;th&t deduéedfbnyékker;ﬁﬁd‘Broak (1976). Hhereas these wnrkars were -
able to- asCrnbe the water 1eve1 f1uctuatwoﬁs in Echo Cave ieniatfvely tof“‘
‘ the majar ¢ilﬂﬁu10 Gac131at1ons of the PTemstocene, 1t is- only known

:that the uscw?latwens at Stnrkfonte1n occurred after  the daposwLwon

bf the bone~r1uh brecc1a (approxamate]y 2 million years: béfore pVesent)
'.and pr1cr ﬁn 50 OOQ year& before present, The osc111at1ons represented

‘at Sterkfontein thus overiap thas& at Echo Cave.




© CHAPTER 10 : SUWARY AND CONCLUSIONS

| ?0 0 Summ arg
i A summary of the resu]ts from the detailed ana1y51< of the
- éa?e syStem are~presented. Thereafter evidence of climatic oscillation
'iéyéummafise&v The re]étibh Of the results to variaué exisfing theories
‘of cavern deve1opment and cszat1c change in Southern Africa is evalu-
‘ated.

10,4 Morpho?ogy and Location of the System

10.1.1  The cavities comprising the system may be divided 1nto
~two morphological categories:~ the large main galleries, and the smaller

passages to the north of these,

10,1.2  Main galleries are relatively narvrow, sheer-sided, sTot-
Tike, elongated cavities with strong vertical development (up to 3&n) and
: thh earth floors which concea1 the total original depth of the voids. |

10.1.3  There is an approximate boundary between the large galleries
and the smaller passages lying to the north of these. The smaller ga?levi%s  '
dip variably to ‘the north, are relatively wider than the main galieries and

are often oval in cross-section. _ ' .

10.1.4 The large galleries are aligned aTonglmajor east—weét com=
vressional, fractures and fracture zones; they occupy the area of thé

%

hi11 in which the fracture zones’are concentrated.

10, 1.5 The smaller galleries to the north occupy an area Targeiy
‘deYOTd c maaar fvacture Zones, and arg al1gned along joints and occuay

specaf1c stratwgraph1c 1ayers. often w1th sma11 sands control11ng the roof.‘

TOgi & The smaller'ga11erwes have developed to the novth of the




*v(fracture zones 1n response to water-fiow from the fracture zone vo1ds '

‘]:;towards the 1Tocal drawnage ine.

10 1 7 The poswt1on of the cave system is thus determwned by '
' 7kfthe Iocat1on of’fracture zores wh1ch have developed accord1ng toa
‘spec1f1c»pattern 1n~ﬁhe B%aauwbank River Va]]ey. A poss1b1y 5111c1fiédv
fau]t‘ whwch bnunds the cave system on 1ts eastern or down-stream sxde,
may have encouraqed cave development by concentratlng groundwater in. the

~ dolomite on its western or upstream side,

10.2  Evosional Detail
10.2.1  Erosional detail such as networks, partitions. rock-
spans, flutes, joint-determined cavities, boxwork, sty]o]ites, ahd’prp~
truding chert bands, points {o an origin almost entire1y'phreatic.
10.2.2 A few features indicate flowing phreatic water, aﬁd
‘one seasonal vadose stream flows in a phreatically formed passage. o
- 10.2.3  Much evidence of percolating water action exists in the 

form of solution pits in the cemented breccias of the Fossil Cave and also

in an underground chamber (Daylight Chambeé). Large scale aktack by per% . 

colating water appears to have caused the Exit Area which has been Yinked

by solution of the breccias to the Towest parts of the cave system; i
The slot-like form of the main galleries suggests upward e)onga*

tion due to percolating water.

10.2.4  Small collapse-formed cavities were encountered centered

w. corious joints, mostly in the dnner parts of the cave system.

10.2.5 The cave system correSponds ta Davis' (1930) férmuiaf
.tian of cave development in that it underwent deen phreatic erosion and
is now air-filled. It also corresponds to Ford's faxnulat&onA(3970) that

deep phreat1c caves develop 1v steeply d1pp1ng rocks. Tha smal? northern

-
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5 passages $h‘ové_cyentmi ‘by specific layers within the bedrock, the fmpor-
- tance nf sach ¢oﬁtra1s:béing adVocatéd“by Gardner (1935), Glennie (1956) f
' and Waltham (1971). o
, 10.2.6 - The Main gaTleries of the cave system do not cdrkeepnnd
to aﬁy speciffc‘theorfes of cave development in that they havefdeveiopéd‘
I 'fentirely accordfﬁékto the particuiar»geologica1 structuré, the fracture-
zone pattern of the Sterkfontein area. Within the confines ¢f the area.

with'the samemgeo1ogica] structures, it mey be possible to detect some

“systematic development of caves.

