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ABSTRACT

The Sterkfontein Cave System is a karst caVe deveibpéd on the.
Delomites of the Transvaal System, Fifty kilometres north-west of aohan?
nesburg in South Africa. It 1ies beneath a small hill and was first ex-‘
ploited as a source of lime. Later it became a tourist and scientific
attraction of world renown when some of the first australopithecine
remains were recovered from a deposit within it. This deposit has been
exposed on the surface near the hill summits by the prosess of surface

lowering and consequent deroofing of the charber containing the deposit,

. ‘o Excavations are under way to recover fossils and artefacts, to determine N
{i@inf ﬁ?j::ffj the extent and to clarify the stratigraphy of the deposit.

w The Cave System is comprised of four separate caves: the de-
gv;;~g” oo roofed Fossil Cave (containing the bone-bearing deposit mentioned above)

| lies immediately south of Lincoln's Cave, Tourist Cave, the largest in

the system underlies both of these, Fault Cave is situated a shdrt distance

north-east of this complex, The system measures three hundred and fifty

metres (east-west) and two hundred and fifty metres (north-south); iis

vertical extent is almost sixty metres, Static water bodies occupy 211 the
Towes ! points in the caves.

It is hypothesised in this work that the cave system fits iodels

of cave development established overseas, and that evidence of climatic
‘“w;“t oscillation, in the form of changes in travertine deposition and fluctua-
' tions in water body level, is praserved in the system.

The evidence for erosion throughout the system is overwhelmingly

;f‘r ' phreatic, with some features which owe their existence to aggressive per-
| colating meteoric water. The system thus fits Davis' {1930) hypothesis

that caves form/phreahicaily and then undergo a phase of replenishment'
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“[~whéh'tﬁa Watér~table‘drops,‘fLitt}e‘dafiﬁite evidence Tdr‘vadosé'éraiion,_k
emsﬁ,hwmmv‘ e C -
ConszderatTon of cave pTans and sections, and of surfdce nd
ndergruund fractures and fractura zones indjcates that the system may be
;kd1v1ded into two morpholog1ca1 categories, namely, bedd1ng plane passagea
in the northern half of the system and fracture zone caverns of great
 vert1ca1 extent_wn'tae southern half. The bedding plang passaces adherek'i»-
to Fordfs;thenhy~(]97]) that steeply dipaing beds (i.e; where dip exceeds
five degrees) are conducive to deep phreatic weathering aiong'bedding |
planes (the dolomite in the vicinity of Sterkfontein dips thirty degreas
north). The fracture zone caverns are determined purely by the particular
y'structural Tinsaments of *he area. _
The water bodies appear fo be poorly connectedvsince the piezo~
metric surface descends towards the Tocal drainage Jine. |
The deposits of the system consist of various kinds of 5pe1eaw
th§ms in relatively small quantities, and Targe volumes of externally
darived hills”ope soil and debris. No deposils of “ne kind Bretz (1942)'
encountered in many American caves have accumuleted in the Sterkfontein.'
Cave System. The non-calcareous deposits of the System occur as large
coliuvial debris cones or slot fiilings, the older deposits usually
cemented by percolating carbonate-charged water. Many of the c@@&nted
deposits have been partially destroyed by re-soTution due to yising
phreatic water and/or percolating meteoric water, Generally, newér'debrfs
cones ‘accumulate beneath the undestroyed remnants of the cemepted cones,
having entered apparently by the same route as the older debris meterial.
A mocel to explain this sequence is presented,
, vThe large debris deposits only occur in the large fracture
:rontraiiéd caverns, and many appear to be connected with dépdsité‘in higher

caverns, and even W1th the surface Fossil Cave ac;umu?atwnn‘
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“water Tevel - as shoun by re-solution Tevels preservod against the

various deposits - are best explained as responses to changes in climate.

