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Sts 14, a male subadult 
partial skeleton of 

Austra!opithecus africanus? 
a b* b D. Gammery ' and J.F. Thacke ray 

, 

S 
TS 14 AND STW 431 ARE PARTIAL SKELETONS 

representing AlIstralopitlleClls a/rieall/ls 
from Plio-P leistocene deposits at Sterk

fontein, Ga uteng, South Africa. Both include 
,Pelvic bones. S ts 14s is a right subadult 
innominate described by Broom et (l1.'~ and 
Robinson .' Stw 431 includes a righ t adult 
innomina te described by Toussaint et al.~ 
Determining the sex of australopithecines 
fro m innominate bones is difficult, especially 
in the case of subadult specimens such as Sts 14. 
In thi s article we discuss matters concerning 
the sex of Sts 14 and Stw 431, and conclude 
that bo th represent males, notably on account 
of the morphology of the ante rior inferior iliac 
spine. Sts 14 is relatively small, no t because 
of the possib ility of its being a femal e, bu t 

... ' instead on acco unt of the fact that it probably 
rep resents an ado lescen t individ ual. 

1 5ts '4 was considered by Robinson l to be 
an adult individual. However, more recent 
analyses of the sacrum,S-l coxal bone6.7 and 
pelvis6-' demonst rate that this partial skele
ton ce rtainly represents a subadult. The sa
crum (5ts 1 4q) shows the lack of fusion of the 
vertebral body between 51 and 52 and be
tween 52and 53,and an epiphyseal plate ex-

',I ists on the auricular surface.s On the hip 
; bone, the auricular surface does not have 

striation s cha rac te risti c o f an unfused 
epiphysis. The iliac crest is not fused in 
5ts 1 4r.H All this evide nce pOints strongly to 
5ts 14 representing a subadult individual. 

Kibii et (1 / .9 used the sciatic notch to 
d e te rmine th e sex of a u s tra lopithe
cine foss ils. They concluded that Stw 
431 represen ts a male and agreed with 
Robinson) in suggesting that Sts 14 was a 
female. However, the greater sciatic notch 
is not necessarily a reliable fea ture for 
determining sex in all hominid speci
mens. For exa mple, it is not a reliable char
ac te r for d e te rmin ing sex in subad u lt 
huma ns, nor is it d iagnostic in the case of 
modern adu lt African human popula
tions, although its applicability is be tter in 
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modern ad ult Europea n Homo snpie/ls. 
Furthermore, the modern human pelvis 
does not h ave the same morphology and 
functionality as those of australopithe
cines. 

The anterior inferior il iac spine (AIlS), 
shown for Sts 14s in Fig. I , is a characte r 
that is more developed in male australo
pithecines than in females, and appears 
to be a good criterion for assessing sexual 
d imorphism. For example, the AIlS of 
SK 3155b, considered to be a female, 1O has 
a relatiyeJy small lamella separated froni '" 
the ac~bu lum . ~y contrast, Stw 431, a" 

male a ustralopithecine,'" has a distinctly 
robust iliac spine, adjacent to the ace tabu
lum. Similarly, the same robustness of the 
spine is displayed in SKSO, w hich has also 
been identi fied as a male austra!o p ithe
cine. iO 

Significantly, the AlIS is well d eve loped 
in Sts 14s as well as in Stw 431 (Fig . 2). 
The morphology is similar in both speci
mens, including the robust protuberance 
adjoin ing th e supe rior margin of the 
acetabulu m. 

In the h uman pelvis, th~ AIlS is well 
d eveloped , con trasting vJith the condi
tion in apes.1l

-
1
'" The d evelopment of the 

iliac spine is evidently related to erect pos
ture and !ocomotion,lJ,U since it is the 
locale of insertion of the iliofemora l liga
ment and the m. rectJ/s /en'lOr i, which are 
essential for h abitual biped alism. The 
reason tha t the iliac spine is more d evel
oped in males relates to grea ter stresses 
o n the supe rior p art of the pelvi s in 
individuals of this sex. 

It is appareryt that the difference in 
robustness of the anterior inferior iliac 
spine is related to sexual dimorphism in 

lor correspondence. 
gommery@ivry.cnrs.lr Fig. 1 . Pelvis o f Sts 14s. indicating the position of the anterior inferiOl iliac spine (Ail S). 
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Fig. 2. Profiles of the anterior border of the hip bones of Sis 14 (right) and SIw'431 (left). Bolh display a promi
nent anlerior inferior iliac spine (AilS) adjacent to the acetabulum (AC). The prominent AilS is considered to be a 
male feature. Stw 431 represents an adult male. whereas Sis 14 is here considered to be an adolescent male of 
the same species.' 

australopithecines. In terms of this crite
rion , Sts 115 represents a small male, a-nd 
its smallness relative to Stw 431 relates 
in part to differences in individual age. 
Stw 431 is larger because it probably 
represent's an adult male, whereas Sts 145 
is a sma ller (adolescent) male. 