10,3 MWater Levels in the Cave System

, 10.3.1  Cave sections ihdicate that the seven water bodies occupy-
ing the Towest parts of the cave system, all lie below the B]aéuwbxnk Riyer
bed Tevel by & - 18m, and}that they decline in height towards the nerth-
éast, suggesting that they are crudely connected to one‘anather‘(hyﬁr?uiic

gradient of the order of 6° north-eastwards).

10.3.2  Resurgence of the cave water is probably ai the bedrock/

alluvium contact in the Blaauwbank River, in the form of underflow.

10.4  CaC0, and Non-Calcareous Deposits

10.4.1 Speleothems of Primary and Secondary Growths

{n The accumulations of CaC0, {(in economically exploitable quahti«
tiés) occur in the cave system in a variety of forms: calcite in the form
of stalactites, stalagmites, flowstone, calci te‘straws. rafts and heh‘c~
tites. Other forms are aragonite crystals (subaqueﬁuS‘and subaerial) which
occur on all kinds of surface, and concoidal amorphous Cacd3;in one Jo--

ca}ity.

(2) At Teast two distinct phases of CaCO, deposition are evident.

(PR
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S {3) & The 1argest vo]umes of CaC03 have accumulated a]ong the roofs

',1"0F the fracfure controi]ed caverns.

10 4 2 Non~Ca1care0us Denosits

| ‘v_(l) The non~- calcaraous depos1ts are of three types, Nad . the 1nsoTU*
1.‘ble doiom1te re51due, col]apse mater1a] “derived 1nt9rnal1y, and coarse

earthy depos1ts‘

- {2) o Wad collects underwater: it is found exten51ve1y in the Tower
parts. o# the cave system as a wall coating, and is another po1nter to the
phreatzc origin of the cave system, Normally it is found as a blick powder

“Qr jelly-Tike substance, but it is also found cemented into breccia.

(3) Collapse material i< found in the inner recesses of the‘sysfem~
in comparatively small quantities. Any such material in the main chanbers’

is buried beneath the large influxes of hillslope debris.

(4) Coarse earthy deposits are ubiguitous in the caves, especially
in the large galleries, They consist of rad earth with sUbanguTar~s%ones,
| and some collapsed boulders. Though usually roughly stratified thesé_de+ 
posits do not display sarting within individual strata, They,cOntain sdméf
boﬁe and artefact material and may be cemented to different degreesfbf |

hardness.

(5) These deposits cover most floors and many cavern walls, ‘They
~occupy the major fracture-zone chambers as large continuous bodies of debris, -

it is appareht that.these deposits are externa1ly-derived hi]1slope materia}s,

(6) k‘7 The caarse earthy deposmts often oceur as twod1st1nut ent1t1es,
viz. a cemented and carapaced deposit sxtuated above an uncemented, ungara-
‘;‘paaedxdepasitn the upper cementeﬁ deposit cften shows evzdance af phreatla

attack on 1ts unders:def




’ : {7;The 1argn unconsol1dated debrxs cone of the Milner Deposzt,has
: } (61Fferent constntuents from the overlying cemented depus1t, and 1s there~ o
’_fore not~a decaicxf1ed subszded port1on,of the cemented depos1t, as sug-

N

‘fgested by Roblnson (}962)

,~(8) s A mndei has been praposed to EXp1a1n stages of deveTapment of

 the dep051t massea.

(@) No epoc% of c}ay 11, as propssed by Bretz (1942), ever afreczed

Sterkronte1n as a spec1f1c stage in the deve?opment of the cave system,v
Na?? deve]oped fracture zone avens allowed coarse external debr1° to enter
‘1n veny 1arge qunt1t1PS, un11ke the very fine 3011 f1111ng recogn1sed by i

m@u.»‘

(?0) Surfdce breccias are connected with underground breccias through
distances of at least 35m, The breccia material enters by, and acgumu1ates

in widened, near-vertical fracture zones.
{11y - Archagologically in particular it is important to note that the
'1ower parts of the thick deposits will be older than the upper parts. .