 The dating of such changes s extremely approximate: '*’ctkie.,y‘mayj have oc~

curred atany titie between ifty thousand and two million years ago,
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 PART T
INTRODUCTION AND SETTING OF THE STERKFONTEIN CAVE SYSTEM

CHAPTER 1 - INTRODUCTION

*

1.1 The Sterkfontein Cave System has developed in the Proterozoic
Dolomite Series. It is therefore a karst cave. It lies in the Blaaw-
bank River valley, 50km north-west of Johannesburg.

It attracted attention originally as a source of lime for
industrial purposes. However, it is now part of a protected nature re-
serve because its fossils have become world renowned, and also because

the cave system has become a tourist attraction.

The prolific speleothems in the cave system have been mined
extensively for industrial purposes and many of them have been destrqyed.k
Mining ceased in 1939 however, when the price of lime dropped to an uneco-
nomic Tevel. Directly above the tourist caverns 1ie a mass of fossil-
bearing breccias which are exposed on the surface of the hillside. The
sreccias have attracted the interest of archaeologists since the 1930's
when Dr. Broom discovered austrolopithecine remains embedded in them.

Later fossil finds aroused world wide interest.

1.2 This study aims to investigate the development of the cave
system, the surface, breccia-bearing cave and the three interconnected;
underyround caves as a whole. In specific terms the aims of this study,argi‘
twofolds~ It is hypothesised that: |

1. the Sterkfontein Cave System fits th~ models of cave
development estabTﬁshad'nvefseas;

| 2. the Sterkfontein Cave System, like other”aave'systems in’

the Transvaal, preserves evidence of climatic oseillations in the variation

b e A A Yy S
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of cﬂciui& carbonate depbsited, and Fluctuations in water table levels.

1.3 The Cave System 'was'chosen“for detailed study for a number of

reasans. e

1.3.7  No detailed study had yet been made of the system, al-

‘though the archéeo-mgi cal site was well documented. ; e
1.3.2 A deiaiied study such ag this prevides an ideal opportﬁnity

‘ fdrktesting varijous models of cave development.

1.3,3  Stevkfontein, being one of the largest cave systems in

the Transvaal, can be expzcted to yield new information on the development
of caves in the Transvaal, 4 ‘ |
1.3.4 The accassibility of Sterkfontein from Johannesburg favoured
it for study. o
1.3.5 Mork on cther areas in the Transvaa] gotemite outcrop has
. - shown that caves presérve'evidence of past climatic conditiors. It was
Tikely, therefore, that Sterkfontein would also contain similar evidence,
which might be compared profitably with c'imatic sequences derived from

other areas.

‘ It 1Y : \_l.-.) ’.. o
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;,v*CHAPTER,Z‘- THE SETTING OF THE CAVE_ SYSTEM

2.1 Topographic Setting
y | ’Sterkfontein is one of the many caves in the vicinity of the
 north-east Flowing Blaawbank River, It s situated beneath a small hitl-
acquqe,kilometre’sbuth of the river (Fig. 2.1.), The -altitude of the
‘top of the hill is 1485m. and that of the river bed 1450m. The Witwaters-
rand quartzite kidge fnfms high ground to the SQuthi(average elevation
1740m.), and the Timeball Hill quartzites form a belt of high ground to
the north (average eievation'lﬁoom.). The intervening Dolomite Series
descends to 1450m. since the main draihage lihe occupies,the outcrop
(Fig. 2.1.). The average degree of relief of ihe area iS 300m. ‘

| Whereas the bevelled summits of the dolomite outcrop have been
attributed to a somewhat depressed 'African' erosion surface, the quart-
zits ridges are believed toﬁrepresenf a pre~Karroo bevel (Partridge, 1968).
The valley incision, represented by the Blaawbank River and its associated
valley system is heve assigned to the 'Post-African cycléw

The infilled va1iey'sy5tem is dry upstream of Ste?kfontein but

downstream of the spring the alluvium has been incised to a depth of 8m.
‘The surrounding valley slopes are covered with a varying depth of soil,
many metres thick in pockets, but with bedrock outcropping on more exposed

"*ns, such as the Sterkfdntein hillock.