It has been suggested that Sts 5 {'Mrs 
PIes') and Sts 14 represent the same indi
viduaLS Both are adolescent individ uals 
and both were found in close proximity to 
each other at the top of Member 4 at 
Sterkfontein. 16 It has also been suggested 
that Sts 5 represents a male. 17•18 lf Sts 5 was 
indeed a male, it is consisten t wi th the 
possibility that Sts 14 represen ts the same 

individual, since our presen t study indi
cates that Sts 14 was also male. 

This work wa s suppor ted by funds from PAl . 
PROTEA between France and South Africa (NRF, 
ministries of Resea rch and Fo re ign Affairs o f the 
French governme nt, and the French Embassy in 
South Africa), and UrR 2147 of the CNRS. 
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Research opportunities :vvith Europe: 
preparing for FP7 
The Department of Science arid Technology (DST) invites 
researchers interested in the European South African Science and 
Technology Advancement Programme (ESASTAP) to a workshop, 
on 18 ALJgUSt 2006 at the Innovation Hub, Pretoria . This will start 
the ESASTAP campaign to prepare the South African research 
community for participation in the European Union 's forthcom
ing Seventh Framework Programme (FP7), to be launched in 
early 2007. The workshop wi ll provide-the latest information on 

The first call for these SIPs will be 
an d d ose on 30 September 2006. 
other experts will then work I 
have s,ubmitted SIPs to refine their 
laboration with European consortia. 

The submission of an S I F; '~i ~ 1 b~ ·; '.(:~lg~.!:~~!~ f'~~ 
funding applications to v ;;;:'~:;~c\\~,;;;'gi'irb~;t~iGt';<Ai;T~~ last quarter of 2006. A c 

will then be PUbliShed -~~~~~~:~f~~~~~~~ 
~outh ~I ~Dartners 

the scientifi~ content of, as we ll how, to' part'ic;: i p~te i~, the ~ F?; Ii. l.~.! ft~l?g~~~~~~&~0;~.>j 
will also launch the ESASTAP FP7 summaries-qf intended partici. :~:. 

pation (SIP) exercise, which is the main ' prelimin;r;yp:~~c~~~i~~j~,~~1:[~~ 
in which South African researchers will be invited ,. .~ 
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The fat con tent and the fatty acid com
posi t ion of the fourteen species are 
recorded in Table 1. Th is table shows 
exceptiona lly high fat contents of 22.7% 
and 19.3% for rudder fish (Celltr%phus 
niger) a nd armourhead (Pelltaceros spe
cies), respectively, whereas smoolh- a nd 
ro ughskin oil fish (NllvettllS species) both 
had more than 13% fat. Fish containing 
slich high fat contents where indigestible 
wax esters are present may lead to severe 
diarrhoea. The wax ester con l'ent of the 
'butter fish' (Lepidocybiulll f/aVObrtlllllcUIIl) 
was 23%3 and dietary recom mendations 
\vere given to the public. The wax ester 
content of smooth and roughskin o il fish 
(RlI vettlls species) is abo ut 13% a nd 
similar dieta ry recommendation s for 
these fi sh are sugges ted. The o the r fis h 
species investigated in this survey require 
110 special warning. 

The fatty acid compositions show a very 
high content (>20%) of C22:6 (docosa-
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hexaenoic acid or DHA) in the lip ids of 
alfon sino (Beryx speJldells), jacopever 
(Helicalell/IS lIIaCl/latll ), d ane (Porcostoma 
del1dntn) a nd blu enose (l-/yperoglyplle 
antarctica). This phenomenon is common 
in fis h having low fat contents and has 
been observed previously.~ The results in 
th is report, together w ith the hea lth 
warning, shoujd be included in the food 
co mp os itio n tabl es of the Medi cal 
Resea rch Counci l. 
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of preservatio n a nd colou r, it could be 
conclud ed tha t it most probably belon ged 
to the Stw 431 A/./sl mlopilhecus partial s kel
e ton. l This was co nfirmed w hen it was 
found to'fit at three small pointsofcontact 
a t its a nte rior e nd w ith the Stw 431 left 
acetabulum a nd along its au ricu lar s ur
face wi th the Stw 431 sacrum . A subse~ 

