





community and its export market (Andrews,I1954).

Degpite the fact that virtually all economic base
studies to dote have been concerned with central cities,

i the delimitation factors as outlined below can fit cny
; producing and distributing areal unit. Andrews proposed
' that,

* _..the base area should ! viewed ac a producing
end dictributing unit of goodg,cervices cnd
capit~l within the economic framework of its
region rnd nation. It is the cconomic-lly
integroted geographical area which includes
the principzl factors of production of the
basic und service sctivities of the community "
(Andrews,1954),

: The East Rand,as so far defined,ai though comprising
' ; three separate .ocal authorities,forms an integral whole
; in its,geographic:l composition,the economic problems of
‘ ‘ trancition,and ite separateness from Johannesburg. For

the purposes of economic bace snalyesis two other local
criteria need to be saticfied, Firstly,is there an
economic-geographical demuarcation between the East Rand
ana the surrounding areas,and cecondly,ies there a
satisfectory economic demarcation line for the local area ?

! In several examinations of the vitwatersrand

: ; Conurbation the rast Rand has been viewed ac comprising

4 ? Boksburg, Benoni, Brekpon, Springs and Nigel (Cole,I96I ;

f Buhrmenn, 1959). Although Springs has a lerger industrial
employment than Brakpon or Nigel,ond in this respect is

f more comparable with Boksburg rnd Benoni,in terms of the
transition of the economic base,the nore revealing stetistics
are those of the proportional dictribution of employnent
between gold mining snd industry as out ined in Figure 5.
On this bacis Boksburg and Benoni posgesc a very diiferent
employment structure from Brakprn,ipringes and Nigel. These
two ercas are also separated by proclaimed mining lend,
the historical legacy of the Last lland region, the only
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The relation of municipal ond magisterizl boundaries
is shown in Pigure 6. This shows that there is little
difference in the bounderies as applied to Brakpan ond
Springs. In the case of Nigel however there is obviously
a great epaticl disparity betweon the two,the magisterial
district compricing 371 squure miles,whi.et the municipal
area only 52 square miles. The population however is largeiy
concentr:ted in the municipal are,the I960 Census
indicating a tot»1 population of 49,574 in the magistericl
district compar~d to zn approximate 35,000 in the municipal
aree,whilst a somparison of the white population between
the two chowed an even smeller proportioncl difference
(Municipal Year 3ook,IS50). As Figvre 6 shows,virtually all
the mining land, ‘hite residenti-l creas (Nigel snd Dunnot:r),
non-vwrite recidentis)l ~reas (Deduza s«nd Charterson),~nd
industrial tovmchips are contained in the municipczl arez.
Outside the municipsl ares,ths magistericl district coneiests
‘of agricultursl holdings with the exception of tue white
residential tovmchip of Jameson Park which today is little
more than o ghost-towm. Both Nigel's basic and non-basic
activities are therefore reprecented totally in the
municipel area a2ud one feels justified in being able to
apply conclusions from the statiestics of industricsl
censuces by megicterial district,to the area contained
within the municipsl boundaries.
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CHAPTER 2

GOLD ITINING : GRO.TH AND DECLINE

The gold mining industry has coused virtually the
entire development of the Last Rend 'nd until recently
was the sole bace of its economy. Many of the conseguences
of its growth and decline will be studied in later chapters.
In thic¢ chepter the =2im ies to anclyce the factore inflvencing
the growth and decline, the regulitant chenging cpetizl
patterna of gold mining development,and the consequent 3
direct effects of the closure of the mines.

The Grouth of Cold llining in the Pust Rond i

The heost Rand forms part of the sorlde greatect
‘knovn goldfield,the " it. tersrend. The gold bearing
conglomerate of the wit atercrand,the banket,was not the
firnt large gold etrike in South Africa. It hed herdly
been considered z¢ a pratentirl gold mining aree till the
succesful procpecting of the I370's in the Nortl.ern end
BEagstern Tronevoul led to precpecting throughout South Africa.
Prom the year of discovery,l884,other South African gold-
fields became re¢latively inesignificant in comparicon with
the Vitvatersrend, hilet the expioitation of the benket
provided not only tnhe basie for the whole vit.atersreond
Metropoliton Ares,bu¢ also made South Africa the worlds
leading gold producer.