2.2 Geological Setting
The Dolomite Series in which the Sterkfontein Cave System has

developed, outcrop extensively in the Transvaal around the granite domes
as well as around the Bushveld Igneous Complex (Fig. 2.2.). The width of

tﬁc outcrop variess in the Sterkfrntein area the dolomite is exposed in

-
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a tract 15km. wide, dTﬁp?ng to the north.

The Proter0701c Dolom1te Series, part of the Transvaa1 System,f

 Ties conformably on the Black Reef Quartzite, the thin basal member (20m)
-of the system. The Dolomite Series are overlain unconformably by the

'PretOria Series, the upper member of the Transvaal System,'immediaté1y to

the north of Sterkfontein. The Series is ]500m thick in this regvon.

The Transvaal System itself rests unconformably on the W1twaters-
rand System4and on the Basement Schists, the oldest rocks in the area,
These rocks outcrop to the South of Sterkfontein forming a prominent
ridge. ‘ ;

The Dolomite Serigs is generally formed of massive do]nmftic
limestone, blue-grey in colbur. Towards the base of the series, however,

there are numerous interbedded narrow chert bands and occasional shaTéy

layers. There is aiso a concentration of chert, towards the top culmina«

ting in the massive 'Giant Chert', a siliceous conglomerate marking a
major ¢rosional unconformity. Diabase sills and dykeE have been intruded
into the Dolomite Series. The dip of these rocks averages 30°N, although
the octurrence of an east-west trend1ng syncline and anticline to the |
south~west of Sterkfontein affects the general dip (Fig. 2.3.). In P?acesv
faulting has affected the dolomite strata and the interbedded sills.
Fault breccias of dolomite blocks occur in the shatter zones, and can be
seen on the surface at Swartkrans, Tkm upstream from Sterkfontein,

The dolomite is ‘b]ue~grey, compact, and minutely ;rysta]?ine‘
{du Toit, 1962) with large proporticons of magnesium carbonate added to
the basic caleium carbonate constutuent‘

The 17tho1ogy of the doiomite suggests that 1t,was formed in
a shallow sea;envxrmnment; the prESEHCE of oplitic beds indicate direct
precipitation. The numerous $171ceous chert bands (95% s}1ida‘~~8rink
and Partridge, 1465}, indicate changing enviranmental‘depqsitional con~

-

ditions.




Br1nk and Partr1dge (1965) eluswdate the chemwral reactvon

: which occurs when ‘doTomite dwssoives. solution prnduceS'b1carbonates, in
real1ty ca™ and Mg 10ns‘1nvsoTut1an. ca*t is precipitated as CaCos‘ih
:the form of speleothems underground. Magnesium being more soluble than
HCa1c1um is rarn]y preC1p1tated as a carbonate. ; ,

36a803 ZMQCO +5H2045C0 3Ca(HCDB)2 + 2Hg(HCO )

Insoluble materials within the dolomite 1nc1ude chert, quarta,
11mon1te, haematxte, manganese dioxide (wad) and carbon (Br nk and Par-
tr1age, 1965), which weatner to .orm red dolomitic 30115.

| The dolomites are travnrsed .by a network of north~<outh and
gast-west fractures and lineaments induced by the emplacement of the
nearb y ‘Halfway House' Gran%te. Furthermore, it has been shown that the
north-south fractures are tensimal and the east-west fractures are com-
pressional (Eriksson, 1972).

2.3 Previous Geological and Geomorphological Writing on Sterkfontewn‘
and the Surround1ng Area

The Tossil remains of the Sferkfontein breccias were first re-
ported in palaentological papers {Jones, 1937; Broom, 1937), which did
not deal wiih the geological aspects of the deposits, nor with the tave
system as a whale, Broom at that time predicted that the deposits would
prove to be Upper Pleistocene in age.