qu e n! thorough search by both of us 
through the mcmy bags of fragments from 
excava tion squares associated with the 
43"1 ske leton prod uced four more frag
ments. O ne piece fitted with the la rger 
fragmen t a long the posterio r a uric ular 
surfa ce, and a n other joined with the 
lateral surface behind the left ace tabu lum. 
Th e third fragme nt represented th e 
poste rior part of iliac crest a nd supe rior 
iliac spine of the rig ht ilium, and the 
four th was a small fragment of the rig ht 
pos terior auricu.lar surface \,vith adjacent 
supe rior a nd lateral surfaces of the right 
ilium (Fig. 1). 

A reconstruction of the Stw 431 
Australopithecus pelvis based on 

newly discovered fragments 

This discovery of a large portion of left 
iliu m that links the sacrum Zl nd ace ta
bulum was of g rea t significa nce because 
previously the o rienta tion of the iliu m to 
sacrum had not been kn own, as the rig ht 
ilium had no contact with the sacrum. 
Now it was possible, th rough mirror 
imaging of these uncrushed and undis
torted le ft and right ilia, to obtai n an accu
rate reconstruction of much of the pelvis 
and to see the exact orientation of the 
blades of the lIia (Figs 2, 3). This was 
achieved in th e foHowing way. 

J.M. KibW,b and R.J. Clarkeb' 

A
NEWLY DISCQVEltED LARGE FRAGMENT 

of ilium be longing to the Sterkfon tein 
AIlstrniopitlleCl/5 pe lvis Stw 431 has en

ab led us to make an accu rate reconstruction of 
muc h of the pelvis. This shows that the blades 
)( the pelvis flared out laterally, unli ke those 

of modern hu m an s, wh ich a rc mo re verlica ll y 

orienta ted. 

Introd uction 
During May 2002, o ne of us O.MK), 

while a nalysing boxes of foss il fragments 
fro m Sterkfonte in Member 4, identified a 
pos terior portion of hominid ilium tha t 
hZld , at the time of its recovery in 1987, 
been mistakenly clClssified as a bovid. The 
fragmen t, mea surin g a pprox imatel y 
8.5 cm long by 4.5 cm in d epth, represents 
the postero-inferior por tion of the left 
ilium ex tendi ng from the middle of the 
greater scia tic notch back to the posterio r 
supe rior iliac spine and adjacent portion 
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• Author for correspondence. 
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of poste rior iliac cres t. This latte r region is 
inflated in the form of a tuberosity an d 
projects about 2.5 cm behind the auricu lar 
surface that articulates w ith the sacrum. 
The fragment was marked with the loca
tion Q/45 21' ]1"_22' 11 ", and from this 
grid square and depth and from its s tate 

"I) The sacrum was se t ve rti ca ll y o n 
pla s tic ine o n a tu rntab le a nd the 
newly constructed left iliac portion 
was placed in to position aga inst the 
sacrum and supported w ith plasti
cine. 

2) The two new small fragme nts of right 
ililll11 were placed into pOSition wi th 

---
FIg. 1. Component parts of Ihe pelvis: (from felt to right) right ilium, sacrum and lett ilium. Newly recovered 
fragments are the upper half of the felt ileum and two small pieces at the right of the right ilium. 
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--- ---Fig. 2. Anterior view of the reconstructed Stw 431 pelvis. Fig. 3. Superior view of the reconstructed Slw 431 pelvis. 

p lasticine, one locking into the sa
crum a long its contact wi th the au ric
ul a r s urface, a nd th e o ther ju s t 
pos te rior to i t such tha t both mir
ro r-imaged the correspond ing por
tions of the opposite il ium. The two 
fragmen ts were then joined with pias
te r of Paris, which was extended ante
riorly a long the auricular su rface of 
the sacrum but separated from it by a 
film of Va seline . 

3) A thin backing of plasticine was ap
plied against the iatem l surface of the 
right ilium and extended backwards 
across the missing area of the il iu m to 
reach the posterior superior iliac spine. 
Th is right ilium was then placed on a 
plasticine pillar on the turntable and 
adjusted with levels and measure
ments until it was symmetrical wi th 
the left ilium in aU aspects. Plaster of 
Pa ris was then used to unite the larger 
supero-anterior portion of the right 
iliUll1 with th e two sma ll , new ly 
di scovered fra g ments close to the 
sacrum. This nea rly completed iliUlTl 
was then removed from its con tact 
w ith the sacrum and the missing parts 
o f ilium were reconstructed with p ias
te r afte r the larger areas of internal 
bone had been sea led with plasticine. 
A separate inferior portion of right 
acetabulum was orienta ted on a sma ll 
pi llar of plasticine into its correct posi
tio n relative to the rest of the ace ta
b ulum . The pl as ticine pi llar wa s 
then covered with plaster, which was 
sculpted to confo rm with the adjacent 
pelvic surfaces. 

