


the Viitvvatersr;jnd of land with slope of less th-n I : 50, 
(Figure 4) the topography favour." the development of large 
industrial sites.

Hence,despite their • pp rent similarities r.s outer 
zones of the Margin 1 Mines Region with problems deriving 
from a concentrated decline in mining and 'n unb lanced 
indurtri'1 structure,the factor:- influencing the processes 
of adaptation diffor greatly. Adaptation in the -rest R-nd 
would .ppear to be favoured by its proxi-nity to Joh nnesburg 
with an increasing likelihood of it becoming t dormitory 
town for the Centr-1 Zone (M llovr,1961). The East R;nd in 
contrast can be viewed ar r separate .one of the region 
not only in the problem of economic bare daptation it has 
and is facing,out in its isolation from this movement of 
residenti- 1 development linked to the Centr 1 Zone of 
Joh .nnetburg.

Suitability of Region for con:>nic 13are n lyric

Very r: rely doer the urb n economic bar e of ;> region 
decline as r p^dly a has the gold mating ba e of the Kast 
Rand region. Of the . eventeen gold mine, operating in IS60, 
only one,M'rievale G.!’.,is expected to rtill be producing 
in IS75. ith ruch -i decline and subsequent adaptation of 
the local economy, unique opportunity is provided in the 
study of the tran. iti.rn of the loc 1 economy. Such a rt\ dy 
however necessitates ; trict region 1 delimit tion.

The process of delimit tion is particularly important 
in investigations into the nature of the local economy as 
that delimit tion is explicit in the phenomena examined.
The terms ’basic’ find *non--basic* activitier assume th't 
these limits have been established. For these activities 
to be 3dentified,criteri must be established for an 
economic-geogr-phic 1 demarcation between the producing
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community mid. its export market (Andrews, 1954).

Despite the fact that virtuelly all economic base 
studies to date have been concerned ..ith centr: 1 cities, 
the delimitation factors as outlined below can fit ■-ny 
producing and di -tributing real unit. Andrews proposed 
that,

M ...the base are; should I 1 viewed a:-, a producing 
and distributing unit of goods,-services ; nd 
capit 1 ..ithin the economic fr mev/ork of its 
region rnd rr.tion. It is the economic"lly 
integrr.ted geographical are- which includes 
the principl factors of production of the 
basic ■ nd service activities of the community " 
(Andrews.1954).

The East Hand,as so far defined,a though comprising 
three separate ocul authorities,forms an integral whole 
in its,geographic 1 composition,the economic problems of 
transition,and it: . eparateness from Johannesburg. For 
the purposes of economic ba e analysis two other local 
criteri need to be satisfied. Firstly,is there an 
economic-geogrophic?1 demarcation between the East R-nd 
and the surrounding are:-s, and econdlyris there a 
satisf- ctory economic dem rcation line for the local area ?

In sever:.! examinations of the . it.vatersrand 
Conurbation the ; a. t Kand has been viewed a: comprising 
Boksburg,Benoni,Br-kp n, prings nd Nigel (Cole,I96I ; 
Buhrrnsnn, 1959) • Although Springs h r. ar^er industrial 
employment than Br kp n or Nigel,end in this respect is 
more comparable with Bok: burg • nd Benoni,in terms of the 
transition of hr economic bare,the more revealing statistics 
are those of the proportional distribution of emp.oyment 
between gold mining • nd industry a:• out ined in Figure 5.
On this basis Boksburg and Denoni possess a very diiferent 
employment structure from Brakp an, Jwrings and I.igel. These 
two areas are also separated by proclaimed mining 1* nd, 
the historical legacy of the hast It and region,the only
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mining none whose residential rnd industriri development 
ha been enclos ed ithin rn area of mining .lend. This 
factor also provider a boundary for the r e g i o n  to the 
north, hist there ic little rer.identirl or indui ;ri 1 
development to the east rnd outh of the region (Figure 6).