The fblTOW1ng year Cooke {1938) published the first report on
geological aspects of the upper cave deposits. He showed that they were
the fi?]ing of a cave formed by solution of the dolomite bedrock. He
showed too that erosion haa since removed the roof of the cave, except in

htWO small localities, exposing the cave fillings on the surface’o? the
hiT1. He did not consider the underground cave system beyond‘mentioniﬁg
that it haﬂ developed along two sets of JO1ntS" |

COoke (1938) Tnterpreted the cave fi11ings as evidence of

’%hYEe c?ima%lc phases. He recognxsed two distinct breccias underlain by
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,'attraveftiné depbs%t;] Both breccias were cemsnted in a matrix of red
sand, theflpwer"oldar breCCia~containingfﬁumeroﬁs unweathered dolomite

‘blbcksvand very few fossils, and the upper breccias gontaining'Few:daiﬁ?~l’

'tﬁité blocks, but a rich content of fossils. The absence of doicmite ;
blocks in the uppep bréccfa led Cooke to believe that the climate had be~ -
come wetter as the uppér breccia wis depbsited, the blocks disso1ving}as |
" the rainfall increased. ' | R
Interpreting the underlying travertine deposit as an indicatiaﬁ‘
of & wet climate, Cooke propesed a wet-dry-wet climatic SEquehce for the ‘
'ruppef‘cave deposits° He correlated the second wet phase with the;;Third
Neﬁ'Phase‘ of the Vaal Basiﬁ~(30hnge, Visser and van Riet Lowe, 1937),
He dated the deposits correspondingly as upper Pleistocene.‘ '
On the basis of new palaeontological eQidence, the dating of
the deposit was revised from upper P1eisiocene to upper Pliocene (Broom,
1945). '

l Haughton (1947) described the deposits at Sterkfontein, inclu=
ding in his work a description of the deposits in one underground chamber5 -
He c¢laimed, on the basis of variable stratification, that the underground‘
~ deposits “re not related to those on the surface, He did not attempt to
date the deposits, beyond saying that they were of Pleistocene age. |

The formation of the Sterkfontein Cave System was attributed tp'
confrb] by 'solution along two main fissure directions and secondary joint
planes' (King, 1951). King found that Sterkfentein, in common with ather
caves in the Transvaal, exhibited a phase of aider red sand deposits over~
Jain by a travertine, which was in turn‘over1ain by younger red sand '
- deposits. ,‘
“In contrast to Haughton, King c1aimed that the undergrqund,dew ;

1‘Travértine? is used in the sense of sheet flowstone deposited underground
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x[pOS1tS conta1ned o?der red sand, and on this: bas19 he connected thn sur-
| iface.and ihe underground deposits. He cTa1med that the new e *ed aand
»extended into the underground cave system as an unconsolida%ed deposit. .
Knng suggested a P11ocene aga for the oner red sand depos1ts. ;':
ROblﬂSOH (1952) dated the Sterkfontein sequence as Upper PT]O“k
:Cenegbfroﬁffaﬁna1 evideﬁcé,‘thus carroborating'BroomFs conclusion (Bfodh,
1945).
‘ 0ak1ey (1954), on the other hand, placed the sequence in the
‘PTe1stocene, and Sterkfontein in the Kageran-Kamas1an 1nterp1uv1al.
Brain (]958) made a detailed analysis of the breccias at Stékk;
foritein and other Transvaal caves. His aim was fo clarify the sequence
of climatic changes during the period of breccia accumulation. CQnéidera-l
tion of the angularity of grains in the breccia matrix, of the chert-
guartz ratios, and of the particle size gradings Ted Brain to péopose the
fb11dwivg climatic sequence: originally, conditions comparable to those
of today were followed by a 'fairly intense dry phase', Which gave way
nncé again to the original conditions.
| Brain (1958} suggested that the Sterkfontein deposits belong
to the first Interpluvial and span one of the dry peaks of that Inter-
pluvial.
Brain (1958) envisaged the present-day underground'cayerns
forming immediately beneath a water table. He postuiated«that a large g
dolomite block collapsed inte the underground cavities thereby opening a

cavern above the Fossil Cave2

- very near the surface of the hill. Many
solution pockets, eroded into the expnsed breccia mass, were recognised,

Most were filled with modern soil (Brain, 1958).