Conclusions 
When both il ia are joined to the sacrum, 

the iliac blades flare out lateral ly instead 
of ri sing more ver tically as they do in 
mo d e rn humans. In thi s respect th e 
Stw 431 pelvis resembles the reconstruc
tion of th e Auslrnlopithecus ajarellsis 

(' Lucy') pe lvis made by Sc hm id L and 
d iffe rs from that made by Lovejoy} as 
we ll as from the reconstru cted Sterk
fontein AlIslra/opitheclls pelvis of Sts 14,4 
both of which ha ve more vertica.Uy orien
tated pelvic blad es. However, examina
tion of thi s la tter, sli ght ly d eformed 
specimen shows that the right side of the 
sacrum is completely reconslTllCted with 
plaster and the upper part of the left iliac 
blade is incorrec tly aligned with the lower 
par t by a laTge area of p laster. It is thus 
probable that slig ht adjustments to these 
recon structed areas would resu lt in a 
more lateral pelvic blade orientation. 

In a description of the anatomy of the 
Stw 431 pelvis made prior to the discovery 
of these new fragments, Haeusler pub
lished his reconstruction of the pelvis, 
which is now seen Lo be not quite correct 
in that he orientated the iliac blades some
what more vertica ll y, as they are in Sts 14. 
Furthe rmo re, fro m the newly recon
structed left ilium, we now know for 
certain the form of the grea te r sciatic 
notch. It is tightly cllrved, as is usual in 
modern human males, and not broadly 
curved as in Haeusler 's reconstruction. 
The smalle r Sts 14 pelvis has a more open 
curva ture to the sciatic notch, and this 
suggests the probabili ty that it is a female 
and that the large r Stw 431 with th e 
tigh ter curva ture of the notch is a male. 
We can not, however, be certain that they 
belong to one species of Alistra/opitheclIs, 
and we ca nnot be sure at this stage that 
e ither of them necessa rily represen ts 
AlIstra /opifheclI s ajrical1t1 s because a 
second species of AlIstrn/opilhecli s is repre
sented by crania l foss ils in the Sterk
fontein Member 4 assemblage.6 

Of a ll th e known australo pithecine 
pelves, the Stw 431 specimen is the ordy 
one that is uncrushed and undeform ed. 
Thus this reconstruction cannot be faul
ted for the sa me reasons as were recon
sh'uc tions of the crushed AL 288-1 (Lucy) 

pe lvis.7 Ins tead, this reconstruction of St",,· 
431, based on undeformed fossil parts, is 
so similar to two of those made on the 
Lucy pe lvis2.7 that it tends to support the 
conclusion of Susman et al. that the la teral 
orientation of the il iac blades is 'well 
suited for a part-time climber and part
time terrestria l biped.'? Th is accord s we ll 
with the previou s suggestions tha t the 
older Auslra/opilltecus Stw 573 (oo t and 
hand from Sterkfon tein Member 2 w o uld 
ha ve facilitated arborea l locomotion .8-1l 

We wish to express our g ratitude for finilncia l support 

from the L.5.D. Ltaky Foundation , the National Re
sea rch r"Ou ndation. the University of the Wihvaters

rand. and the r"Ord Foundation 

I. Toussaint M., Macho G.A., Tobias P.Y., Partridge 
I.e. and H ughes A.R. (2003). The third partial 
skeJetonof a late Pliocene hominin (Stw431 ) from 
Sterkfonici n, South Africa. S. Afr. J. Sri. 99, 21S--
223. 

2. Schmid P. (1983). Ei ne Re kons trukti o n d es 
SkeleUes von A. L.288-1 (Hadar) und dcren Konse
quenzen. fo/ill prillllli%gim 40, 283-306. 

3. Johanson D.C ilnd Edey MA (1981). LIICY, The 
BI'gilHtings of Hwltlmkiml. Granilda, London and 
New York. 

4. Robinson 1.T (1972). Early Hominid Pos ture allli 
Locomolioll. C1,icago Universi ty Press, Chicago. 

5. Haeuslcr M. (2002). New inSights into the locomo
tion of Austra/opi/hurls africllItIIs bilsed on the 
pelvis. Evol. IIrrtlrropo/ .• Su pp!. l, 53-57. 