For the purposes of an economic demarcation line for 
the region the choice ir between municip: 1 rnd m gisterirl 
boundaries. The most sati factory in this respect are those 
of the municip- 1 r reas,set up to r prerent the spheres of 
influence of the to. ns rnd hich have expanded d.h uch with 
the towns, thereby / ring a oorre.’.' tion of spatial expression 
of econo ic dcvelo .< nt to the ninicipal are... They are 
also impf'.'--: <t ao r demarcation line *or economic br.se 
rnalysis in th; t they are the basic ocal governing unit 
rnd have provided the be e are? for the furmul tion of 
tom planning chemes rnd the provirion of industrial areas. 
The other loc 1 administrr tivt unit, the maficteri 1 
district,the origin-1 subdivision of the frovince,hao 
developed in the opposite direction,not expanding with the 
development of the town,but bein a split up as new : reas 
have developed. Unfortunately,they h.vc rn int ined their 
importance as t e base are- for the collection of statistics 
for popul- tion "nd industri 1 ccn-u.cr. Th? only other 
local rtati tic’1 ba. e bein/: the 'ecDnoi.iic regions* of the 
Bureau of Cemus rnd !'t '.sties,which link together 
Gormiston,Kempton Park, B>ks burg, 3enoni,Brrkp. i and ' nrings, 
•vii.ij.st linking Nigel ith the other predominantly 
agricultural magisterial districts of Delnu : ,h■. 1 elbrrg, 
Bethal and Standerton. As a result of the o gr^aping the 
statistics crnnot be utilised in this study. Lhis 
obviously presents difficulties s the mrgi terir* dioi.r;*, + 
statistics re the only stati. tic- available,and hence 
necessitat s r n examination of . hether they can be uxin*;*t3 
in r study based upon municip 1 boundaries.
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The relation of municipal rnd magisterial boundaries 
is sho ,n in Figure 6. Thin jhows that there is little 
difference in the boundaries, a. applied to Brakpan •• nd 
Springs. In the case of Nigel however there is obviously 
a great spati' 1 disparity betweon the i.v.o, the magisterial 
district compri ing 371 sou-re r.iJ es, ..hi . st the municipal 
area only 52 square miles. The population ho. ever is largely 
concentrated in the municipal are ,the I960 Census 
indicating : tot- nopuJ tion of 4 91574 in the magisterial 
district compar 'd to n approximate 35»000 in the. municipal 
area,whilst a comparison of the hite population between 
the two ho Ned an even miller proportion 1 difference 
(Municipal Year 3ook,I960). As Figvre 6 show;;, virtually all 
the mining land, hite residenti 1 reaa (Nigel nd Dunnot r), 
non-’.vi.ite residenti'’1 ^reas (Dedu/.a and Charter; on ) , nd 
industrial townships art contained in the municip- 1 area. 
Outside the municip 1 are ,th? magisteri 1 district consists 
of agricultural holdings -lth the exception of t e white 
residential townrhio jf Jsjneson i’ark .-.hich today is little 
more than • ghost-to.n. Both Nigel’s basic nd non-baric 
activities are therefore represented tot Xly in the 
muaiciprl arer ;vud one foels ju tified in being ble to 
apply conclusions from the tatistics of industri 1 
censuses by magisterial dLstriet,to the crea cont. ined 
within the municip 1 boundaries.
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CHAPTER ?

GOLD r u n i l Q  : (iliO .Til .Mo) DE .LINK

The gold mining industry har. enured virtually the 
entire development of the a .t R nd nd until recently 
was the role bare of its economy. Many of the consequences 
of its growth and decline v.ill be rtudied in later chapters:. 
In this chapter the im ir to r.n' lyre the factors influencing 
the growth end decline,thv rr u t nt ch; nging cpr ti' l 
pattern of gold mining dove o ment,and the consequent 
direct effects of the clo:-ure of the .ines.

The Gro .tb of Cold Tininr: in the -:t ft-nd

The hast Rand formr part of *he orldr greatest 
•known goldfieid,the it ter r nd. The gold be? ring 
conglomerate of the ..it a ter rand, the b?nket,wr. not the 
firrt large gold trike in . outh Afric::. It h’d hardly 
been con. idered a pitenti-1 gold mining t re? till the 
succerful prorpecting of the 1370' in the Iiort’.ern end 
Laetern Trenrv al led to prcrp> cting hroughout Couth Africa. 
From the yer.r of dircovery,1884,other South African gold- 
fields became relatively inrignific nt in compcriron with 
the it-aterermd, hil-t the exp oit tion of the br nket 
provided not only the ba in for the hole .it. aterrrrnd 
Metropolis n Are ,buc also raadp South , fric; the worlds 
leading gold producer.