By far the mort important gold containing ore is <1
present in the Mcin Reef Series which constituters part of :
the Upper 'it.-tersrand geological cyctem, This .itwatersrand
gyetem ic one of the older rock formations which form the
South African mainlsond and is therefore ucuclly covered by
younger rocks of the Ventercdorp,lrancvacl and Keron systems.
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Folding and erocion has resulted in some parts of the gold
containing conglomerzte being exposed,ac in the Central
Rand where the first ‘it.atersrend gold ctrike wes made,
whilst in other cections it is still overlain. In the Last
Rand this gold containing layer lies in a structurel
depreceion,knovm ac the East tand Basin,and the mining
zone is consequently broader them in other perts of the
“itwatersrend, though overlain by younger rocks (Antrobus
and Vhiteside),

Since the commencement of mining in I884 the relative
importance of the producing areas of the .itratersrend hove
varied considersbly. The Centroi Rend outerop maintained
a dyminant position until 1923, The next most important
producing area in thie early period was the ert Rand,
until the Eastern zone took over thig porition in I4II and
beceme the lesding producing cres from I623 until the

‘early 1950's. Figure 7 rhows dirgremmeticrlly the chinging

patterns of gold mining development in the ‘it atersrcand
between I900 nd I950., The development of the  ituntorersond
goldfield has however been amply described by other cuthors
(Scott,I95I ; Cole,I1961),:nd only the developmente in
relation to the Ecct ltand will be considered in thic text.

Shortly -fter the first dimcoverier of the Litwatercrand

gold reef,gold wae diccoverced on the farm of Varkensfontein,
near prerent-day Nigel (Buhrm:nn,I056). The Nigel Gold
Mining Company Limited,ncs the mine was called,a: the
forerunn:r of sll development in the .aert Rend. For many
years however thic mine and the mines in the north of the

East Rend,liew lModderfontein and Van Ryn ootates,were the only

mines taiking ore from the Enct Rond's deporits.

Before the gold reefe in the Enet Rand could be fully
exploited the technological probleme acrsocinted vith depth
of mining had to be overcome. The main donte of significance
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in thies respect wos I91I6,with the introduction of the
Francois cementrtion process,which 2llowed the geaiing off
of shaftes from the water bearing fissures (Cole,I96I). Now
the way was open for the East Rand Bagin to be fully
explored ond exploited.

Several mines came into exiet:nce following this
technological breakthrough,Springs,llew Stute Areas,liodder.
Eest and Ven Dyk (see Figure 8 in relation to Pigure 7),
and led to the predominsnce of the Lret Kond in the mid
I920's 2t a time when many smcll Centrsl Rand mines were
closing due to the exhauction of payecble ore.

Decpite the fuct that the gold inductiry .as reletively
uncoffected by the onset of the world depression in 1929,
it led to little inv-ostment in new projects. These were
largely initicted 8= 2 recult of the increacsd price of
‘€old following the cb.ndonment of the gold siandard in
I932,permitting o Lowering of the grnde of ore mined
profitcbly. This was the real period of tke opening up of
the East Rend Basin for the mining of gold,with the
commencement of mrny of tae creas most fumous mines - the
Dagg=fonteine,Gedulde. Vogele truisbult,5.A.Lands, Vlickfontein,
Grootvlei snd lMarievele.

By 1940 virtuclly =11 potenti:lly payable areas of
the Bacin were being ~xploited,the only miner Opening in
the I940's being Spasrwater rnd  elgedacht,both smell
concerns on the perimeter of the Basin.

The siturtion in 1¢50,as depicted in PFigure 7,shows
the zenith of gold mining in the East Rand. Froduction had
been boosted by the £ sterling devalusntion of I949,but
even =t this period the forces leading to its relative
decline in South Africa,cnd ite cboolute decline,were
apparent,ncmely the development of new mines in other
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areas,end the reduced profitcbility ond ore rezerves of
the Basin,

The TFactors Affecting the Decline of !lining

Mining ies o 'robber inductry' extracting non-
renevwable cubstances from the errth. Aes such it is obvious
that the lifespen of any mine ie limited by the finite
nature of the mineral recources it is extracting. Seldom
however will this situction be reoched,cs before totsl
exhauction occurs,the ninercl will become unproiitsble
to work under prevailing economic ~nd technological
conditions.

The factors influencing the liferp n of gold n 1es
in South /frice ere twofold. Firetly,the profitobility of
extracting the mineral,ond cecondly,the ore 'reserves'
within a range of this level of profit-bility.