6. Clarke R.J. (1988). A new Auslmlopi/hecus cranium 
from Sterkfontein and its bearing on the ancestry 
o f Pnmrr/hropus. In Evo/u/ionary History of lire 
Robust AlIstralopitilL'Cirlt'S, ed . EE. Grine, pp. 285-
292. Aldine de Gruyter. New York. 

7. Susman R.L, Stern].1: and Jungers ViL. ( 1984). 
Arborcality and bipedality in the Hadar homi
nids. Folia priu'af%gica 43, 113-156. 

8. Clarke R.J. and Tobias r. v: (1995). Sierkfontein 
Member 2 foot-bones of the oldest South African 
hominid. Sciellce 269, 521-524. 

9. Clarke R.J. (1999). Discovery of complete arm and 
hand of the 3.3 mi ll ion-year-old AustralopilheClis 
skeleton fr Onl Sterkfontein. S. Afr. j. Sci. 9S, 
477-480. 

10. Clarke [{.J. (2002). Newly revealed inform <l tion on 
the Stcrkfon tein Member 2AlIstrn/opifi1cCIIS skele
ton. S. Afr. J. Sci. 98, 523-526. 

11. PnrLridge Te.. Gr.1nger DE, Caffee M.W and 
Clarke R,J . (2003). Lower Pliocene hominid re
mains from Sterkfonl'ci n. Sci/'"ce 300. (iJ7-612. 



• , Human Origins Research South African Journal of Science 99, May/June 2003 

o r\ kt:l:tphil1~ '" 

• 'J'rag.;: l;lph in.:s 1m 

• R~dunci n es 

Fig . 2. This GIS·generated map shows the location of fossil specimens attributed to three different bovid tribes 
excavated from the Gladysvale External Deposits (GVED). The geological context is represented by the brown 
area. Members of Ihese tribes have different habitat preferences that range from open to wooded areas and 
swamps. Their mixed location in the assemblage do not indicate a predominance 01 habitat types in the different 
areas of the deposits. Alcelaphines are the most abundant tribe in this assemblage. 

'labitats fo r these areas. Figure 3 shows 
(he presence and loca tion of bones dam
aged by carnivores and porcupines, taxa 
that have been ide ntified as possible 
agents responsible for the GVED bone 
accumulation. I) Varying spatial patterns 
for carnivore- and porcupine-damaged 
specimens wou ld indica te differences in 
the accumulating agent in different parts 
of the deposit. 

In both cases, no spatial discrimination 
between data sets was evident. The differ
en t ante lope tribes have overlapping 
distributions, as do the carnivore- and 
porcupine-damaged bone remains. The 
ra ndom nature of their distribu tions is 
evident in the context of the topographic 
map of the site in each figure. No specific 
spatial patterns, vertica l or horizontal, can 
be recog nized. The re fo re, these data 
provide no evidence for environmental 
lifferentiation or differen t taphonomic 

agents for the various areas of the deposit. 

• Camivor.: damaged bOJl~s 
• Porc upinl! d:un ;lgcd bOlles 

Discussion 
The lack of spatial patterning between 

bovid tribes and between carnivore
damaged and porcupine-gnawed bones 
may be the resu lt of post-depositional 
movement of fossi ls within the GVED 
due to loss of carbona te cement. A pilot 
study sugges ted a loss in CaCO)of35% by 
volume in the decalcified sediments com
pared to the cemented breccias. This loss 
could have contributed to the movement 
of ind ividua l fossils within this section 
of the deposit. Other ca uses might be 
related to taphonomic processes such as 
selective carn ivore behaviour. Analysis of 
fossils wi thin the cemented breccias will 
likely provide more insights into those 
agents responsible for the accumulation 
and positio ning of fos sils within the 
GJadysvaJe deposits. 