By far the mort import'nt gold containing ore is 
present in the M in Reef Serien .*.hich constitutes part of 
the Upper -it., terrrrjid geological ■ yrtem. This itwatersr nd 
system is one of the older rock form; ti*>i.o v.hich form the 
South African nr ini nd raid in therefore ut u lly covered by 
younger rockr of the Venter: dorp, .'ran: vaal and K' roo systems.



Folding and erosion liar, resulted in s >me parts of the gold 
cont'iniug conglomer' te being exposed,ss in the Central 
Rrond where the first it .ter r. nd gold trike was mi de, 
whilst in other sections it is till overlain. In the ~ast 
Hand this gold containing layer lies in a structural 
depression,known a. the • st (;nd D in, nd the mining 
zone it- con. equently broader th. n in other parts of the 
itwater r nd,though ovcrl.--.in by younger rock3 (Antrobus 
and .hiteside).

Since the cJ'nnencement of ining in 133̂ 1 the relative 
importance of the producing are-.s of the it atersrrnd have 
varied consider bly. Th” Centr. i it: nd outcrop maintained 
a dimin. nt position until 1923. The n- xt most import nt 
producing are: in this early period was the e; t R-nd, 
until the Eastern one t )ok ov-r this position in 1-JII nd 
became the le ding producing re from 1923 until the 
early X95Q*8* Figurt 7 I ho.- s di-gr; m-- tie-lly the ch nging 
patterns of gold mining development in the it s.ter: r nd 
between 1900 nd 1950. The devf opm- nt of the it. tor r nd 
goldfield h s ?  ho ever betn ply described by other tithore 
(Scott,1951 ; Cole,I96I), nd nly the dev» Lopraente m  
relction to the r st nd rill br con idered ir.< thi: ti>;:t.

Shortly fter t e first c ■ -cov^rio: of the it..atei. rrmd 
gold reef,gold .as discovered on the f: rm of V. rker. font -in, 
npar present-d y Nigel (Duhrm nn, Ir 5 9 ). Tho Nigel Gold 
Mining Comp, ny Limited,' the mim nr called, a the 
forerunn er of 11 devel pm nt In the t. nd. For nr ny 
years howev*r this ine nd the mines in t e north of the 
East Hand,New Modderfontein nd V n Hyn t tes, ere the only 
mines t king ore fro-i the : t Hand's ienorito.

Before the gold reefs in the • st Hand could be ful y 
exploited the technological problems v. oci ted ith depth 
of mining hsd to be overcome. The main d. te of significance





-2 1 -

to
UJ

£

z<

<
O

rd r—1
C

o

P
o•H■p
PCOrHC<1)

V)

Q o

Z
<
IX

h -
</)
<
UJ

UJ
X M

►- M

Z

00

3O)

H CM VO ro VO r- VO Ov VO "sC in CM HI CM CM CO t-- oo t~- an VO
rH in m 1 vf vO VO VO in '.O vf- vO tn vO VO in VO V0 vO VO in
•H o^ <J->rO O ' O ' O ' o'* 0 0  . O'. O'* O . O l 0 \ 0 o i 0> O^ O ' o i
IH M H M

O-n
H-i

H M M M h i (-1 M M Hi HI M 1 H H I M M M M rH

f : O '* CO
P
a* CM <- on O ' H I M rO V UN C- O r>', * * M vO CO 00 O'. O'. CM r~ QO

o VO CO <r o^ o> O a M M M M HI <\' CM ro <“0 ro ro r o m CO M ■** v f
p on CO j : ’T ) O ' O '' 0 . O ' O'* O ' c  ■ C O'' O i u . ON O i O i o^ G> O i O ■ o» O '.
E*i M IH 4 j M Hi n M M H I M M H I M M M H I M H HI M M M H i M H I M 1—1cu.o

P
o
•H

OP
w

10pHa>
at-4 '00/

P o
* rl p p
o p- to • rl
■H a> a>
p T3 +>
r a) Cj p

t? +> O
P w
a- a> w
T>
T> P o:.
O • <—1

r—1 W
a> •

>-*-4 u:

& fe fl; ; r i &
0) •H (tf

#*• Ml >

P p . 4->
< o C5

cq 0) +* X3 •H
- • V> rA

■H
■H a-

P • c £ P
P. a •H ■H t* 02 K X) M o

o a> c- T » •H m Vh P
+> 0) -p +» 4J C r  1 c. ■H O W •H P

rH p p a O' +» O •H <P <y Q>
a o + - rO r*< 4-*

t«3 V , p p <M U) . « rH o P o
H 73 o Vi > >

# «« c H a &
O XI V 0/ o • ♦J ■H W

!► >o n tt R <c P
o p Cl< P. n> cc 0 w u • ot 6.

CQ > t> 36 CO 0 - w A > > C3 C*3 t> 'Ji

0?

*

Z
3in

>'i



in this respect I9I6,<7ith the introduction of the 
Francois cement; tion process, hich llowed the sealing off 
of shafts from the /ter bearing fissures (Cole,I96I)* Nov; 
the. way was open for the Last Rand Basin to be- fully 
explored "nd exploited.

Several mines came into exist' nee following this 
technologic: 1 breakthrough, Springs, iiew St: .te re as, rodder. 
East and V; n Dylc (-ee Figure 3 in rcl tion to Figure 7), 
and led to the predominance of the 1 / st -c nd in the raid 
1920's at a time hen nr ny srr 11 Centr 1 Rand mines were 
cloring due to the exhaustion of pay :ble ore.

Despite the fact that the gold indu: try as rel tively 
unsffected by the onset of the .vorld depression in I929, 
it led to little inv?stient in new projects. Those v.ere 
1; rgely initi ted r, a result of the incre d price- of 
•gold folio, ing the b ndonmcnt of the gold ■ t nd rd in 
19 32, pe rmitting ov.ering of the . . ie of or- r.ined 
profit bly. This v.as the real period of tre opening up of 
the East Rand Basin for the saining of gold, ith the 
commencement of nr ny >f t ic n  ; most f nous mint s - the 
Daggrfonteins,Gcdulds. Vogel: trui ■ bult,3.A.L.nds ,71 /.font* in, 
Grootvlei nd Karievrle.

By 1940 virtu lly 1] potenti lly payable res- of 
the Ba/in v.ere being exploited,the only nines openin. in 
the 1940's being Jp r.vater nd elgi d-.cht, both rm 11 
concerns on the perimeter of the B rin.

The situ tion in I(r>0, depicted xn Figure 7,/ho. : 
the zenith of gold mining in the i /t R nd. Production h;d 
been boosted by the £ sterling dov lu tion of IV49,but 
even t this period the forces eading to it relative 
decline in South /.frier, nd its bsolute decline,were 
app .r e n t , n r  rely the development of new mines in other

/ areas ....



areas,and the reduced profitability nd ore reserves of 
the Barin.

The Factors Affoctinr, the Decline of lining

Mining i? ■ ’ 'robber indu try* extracting non- 
renewable substances fron the errth. As such it ir obvious 
that the liferp n of • ny nine ir United by the finite 
nature of the mineral resources it is extr- cting. Seldom 
however ill this situ.tion be reached,'? before tot-1 
exhaustion occur-. , the Mineral ..ill become unprofit, ble 
to work under prevailing economic nd technological 
condition?.

The factors influencing the liferp n of gold r vs 
in Touth .'.frier rre twofold. Firstly,the nrofit bility of 
extracting the mineral,: nd r-econdly, the ore •reserves*
.ithin a range of this level of profit bi ity.

Profit-bi ity
The profit- bi ity of ny mining concern is represented 

by the surplus of revenue over co t. . Figure 9 show? the 
ch.'Jiges in rverage working cost? and rov-nue.per ton of ore 
milled,in 3outh African gold ines bet pen 1920 nd 19^3, 
the average profit per ton being depicted in the area 
between the two curves. Since t..e mid 1950' n it can be 
seen that both curves rre generally up ard sloping,. ith rn 
increase in average profit bility per ton milled.