-

x

EThis name §s ascrxbed throughout to the breccxa»fi]Ted, de~roofed cavern
exposed at the hill surface, from which fossils have been recovered.

.
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; : Rnbznson (1962) argued that 1t.was un11ke1j thai the Foss1}j
‘jCave oriaznateﬁ due ta the ¢011apsn of one very Targe da?om1te b?ock,f
‘he provcsed that *he cave had or191rated by means of a ser1es of small.

4j Cfﬁiap:es and regarded the FOSblx Lave as an 1ndependent hﬁgh-“ﬁvel

'f;_cavuty separated from the Tower caverns by a bedrock floor in 51tu. ,Hé~*

: suggested that the floow subsequently collapsed thereby estab11sh1ng the
outeway' by wh1ch surface-der1Vﬁd debris has entered the 10w~1y1ng

cave I‘ﬂS .

Having exposed and excavated a large new area of the Foss.ﬂ Cave

bréccias,;Robinson (1962) concluded that three unconforméb?e'deposit§
existed rather than 2 single continucus deposit as envisaged by B}ain
‘(1958), Robinson's arguments, d%scussed later, involved repeated siumping
of the Fossil Cave deposit into the underground caverns, | |
Basing their ideas on those of Davis (1930} a SW1nnerton
‘ (1932), Brink and Partridge (7965) attributed the lower leve} chambers
of the cave system (i.e, Tourist Cave) to water table Tevels related to
the present cycle of erosion, and corréspondingly attributed the upper
level cavities (e.o. Fossil Cave) to the previOU$:erosion cycle. Marker
~and Moon (1969 )however, argued that both upper and Tower level chaﬁbaﬁs'
are best assigned to the earlier (Afr ... .5 » cycle, the Tower level
cavitiES‘forming ‘during a later rige of o o ¢'. These workers
invoked deep-lying water table: =hich are viwn en.. atered in the Trahsé
vaal dolomites. ‘
| Moon (1972) showed “a% ¢aue pat. ges in the Sterkfontein
 v1c1n1ty of the Blaauwbank va?]cy are aily.ad prpférentaai?y aleng tne
east-west fractures of the area - i.e. the Lompress1ona1 fractures.
(Er1xsson, 1971), which Moon argues are ore 1ikely to produce shatter |
zones ir the. do?om1te with the consequent proliferat1en of m1crnaa1nts.
Brznk and Patridge:(IQTO) reinterpreted the breccia strati=

ES




»fcave;vu131m3ng that the 1owe¢; of‘+ha 1nree breccmas

O owa 2 %0 apse d&posa* ratherithan & gradual accumu]aﬁaon as. Brawq (}958)

and: thanon (1962) had'regarded it.. Furthermore, Brvnk and Partr1dge
'j(197ﬂ) 1dent1fﬁeé a fburth breccia body a]cng the north wa11 of the Fassm?
‘;fCave, and aTSQ uggested that the f1171ngs of the sn1ut1on poukets 1n tne*

"breccwas are predom1nant1y deca7c1fxed brecc1a.

