | consider them to belong to the
same individual as StW 339 humerus. As a unit this mid
portion of arm contrasts markedly with the StW 431 mid
portion of right arm which displays no carnivore marks
(Figure 6).

SUMMARY

From the complete articulated skeleton and skull of
StW 573 it is apparent that it was an individual that fell
into the cave, was not attacked by carnivores or fed upon
by scavengers, was apparently mummified and buried
before the bones could be scattered. The cranial fossils
from a large number of Australopithecus individuals in
the Member 4 breccia suggest that there should also have
been, in the vicinity, an equally large number of Aus-
tralopithecus skeletons. Yet only two partial skeletons
have been recovered and they have no associated cranial
fossils. These two torsos seem to be what was left after
the individuals had been fed upon by a particular type of
carnivore or scavenger that had removed the skull, cervi-
cal vertebrae and most of the limbs.

The postcranial bones from the other Australopithe-
cus individuals represented by skulls could have been

Figure 6. Comparison of a hominid forelimb set heavily
gnawed by carnivores at the elbow joint
(note the missing distal end of humerus
StW 339 and damage to proximal ends of
radius StW 348 and ulna StW 349; left side
of photograph) and an undamaged forelimb
from the partial Australopithecus skeleton
StW 431 (right).

broken up and scattered by predators, scavengers, rock-
fall and filtering of the fragments through the talus cone.
Indications of all these taphonomic agents are shown by
the condition of the bones and the widespread distribu-
tion of elements assigned to single individuals within the
Member 4 talus.

REFERENCES

Bahn, P. (Ed.) 1996. Tombs, Graves and Mummies. Weiden-
field and Nicolson, London.

Broom, R., Robinson, J. T., Schepers, G.W.H. 1950. Sterk-
fontein Ape-Man Plesianthropus. Transvaal Museum,
Pretoria.

Clarke, R.J. 1990. Observations on some restored homi-
nid specimens in the Transvaal Museum, Pretoria. In:
Sperber, G.H. (Ed.), From Apes to Angels, Essays in
Anthropology in Honor of Phillip V. Tobias. Wiley-Liss,
New York, pp. 135-151.

Clarke, R.J. 1998. First ever discovery of a well-preserved
skull and associated skeleton of Australopithecus. South
African Journal of Science 94, 460-463.



Clarke, R.J. 1999. Discovery of complete arm and hand of the
3.3 million-year-old Australopithecus skeleton from Ster-
kfontein. South African Journal of Science 95, 477-480.

Clarke, R.J. 2002. Newly revealed information on the Ster-
kfontein Member 2 Australopithecus skeleton. South
African Journal of Science 98, 523-526.

Findlay, G. 1972. Dr Robert Broom. Balkema, Cape Town.

Howell, F.C. 1965. Early Man. Time-Life Books, New York.

Kibii, J.M., Clarke, R.J. 2003. A reconstruction of the Stw
431 Australopithecus pelvis based on newly discovered
fragments. South African Journal of Science 99, 225-
226.

Oakley, K.P., Campbell, B.G., Molleson, T.I. 1977. Catalogue
of Fossil Hominids, Part 1: Africa. British Museum,
London.

Partridge, T.C., Shaw, J., Heslop, D., Clarke, R.J. 1999. The
new hominid skeleton from Sterkfontein, South Africa:
age and preliminary assessment. Journal of Quaternary
Science 14, 293-298.

Partridge, T.C., Granger, D.E., Caffee, M.W., Clarke, R.J.
2003. Lower Pliocene hominid remains from Sterkfon-
tein. Science 300, 607-612.

Clarke » 205

Place, R. 1957. Finding Fossil Man. Rockliff, London.

Reader, J. 1981. Missing Links. Little, Brown and Co., Bos-
ton.

Robinson, J.T. 1972. Early Hominid Posture and Locomotion.
University of Chicago Press, Chicago.

Schaal, S., Ziegler, W. 1992. Messel. Clarendon Press, Ox-
ford.

Tobias, P.V. 1973. A new chapter in the history of the Sterk-
fontein early hominid site. Journal of the South African
Biological Society 14, 30-44.

Tobias, P.V., Clarke, R.J., White, H. 2003. Sterkfontein Re-
search Unit 2" Report, April 2001-June 2003. University
of the Witwatersrand, Johannesburg.

Toussaint, M., Macho, G.A., Tobias, P.V., Partridge, T.C.,
Hughes, A.R. 2003. The third partial skeleton of a late
Pliocene hominin (Stw 431) from Sterkfontein, South
Africa. South African Journal of Science 99, 215-223.