We conclude therefore that laser the
odolite mapping of indi vidual foss ils and 
subsequent GIS analysis has the potential 

1m 

Fig . 3. This GIS·generated map shows the location of bones excavated from the Gladysvale External Deposits 
that display surfaces mod ified by carnivores and porcupines. Their position within the geological context, repre
sented by the brown a rea , indicates that no spatial patterning can be recognized. Thus , we cannot determine the 
relative activity of carnivore or porcupine in different paris of the depOSit. 
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to revea l valuable information concern
ing environmental context and tapho 
nomic agents responsible for the aCCumu
lation of fossils at sites such as Gladysvale. 
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ated. 
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Preliminary results of excavations 
at Lincoln Cave, Sterkfontein, 
South Africa 

S.C. Reynolds""d', J.C. Vogel' , R.J . Clarke' and K.A. Kuma nd 

RECENT EXCAVATIONS OF UNDISTURB ED 

deposits within the lincoln Cave, Sterk
fo ntein, have conclusively demonstrated 

that at leas t one of the deposits is mid- to late 
Pleistocene in age. The artefacts recovered 
from thi s excava tion are in a datab le contex t, 
sand wiched between two f1 owstone laye rs 
which cou ld be da ted using uranium se ri es 
methods. The excavation furthermore yielded 
good indications that a portion of an older 
breccia has been eroded and that fauna and 
artefacts from thi s older, reworked breccia 
have been redeposited within the younger 
deposit. These findings sugges t that the Lin
coln Cave system may be connected 10 the 
Sierkiontein Cave system and that the loca
tion of the possible link li es in the vicinity of 
grid square lj63 in the main Sterkfontein 
excavation. 
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Introduction 
The Sterkfontein homin id site is situated 

w ithin the Sterkfontei n Valley, SO km 
northwest of Johan nesburg. In 1997 exca
vations were u nd ertaken in the Lincoln 
Cave, an area of the Sterkfontein site which 
had not then been exam ined in detail. 
Prior to excavation, we postulated that 
the Lincoln Cave would contain a Midd.le 
Stolle Age (MSA) deposit, as this part had 
previollsly been considered to be mid- to 
late Ple istocene in age by A. Hughes and 
E. Vrba (R,), Clarke, pers, com 111.). This re
port presents the results of dating sam
ples taken for analysis and a brief over
view of the deposit and ma teria l recov
ered during the course of excavations. 
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Methods 
A portion of the Li ncoln Cave depo si t to 

the sou th of the cave was uncalcified and 
could be removed with picks and sh ovels. 
From there the excavated materia l was 
wet-sieved. The calcified deposit at the 
northern side of the cave necessita te d the 
use of hammers and chisels, however, 
which we found Lo be more e ffective and 
less des tructive than a jackhammer. Small 
blocks of breccia were removed and the 
provenances recorded, after which bones 
and stones were re leased from the m atrix: . 

Air-scribes and hand tools were used to 
remove ("he breccia from around the indi
vidual bones. 

The foss ils and arte fa cts analysed for 
th is s tudy were excava ted h·olll early 1997 
to 1998. Material from subsequent excava
tions has been excluded here. These 
artefacts and foss ils are presently housed 
at the Univers ity of the Witwa tersra nd. 

l ocation of the Lincoln Cave 
Lincoln Cave forms part of the lin

coln-Fa ult cave sys tem, which lies adja
cent to the Sterkfontein Cave system. 
Very li t tl e has been published on th is 
cave, with the exception of a speleological 
survey by Boshoff and colleagues. l At that 
time, the Li ncol n-fault cave measured 
1665 m in length, maki ng it one of Sout.h 
N rica's longest caves. Despi te the nam e, 
Boshoff and his coUeagues could find no 

Fig. 1. South-nonh cross section of the lincoln Cave. The deposit on the left is lincoln Cave South and the deposit on the right is lincoln Cave North. 



Human Origins Research 

sign of a fault or fracture inside the cave, 
nor did they consider it possible tha t there 
cou ld be a link between the Lincohl*Fa ult 
and Sterkfontein cave sys tems owing to 
the chert barrier between them d escribed 
as a ' formid able obstacle', permitting only 
wa ter to pass through tin y cracks in the 
chert. ! 

The lincoln Cave deposits 
Lincol n Cave contains a broad band of 

deposi t in one area (Fig. 1), which has 
been obscured in the middle by the lime 
miners who constructed a rubble ramp to 
facilitate the remova l of the breccia and 
lime from the cave during mining opera* 
hons over 60 yea rs ago. The ramp effec* 
tively div id es the deposit into lwo smaller 
deposits, which we designa ted Lincoln 
Cave North and Lincoln Cave Sou th, and 
has been tempora riJ y left there by LI S to fa* 
cili tate access to the excavation.2 Much of 
the surrounding deposit was blasted and 
removed by the mi ning operations. The 
Lincoln Cave North breccia is un iformly 
hard, and it appears in places to exte nd 
across the cave to the southern wall, 
although this materia l was not excavated. 
Rather, th e softer mate rial above was 
excava ted fro m the most southerly area 
and this material is referred to as the 
Lincoln Cave South sample. 