Vi
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CHAPTER 3 - GENERAL THEORIES OF CAVERN DEVELOPMENT

~ 3.0 The salient features of the main theories of cave development
are reviewed in this chapter in order to assess their validity for the

sterkfontein Cave System.,

3.1 Bretz (1942) has noted that 'conditions bf subterranean (water)

flow are notably different below and above the water-table', and it is

because of this fact that theories of cavern development debate the merits
of paVE*forming processes above and below the water table. Early American
theorists debated the question of cavern development above the water-table
in the vadose zone (Fig. 3.1.), or at the water-table itself. Early Euro-

pzan theorists however, {(e.g. Katzer, 1909 and Bu.k, 1913) considéred

that a continuous water-table did not exist. and that cave formation was

carried out by flowing water under hydrostatic pressure, thus implying
formation in the saturated zone.

In 1930 Davis published an important contribution to cave de-

yelopment theory in which he argued that caves develop in two tycles as

opposad to the earlier one-cycle theories (Davis, 1930}, Caves were said

to be f.emed by solutional excavation of calcareous rocks beneath the water~

cable during the first cycle, and then filled with travertine deposits
"“ff‘? during the second cycle when tectonic uplift and stream rejuvenation have
emptied ithe cave of water. Davis reasoned that caves may form ac any |
depth beneath the water-table, an idea discredited by later writers, but

being held once again by the most recent theorists, in modified form.

Swinnerton (1932) also produced a theory of cavern development
in the phreatic zone, but qualified Davis' theory to a large degree.

Swinnerton argued that caves develop along paths of ma“imum ground-water




Flow, which he showed would theoretically exist along the shortest dis-
tance betweeﬁﬁsink and sp?ing'~~i.e. along the water-table. Ford (1971)
points~bntythat'most Tocal cave studies in the Tast 25 years have agreed

with the hypothQSis,of"Wat&rftab1e~contr011ed cave formation.

Rhoades and Sinacori (1941) combined aspects of both Davis'

and Swinnerton's theories. They postulated deep phreatic weathering

early in the kerstification process giving way later to shallow phreatic
solution at the water-table. Rhoades and Sinacori argued that a master

~condui% develops headwards from the point of discharge, and in so doing

modifies the flowlines of the ground-water circulatiun and reduces the
depth of circulation with time. '

This theory introduced the concept of a cave changing the pre-
cave water-table, in contrast to a water table determining the position
of cave development. The concept has been employed in recent theories of
speleogenesis. |

Bretz (1942) provided an impressive amount of evidence in sup-

port of Davis' deep phreatic zone theory. By careful examination of many

cave features he distinguished the vadose-formed from the phreatic formed;

moreover he showed that most caves have vadose features superimposed on
phreatic features, thus supporting Davis' two-cycle concept of cave develop~
ment, Bretz further claimed that a stage of clay infilling normally inter-
venes between the solutional stage and the travertine deposition stage.
Bretz's techniques are some of the mainstays of modern speleological.in-
vastigation. .

Other vadose theories appeared after Davis' publication, and
that of Gardner (1935) has a bearihg on present day thought, Gardner ap-
gued that caves form when stream incision drains beds within the limestone
mass wiiich are particularly prone to selutional attack. The caves are
deemed to develop solely above the water-table as the caves become

-~
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integrated into the hydroT ogi cal 'mgiméh, of the area. Gardner‘ $ 1dea
- of preferent1a1 so]ut1on in certa1n beds is borne out by recent stud1es

"40n 1nd1v1dua1 caves (Glenn1e, 19563 Ford, 1964)

3.2 In South Africa Bra1n (1958) proposed a mode? nf cave deve]op~
ment for the TransvaaT based substantxaT]y on the 1dnas of Sw1nnerton ‘

(1932). Brain proposed that caverns develop 'immediately below the water~‘

table', and regarded the ‘action of vadose streams in the Transvaal do]c- ,.'

m1tes as 'ins1gn1f1cant‘ He stressed the importance of percolat1ng
,meteorxc waters in enlarg1ng vertwca] 301nts and fissures, ,

' Since Brain was particularly concerned with the foss11iferous
cave fillings, the evolution of cave deposits forms an important part of
his overall model: externally derived deposits enter the cave voids as
soon as surface Towering and even develonment allow eniry of h111510pe
material. The cavities are partly or entirely filled with travertlnes
and externally derived material (which become cemented by calcium-rich
percolating water). Surface lowering continues and uitimately deroofs thé
upper cavities exposing the salidified deposits at the surface. With time
all evidence of the cave and its fillings may be removed. Brain mentions
roof collapse as an jmportant featurz of some Trunsvaa]kcaVES. ' v

Brink and Partridge (1965) followed Brain substantially in his
model for the devlopment and infilling of cave voids in the Transvaal.