The rverage cost curve hows very few fluctu tion: 
due to the constant n ture of the van; bles th; t influence 
it. If the curve were to be extended bck . rds to 1900 it 
would show a gentle upward lope repres nting decreasing 
costs between 1900 nd 1920 caused by increased efficiency 
in the mines. Since 1920 however the decreasing costs of 
increased efficiency h ve be n more than m tched by n

/ increase ....



increase in labour costs and general extraction cos>ts 
i .- soci: ted ith the inflationary trend from thir time.

The nature of the aver- ge revenue curve ir a function 
of two variables,the nrice of gold, nd the richness of the 
ore,that in,the d t. of gold r*covered fro;n each ton of 
ore milled. In contr st to the c v t curve it ho,vs ever- 1 
abrupt upturn? -v rking direct or indirect ch-nge s in the 
price of gold. The* up v.ing in 193? i r- function of the 
abandonment of the gold t-nd-rd nd the resulting incrca.-ed 
price of gold, ’hr pre-vr up: inr in contrast m; rk the 
post-depression orid b^om conda onr, herias th< 1949 
upswing reprcent: the indirect upv luting of gold by the 
£ sterling dev lu:tion. : ince the "id I95C the general 
upswing has not beer. function of the gold price, but of 
the increrred verage richn' of the ore mined xn Jouth 
African gold mine r.
$

Until the mid 1950* s v> r- ge costs ; nd e venue in the 
feast R nd miner folio ed vcr y clo oiy the n t .on 1 vtr ,;rf, 
being slightly ,bov<~ t e e v- r . cr. inc« t-.e "id If ‘iO'c 
however, is ' ho n xn PlgttTf 10, th* ; v- r:.ge cor t curver 
for South ;.fric- and the :t nd h ve diverged,bo h co-t 
m d  revenue no.v being b‘ lo th nom. rhx: h bt-en t; e 
result of the deve j.opment of u * r n: of g^ld :nin# in 
the Republic,n mely the f r e t U nd, Klerks .or*-, v ndrr 
end the Orange Free J t  te. Thee m ■ ine xncur higher 
costs than the O der ..it .ntr rarand t.uti* lor v ariety oi 
reasons J igely ssoci ted ith deer - ining. The r.ort 
import'nt of there r ,tht in the Or nre Free J‘. t< it 
necessary to re. gerate the ventii tis.g ir, 'hi , rt ir. 
fevander nd the F:r e t H nd the nre ence of ter- 
bearing dolomite necessitate: the cementation of both sh its 
fad underground working: . Ther e high co. tr art however 
compensated by the high percent ge payability,repre ented 
in the South Afric n verage revenue curve in Figure 10, 
rad shovn by area in Table I.
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COKPARISOJI 01-' n\». ’ ATIONS 5.V i’N TJi:. T ]{.i.IJ ND OTliLR
SOUTH i’RIC’.K ;0: D II.1NG . 11 A3 1963

Av.d .t.per ton Av.cost: per ton Av.profit biiity
R per ton R

Past R: nd 5.44 5.65 I*?5
C ontr 1 R nd 2.93 5.61 1.9?
V.est R* nd 3.53 5.<6 1.14
J? r V er t R nd 10.35 7.56 5.43
KLerk.doro 7.99 7.57 2.52
0 ,F.S. 9.53 6.56 5.59
E’̂r ndc r 7.60 L. 02 A. 13

Sruth Afric 7.79 6.42 3.43

I ouroc : Ch be r of Mine i Anm i

The rontr • t c n be : ( • n in T bio !! bet ccn the low— 
cort,lo p y biiity >ld . .i: of ‘ a it t r r n tnc
hi.-h-c > fc,high-pr.y biiity ®ia*f •• th« d 
ar . No ■ hero in the ■ ft • Bd r n ti-1 t ■ nt tic'lly rich 
o r o f  • or t Driefontein, 13. 9 d tr.,or ."’ref St'ti Ore.vs 1, 
?o.:?5 dv/ts.fbe a tchedtYlfnkfontein b* in- the riohett -.me
in the are with n uver r> >f • n,‘r toa oro
milled (Ch nber of tfiner,If 68). Despite h vine lo er cortr,
there cost: ■ re s!"jn,; ■
I t hour costs,resulting in very low vi g t profit bi. it> 
ir the area with ; one ine t :ini 1 profit t'i ity 
( t .g. > t W.r r ; fonte'.n R 0 . 3 0 per to milled)• rroin being 
ti ■ ng • r < i n  South fric »tod
R(nd ir one of the least profit ble, nd were it not for 
o;her frotors it ould not be in ny ye; rs before increasing 
cortr overtook the verogo rfvrnu .