Th e stratigraphic profiJc of the Li ncoln 
Cave Nor th deposit (Fig. 2) reveals that 
the fossiliferous breccia is sa ndwiched be* 
tween two layers of fl owstone a nd that 
this breccia varies in thickness. Uran ium 
ser ies dating can be app lied to such 
flowstone to give chronological bound* 
aries for the deposit. The proced ure is 
briefly as fo llows: The radioactivity of the 
uran ium and thor iu m isotopes is de te r· 
mined by alpha particle counting and the 
age of the flows tone is give n by th e activ
ity ra tio of 2J.I U and its daughter iso tope, 
z:mTh. The presence of non-radioge nic 
232'fh in the samples ind icates that some 
Z31'Th also wou ld have been present when 
the laye r was formed and a cor rec tion for 
this initia l 2:lO'fh needs to be made. Experi* 
ence h~s shown t'hat the initial !lI'ThP 2Th 
rat io com monly is aboulunity.1When this 
correction is made, the ca pping f1o ws tone 
gives an age of 115 300 ± 7700 years and 
the lower fl owstone dates to 252 600 ± 
35600 yea rs ago (Table 1). The Nor th brec-
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Fig. 2. North-south stratigraphic profile of the Lincoln Cave North deposit of the western side of the deposit. The 
triangle indicates the approximate location of the second dating sample, which was taken from the eastern side 
of the profile (after ref. 2). 

cia in be tween is thu s firm ly placed 
within the ear lier Middle Stone Age. 
The earliest date for an MSA assen1blage 
in so uthern Afri ca is from Florisbad, 
c. 259 000 ± 35 000 years:' and the MSA 
persists until c. 22000 yea rs ago.s 

Results 
Fauna l sa mples fro m the Lincoln Cave 

North and South samples were analysed 
separately and species id e ntif ied a re 
li sted in Tables 2 and 3. Lincoln Cave 
North coMrl ins fauna typical of thp mid
to late Pleistocene . All but one species 
(Megnlotrng lfs species) are extant. Equ/./s 
hurehel/ii, AJltidorcas species and Alcelaphi
nae species identified from this deposit 
are assoc iated with grass land environ -

ments.6 Although th e artefact assemblage 
from Lincoln Cave North is small (five 
specimens), these ar tefac ts appear typo
logically older than the MSA and may in* 
dicate possible mixing between older and 
younger deposits. 

Analysis of the fau nal material o f the 
Li ncoln Cave Sou th sa mple (Table 3) like* 
w ise indica tes possible mixing between 
olde r and you nger d eposits. Two exti nct 
species of homi nid , 1-/01lt0 cf. ergnster a nd 
Pnrnl1titroplls species, ha ve recently been 
recovered from this deposit.o The artpfnc t· 
assemblage recovered from Lincoln Cave 
South (69 specime ns) conta ins four arte
facts diagnostic of the MSA. These are 
three quartz fl akes wi th faceted p la t
forms, and a diabase blade. 7 However, 

Table 1. Dating results for flowstone from Lincoln Cave North deposil. 

Analysis no. Sample position (ppm) Activity ra tios Age (kyr) * 

U-234/U-238 Th-230/U-234 Th-230fTh-232 f"'" 0 , - 1 

U-587 Capping 0.103 ± 0.003 1.468 ± 0.053 0.725 ~ 0.027 18.5± 1.9 126.8 ± 8.6 11 5.3±7.7 
U-61 4 Base 0 .109 :!: 0.002 1.358 ± 0.028 0.977 ± 0.04 I I I ± 35 260.6 ± 37.9 252.6:!: 35.6 

'The ages given in the last column are those corrected for an initial ""Thf"Th activity ratio of unity. that is, f '" t . 



288 

Table 2. Macromammalian taxa recovered from 
Lincoln Cave Nonh. 

Primates 
Papio cf. cynocephalus 

Carnivora 
Canis mesomelas 
Vulpes chama 
Hyaenidae inde!. 

Artiodactyla 
Antido(cas sp. 
Pales caprBolus 
Tragelaphus cf. scrip/us 
Ct. Megalotragus sp. 

Damaliscus dorcas 
Phacochoerus aethiopicus 
Hippopotamus amphibius 

Perissodactyla 
Equus burchelli; 

Rodentia 
Hys/riJc africaeaustralis 

Chacma baboon 

Slack-backed jackal 
Cape fox 
Unidentified hyaena 

Springbok 
Grey rhebok 
Bushbuck 
Extinct giant 
hartebeest 
Blesbok 
Warthog 
Hippopotamus 

Plains zebra 

Porcupine 

cer tain artefacts recovered from th is 
d eposit , including a quartzite bifa cial 
chopper core, are more simiJar to Early 
Acheulea n artefacts recovered from the 
Membe r 5 West d eposit in th e main 
Sterkfontein excava tion. S-1I.l This combina
tion of characteris tic ESA and MSA tool 
forms suggests mixing between older and 
younger d eposits. 