However, they elaborated on Brain's model by ascribing successive cave-

forming water-tables to four cyclic landsurfaces which appear to have be~’; !

velled the high lying areas of sthe Transvaal (King, 1962).
Brink and Partridgs (1965) also present a model for the evolu-

tion of the notorious sinkholes and the compaction subsidences of the West

Rand dolomites, which however, they class as pseudokarst features developad

directly above and in concert with voids (nbt‘necessarily‘open to the sur~
face} in the dolomite bedrock.

[N - . ST et 2 L
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Sume yaars ear11er Sweeﬁing (1950 drew attent1on to the fact .

’V,_that caﬂn }evels 1n the IngTeborough D1strrct of northnwest Eng1and are

"f‘reiated to. eros1on surfaces in the area. Waltham (1970) however, has.

'1;s1nce shawn that at least some of the caves are controlled by shale bands

|  1n the 11mestones, and cannot, ‘therefore, be attributed sn]e?y to water»
abTe »ontroi “Marker and Moon (1969) have demonstrated statistically,
the.c01nc1dence-of?Cave levels and erosion surfaces in the'Transvaal,vaé

: well as not1ng that almost all the caves studied (35 caves, some multi-
‘Ievalled form the basis of this study) are phreatic in origin w1th 11»t]e g
vadose mod1f1cat1on. Thus study supports that of Brink and Partr1dge (1965)
with evidence from a number of caves in other~parts of the Transvaal.

Moon (1972) has since shown that the abovementioned;Statisticai
study is not strictly applicable to the Blaawwbank River Valley - in‘which
Sterkfonte1n is situated - since the amplitude of relief in the Va11ey i3
the same as the amplitude of the variation in cave levels from one erosion
subface. The development of Sterkfontein has in the past been related to '
bofhkthe African and Post-African surfaces (Br{nk and Partridge.kIQGS).
Although this may be true in fact, the important conclusion of the statis-

tical study does not apply directly to the Sterkfontein cuve system.

3.3 Breaking away from the traditionéT approach to cave development

’

theory, Ford (1971) has argued that:
there is no one general case of limestone cavern development '
which can be so precisely defined as older theories would
have it. Rather, there are three corwmon cases: the predomi-
nantly vadose cave, the deep phreatic cave and the waters
table type cave.

im Fordfs formulation the controlling factors are the steepness of rack
 dip, topography, the frequency of permeable bedding planes, joints and
}kfaults, and the frequency and geometry of their interconnection.

Thé tyﬁe;of cave which will develop depends firstly on the number

of fissures withf’significant penetration' of ground water ~ i.e. the ratio




N S

~of joint Tength to bedding plane Tength - and the hydrautic. éohdUctiv?ﬁy“

(?oﬁd,,1971}‘ H1gh canduct1thy produces a water-table type cave (when

rock is hmgh1y jointed or when the d1p of the rock is sha110w fless ‘than

'15%}. since bedding planes pruvent water from descend1ng into the deeper
‘Tayers of the rock. Lou conductwthy produces ‘the deep phreaéic type

Sgave gnd is common in steeply dipping Timestones, since bedd1na p]anPs

gu1de water to great depths

Recently many studies have stressed the 1mportance of 11tho~

1091ca1 and structura] factors, recogn1s1ng w1th Ford (1971) that variaus

other controls are often dominant in determining the development and mor-

phology of caves.

iy b AR L L e g




s 173 LSTnaL
of ST O ¥ JONYENT 2479 LSTING
// | [ IAYD LSI—INQL A/ 4
S 4 i
T L (vaxy £/%37)
~ L7
~ N\ FAVOLS/H0L.