(12) It is accepted that the coarse fraction of the bone~peqrgbre¢¢iat"

of the Fossil Cave is of collapse derivation. The fine matrix material of

;ﬁhis‘bréccia, however, is believed to be infiltrated into the coarse frac-

tién dé1omite blocks with the aid of percolating water;‘;Therefore this :

  &&§§sit cannot be accepted as a climatic indicator, as proposed by Brain
(iost). . ; L R

*(13)' ananfarm%t;es between the three contiguous surface bnaccxa;'in‘

" the Fossil Cave do ot necessarily represent time hiatuses; they repwe-

‘sentﬁchahgeélfo‘differeﬁt mddés'bffdépbsitiang The‘ch?épsed,boneepoqr ‘

: breccwa 15 simp1y an 1nterrupt10n in the cont1ﬁuoud, gradua1;accuma1ation o




T8,

-frﬂf the bane~r1cn depos1ts, i.e. the depos1t mass is conformab]e, as
. ffBrain (1958) 0”?9‘”371¥ SHQQESted and not. unconformable as Rob1n°an
Vfi‘(1962) yiewed 11.

 '(14)' ‘ The upper choco]ate brown breccia, of tbe Fossil Deposxt, pro—
‘fbably accumu]ated ing vowd caused by the compaction of the under1y1ng :
deposits, rather_thanvinya voad'cﬁused by coI}apse of the.underlyangvde-v

- posits fhtolthe underground system as proposed by Robinson {1962).

10,5 Ev1dence of 811ma+1c Osc111au1ons
It has been mentioned that breccia matr1x ana1yses have been
used to make various climatic influences. As doubt has recently been thrown

on these interpretations they will not be discussed.

10.5.1 Re-solution features on many travertine masses in the |

cave system indicate that water Tevels in the caves have fiuctuated in the *~-

“past. .
10.5.2  Such fluctuating water Jevels are best explained,by e~
matic osczTTations which affected the hydroloagical regine of the Sterkfon-

tein area.

10.5.3  Water leve] fluctuations have occurred at three detectab1e
levels in ihe cave system. The two upper-level examples indiééte’two :
, c?iﬁatic»changes each; the Jow level fluctuations indicate only one defi=
nite climatic oscillation, | |

10.5.4 AN three sets of water level fluctuations occurred prxor
to 50 000 years before present. The upper level f]uctuat1ons,probab1y
occurred before the bone~bear1ng breccia accumilated, whereas the Tower
two sets occurred after this breccia had accumulated (bone—bearlng bFECC1a

datwd var1abiy between 1,75 and’ 255 million years before present)

'10 5 5 The c]1matic fluctuations evwdent from the past Take

»

P T T
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T;YéVe157céhﬁot'aﬁ.prQSehﬁ’be eQuated'with,the'Othef evidence of climatic
fvgchange from the ,ransvaai. ' ’ o
TG 2, 6 Varwat?ons in the thickness of successive ﬁravert1ne da—

'poozts, 1nd1cat1ng varwatnon in either tne rate of depositxon or the dura~

 t1on of depnsvt1on, a?so indicate cllmat1g fluctuat1ons.

10,6 Conciuswon
The twe hypotheses being tested in this thes1s can how be cvalu-

ated in the 11ght of the conclua1ons 11sted above. The tWO hypothesesrare

1. That the Sterkfohfein cave system fits the models ofrcave
development established elsewhere in the world, | o

2. That the Sterkfontein cave system, Tike other cave systems
in‘the TransVaaT, preserves evidence of climatic oscillations. |

It is apparent from the conclusions that the first hypothesisi
may be only partially accepted, since the major cavities of the systémkare

unique, having developed along a series of fracture zones, The minor cavi-

ties, however, fit most closely the theory of cavern davelopment in dippihg‘,
rocks as proposed by Ford (1971). ‘Also, Sterkfontein fits Davis' very

general 'two-phase' theory of cavern development (Davis, 1930), since 1t

is almost entirely a phreatically formed cave. .

In relation to the second hypofheSis the conclusions indicate.
that it can be accepted. Distinct changes both in the volume of calciun
carbonate deposition, and in the cave water Tevels have undoubtedTy'uccurfed["'

‘ Sﬁch changés canfbest be éxpiained in terms‘of‘changes in surface cTimatic |

conditions.
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