Ore lienervPF'
The extexit of ore receiver, in crpeciclly important 

to {cold minor in i'outh / fric with the ever present 
pocsibixity of rise in the nrice of gold. If msrgim 1 
mines. have li-rge reserves; of ore just below the present 
level of p. y- bi.lity they m y continue to operate at very 
low or even negative profit-bility to void t e necess ry 
corts incurred in re-opening the :.ine, hether or not this 
occurs, ho.-.ever .ill largely depend upon t:ie type of ore 
reserves..

The ore re server of the . : t Rnd Basin nre comorir* d 
mostly of prysho'ts .s a result of t e unconfor ity of 
economic horizons c used by revere f ulting in the b in. 
Most of this ore hss I r e - dy bv en ..or) d out • nd ny ore 
remaining .ould nececsit te v- ry high revcnu* iv tum 
were it to become economic. Only in t: e stem section of 
the basin,~t sh llower depths nd less ffected by f ulting, 
are there lo.. gr- de deposits of ore hich could conceiv bly 
become economic to -nine vere th' re n incr- sse in +he rrice 
of gold.

The Min» r, Closed

The concentr ted r. ture of the closures h s- resulted 
from : conbin tion )i' the fr:ct >r. outlined bove.

The miner in the Lust R nd h- v» h d Ion- oper ^ing 
liver in comparison .o.th the expected liferp n of ..my 
newly opened mine tod y. The aver ge lifesmm for t e 
fifteen miner closed in the a; t R nd ince 1950 h s been 
43 years,with No . Moddorfontein a life of 33 years nd 
Ne.v Kleinfontcin,73 ye; rs.

It is not suprising therefore,tht the exJr urtion of 
p-y ble ore rcserver is the m in f ctor in the closure of 
the mines,especially due to the ore’s p yrhoot n ture.

/ Increasing ...»



Increasing costs h;.ve in many cases been the deciding 
factor in the exact timing of the closure, ith m ny miues 
obtaining • ninim 1 profit return before shutdown. As m  
exception it ':.ust be noted th? t Sp r . ter, mine working 
at low levels of operation,made lorT for its first eight 
years of operr tion (I947— ) nd since then has only 
managed a very rrv 11 profit r r in,yet h-■ s continued in 
oper tion till the last nu rter of IS-69* For the newer 
mines on the e n t tern nrrgin of the basin vith nore uniform 
deposits,the deciding factor ill be the decr< :ing 
profit: bi~ity,un ess the pricc of gold incre : es.

Effects of the Closures

The effects of the decline of gold ining in the 
East R: nd v ill 1 lgely bri dc It ith in Ch pter 4, in the 
consequences of the decline upon th joc 1 economy. In 
this section it is only intended to d al ith the run-do n 
of employment, nd to briefly ntion the n ture of the 
other effects in general.

The- nr jor consequence hich first cone- to mind 
when thinking of the clorure of in : i:- the unemployment 
created by thefe closures. A f 11 in the hite 1 bour 
force of ov ,000 between 1945 nd 1968 obviously ere- tee
significant probli in re d- pt tion to re a,or job. hen 
viewed in Tr ble 2 or Figure II (ii) the run-do n of hite 
employment vould ppe r <rr du 1. In contr : t the closure 
of tin individu 1 mine i i co mir tively sudden phtnomin; 
as is indie ted in Figure II U),for Geduld nd ub Kigel 
gold -nines, nd in T ble 3»belo... As ho n in Figure II (ii; 
production is norri lly i int ined t high level ior aa 
long as pos ible before closure in order to counter the 
high costs of keeping the mine open. Employin' nt is 
similiarly kept t high level lthough attempts re m. de 
to transfer some personnel before closure.

/ Table 3 ..
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