YTEHYHD,
LIX3

FINVELNG NIVE
N - FAYD SNTOINIT

55 4
e
, FINVBLNT
Ve JAYR AR

I

P
pumiregvie
— iy
ooy
—

i

i
}
4 SNIQINIT mmw
// 6‘4 A

“
e
a3
~
<
-

1
Gk
NS

] a3y
- RS RTBISSOL
] 2w ;

IV LINvd

*(1X23 998) suxesro

{(S24¥9 718504 P SNT0INIT)
SHIGHYHI ONIETIIA0

RHVONGGE TYHDOT0HSIOHE

(No sy A2 aIso3
FITHA) NI USSCT

CNROYDHIGHI] FTFISIA STHUIVES
(9307 20012124 GNY XIHS $23Y)

IFHEAS LY TIGISIA STHUIVES

SHOGNI 20 SHIAY

SI0Y HILVE

wISYINOes 8818l pue gofessed
wIsYlIOU uwesnjeq Axepumoq TPO
~tPoToydIonm pPuUrR SOULT SANGIBIT
Surmoys uetd mejsls ssep TV *FEd

P anl

T e oA




5 o (uoieue|dxa 4o} 3xey 99s)
uoLbad y3LM [atjeced 'su0L3Oes BARD pasodrrtadns 27y

dipdood (B “B1g

JavIs THENCIIYON® FTS TOMYA g
FI0ES JLNCIRAON 31595 7 of SIUIW ©

77l
FLINTT 44

g St e s upmoa vy |
( #on.08 d1a ToworoRd) | SSTRALIM FI0HTIF L5
21IW070G , ‘ | | e

A

L 7AYY usrma Wog- ,
vz vy ; FTOHTOT = o 4%
LNVRTTT BN . ; 5ncHAId | % i3
¥ ¥ Sig. T B

- ;a7 G-
A § hEE
L/ Ny A e

TSBUEHST JOLTTH MIELNGIAYILS ~ walya




OPART_II
THE CAVE SYSTEM

© CHAPTER 4 - OVERALL VIEW - PLAN AND SECTION

4.0 Thws chapter presents a general descr1pt1on of the form and
*»diméhsians of the«Sterkfontewn.Cave System. By means of cave plans and
sectzons the aystem is a}so related to the surface geology |
The ‘cave system jtself was mapped with the degree of accuracy
termed 'D5' on the Butcher and Railton Scale (Butcher and Railton, 1966)
No attempt was made to map the undeﬂuater passages of the system. No

large underwater cavities were discovered.

: - 4.1 The CavebPlan and Section ~ General Descriptiqn
‘ The Sterkfontein Cave System consists of thtee large caveé ;
: Tqurist Lave, Lincoln’s Cave and Fault Cave (Fig. 4.1) - in addition to manyb
éma11 cavities in the hillside. Several voids within this system contain

.,bwecc1a; some of whzch are fossiliferous. The Fossil Cave exposed on the

‘yé S hi!?side contains one of the largest breccia deposits in the System.

The caves lie at a number of different levels: Lincoln's Cave

Tes a few metres beneath the Sterkfontein hill-summit and descends with

the rock ‘dip through more than 50m to the local water level (Fig. 4.2).

The méin~chaﬁber of Lincoln;é Cave and the Fossil Cave Tie directly above

the Tourist Cave, which 1tself {s connected to the surface by means of
~various shafts and apertures The Fault Cave is situated north-ea' " of the ,
| Tourxst/anca?n cave complex. '

Although no pussages connecting these three caves are knuwn sorme

f'evidance‘for connections above and below the p1ezometr1p surface exists -

(Chapter 8).
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