Profitcobi ity B
The profitobiiity of eny mining concern is represented

by the surplus of revenue over co.ts. Pigure 9 shows the
changes in sverage working costs nnd revenue,per ton of ore
milled,in South African gold mines between I920 rnd I968,
the average profit per ton being depicted in the area
between tihe two curves, Since the mid I950's it can be
seen thot both curves cre generally upsard cloping,with an
increase in cverage profitcbility per ton milled.

The average coct curve chowe very few fluctuations
due to the constant nature of the variocbles thut influence
it. If the curve were to be extended backisurds to IS0 it
would chow o gentle uoward clope representing decrensing
cocte between 1900 'nd I920 cauced by increased efficiency
in the mines. Since 1920 lLowever the decreasing cocte of
increaced efficiency have becn more than mutched by °n
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increase in labour cocts and general extraction coste
eusociated with the inflationary trend [rom thie time.

The neture of the aversge revenue curve is a function
of two variables,the nrice of gold,rnd the richness of the
ore,that is,the dwt. of gold recovered from each ton of
ore milled. In contrast to the cor% curve it chows veveranl
abrupt upturne mevking direct or indirect chrngee in the
price of gold. The uncving in 1932 in a function of the
ebandonment of the gold ctondord end the regulting increaced
price of gold. The pre-war uprwing in contrart marke the
post-depression world bsom conditions,vhereas the 1949
upewing reprecents the indirect upvalueing of gold by the
£ sterling develuction, Since the =mid I95C*'s the genersl
upswing haes not been r function of the gold price,but of
the increared csverage richnecs of the ore mined in South
African gold minee,

. Until the mid I950's sverage coste rnd revenue in the
Eest Rand mines folloved very clorely the nationsl avercges,
being slightly above thece averager. Since the mid I1950's
however,as is rchovm in Figure I0,the average coct curver
for Southu Africz and the Lrst and have diverged,bo-h corte
and revenue now being below the norm. Thie hir been the
result of the development of new arene of gold =ining in
the Republic,numely the Far ‘ect Rand,Klerkodorp,ivender
ond the Urenge Free Stote. There new mines incur higher
coets than the older Witsatersrand mines for o variety of
reasons l-rrely rcecocinted vith deep mining., The most
importent of thece rre,that in the Oronge Free State it is
necegrary to re. serate the ventilating oir,shilet i
Evander nd the ¥or lUect Kand the precence of vwater-
bearing dolomite necessitntes the cementation of both shet'ts
snd underground workingo. There high cocte are however
compencoted by the high percentoge payubility, reprecented
in the South Africsn - verage revenue curve in Figure 10,

ond shom by erea in Table I.
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Ineressing costs have in many cases been the deciding
factor in the exact timing of the closure,with mony miucs
obtaining & minimcl profit return before shutdown. As en
exception it must be noted tunt Spo ru:ter,: mine working
at low levels of operation,mcde o losgc for its first eight
years of operntion (I947-I954) cnd cince then has only
meénaged a very smell prof'it morgin,yet has continued in
operction till the lacst aucrter of 1969, For the newer
mines on the enyiern mergin of the basin with nore uniform
deposits,the deciding factor w~ill be the decreasing
profitcbility,un’ess the price of gold increaces.

Effects of the Clocsures

The effects of the decline of gold nining in the
East Rend will lragely be decit +ith in Chepter 4,in the
conceauences of the decline upor. the locrl economy. In
‘this section it ie only intended to dcal with the run-down
of emnloyment,. nd to briefly mention the nature of the
other effects in general,

The mojor consequence vhich first comer t0 aind
when thinking of the clorure of ninee is the unemployment
created by thece closures. A fall in the white ladbour
force of over 10,000 botween IC45 :nd 1968 obviously creates
significent problems in recdrnptntion to area,or jub. hen
viewed in Table 2 or Figure II (ii) the run-down of white
employment would ~pperr grodusl. In contriot the clogure
of en individucl mine ic a compar:tively rudden phenomina
as ie indic ted in Figure II (i),for Geduld ond “ub Rigel
gold mines,cnd in Tuble 3,belo.. As rhowm in Figure II (ii)
production is norm:1lly mointiined ¢t = high level for as
long oe poscible before clesure in erder to counter the
high costs of keeping the mine open. Employment is
gimilicorly kept ot o high level ¢lthough attempts cre mode
to tronsfer some personnel before closure.
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