Discuss ion 
The recovery of typologica lly older 

a rtefacts and hominid s in association 
with d iagnostic MSA artefacts from the 
South d eposit ind icate the e rosion of 
older deposits and subsequent redeposi
tion of this ma terial within the Lincoln 
Cave contex t. During the course of the ex
cava tion, it became appa rent that the de
pos it ex te nd ed across the cave into 
breccia at the southern wa ll of the cave. 
We continued the excavation into the 
southern breccia deposit and found that 
we had excava ted to withi n approxi
mately seven l11 etTes of the main site, 
while the breccia deposit continu es in a 
southerly direction. No sign has yet been 
found of the chert barrier between them 
desc ri bed by Boshoff and colleagues, I 
thus the infill appea rs to be continuous, 
possibly linking Lincoln Cave wi th the 
main Ste rkfon tein excava tion in grid 
square 1)63. 

The age of the deposi t in the area of 1)63 
is not known because its contents are not 
definitive for a relative age and it lacks 
da table materials, although Clarke is cur
rently expanding the excava tion of this 
area to obta i_n fwther informa tjon. A single 
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Table 3. Macromammalian laxa recovered from 
lincoln Cave South. 

Primates 
Homo ct. ergaster 
Paranthropus sp. 
Papio ct. cynocephalus 

CarnIvora 
Canis mesomelas 
Vu/pes chama 
O/ocyon mega/otis 
SUfica/a cf. suricalta 

Artiodactyla 
HippO/fagus sp. 
Raphicerus campestris 
Anlidorcas sp. 
Pe/ea capreolus 
Cephalophinae indet. 
Ct. Mega/otragus sp. 

Oamaliscus dorcas 
Phacochoerus aethiopicus 

Perissodactyla 
Equus burcheflii 

Hyracoidea 
ProcaYia capensis 

Rodentia 
Hys/r;x africaeaustralis 
Pede/es capensis 

l agomorpha 
Lepus cf. capensis 

Extinct hominid 
Extinct hominid 
Chacma baboon 

Black-backed jackal 
Cape fox 
Bat-eared fox 
Suricate (meerkat) 

large hippotragine 
Steenbok 
Springbok 
Grey rhebok 
Indeterminate duiker 
Extinct giant 
hartebeest 
Blesbok 
Warthog 

Plains zebra 

Hyrax 

Porcupine 
Springhare 

Hare 

tooth assumed to represen t early Homo 
sapiells has been recorded.6 The U63 area 
is almost certainly of a similar age to the 
Lincoln Cave deposits and is thus assumed 
to date from the mid- to late Pleistocene.7 

Stratigraphie information suggests that 
the U63 intrusive in fill is younger than 
the contiguous Member 5 West deposit, 
which has been dated to 1.7- 1.4 million 
years on the basis of the age o f the Early 
Acheli lea n s tone tool industry and the 
associa ted hom inidsa nd fauna identified 
fro m this depos it, including specimens of 
HOlllo ergas ter.6.IO,11 

Conclusions 
The Ea rly Achelilean arlefacts identified 

from both Lincoln Cave North and South 
assemblages, and the Homo d. ergaster 
identified only from the South sample, 
appear to have been eroded out of the 
older Member 5 West breccia and depos
ited into the Lincoln Cave by means of a 
connection in the U63 area, which became 
choked with depos it during the forma
tion of the younger deposit. The isolated 
Parallthroplts in cisor recovered from the 
South sample most likely eroded out of 
th e Member 5 East Oldowan deposit, 
where three teeth from Pnrnllfflroplfs have 
been recorded. 1

1.I2 

Differences between the uniformly 

hard breccia from the North d eposit and 
the softer, unconsolidated South deposit 
sugges t tha t diffe rent depOSitional phases 
of the same deposit were excava ted . Fur
th e r inves tiga tion of the fauna l and 
ar te fac tual material contai ned wi thin 
these deposits would seem to confi rm 
this. The Lincoln Cave North depos it is 
most likely the earliest phase of deposi
tion, with the Lincoln Cave South deposit 
re p res entin g a s li g htl y la ter ph ase, 
whereas the U63 deposit is the youn gest 
in the depositional series. 
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