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The irregularity in thu curvo at 110 miles is due to tho 

high nabitution ratio in tho Kljrksdorp district. This points to 

tho high dogroo of urbanisation in this district and to tho 

oxistenco (and possible development) of an important urba:i contro 

or centres. This high degree of urban development is primarily 

due to gold mining in the district which lies in tho western arm of'Dvr 

"Goldon Arc" from 90 to 120 miles from Johannesburg. A' 70 wiles 

the cuive rises stoorly and becomes almost a straight lina (exoo- 

nential curve) to attain a higher value at 10 miles than any of 

the other metropolitan communities, namely, l153.

3, Sector Curves (FIGS. 32a and 32 b) s

Because of tho scale of the inital base map and the con­

verging nature of the zones, vali 33 could only be determined for 

zones more than twenty miles from tho centre, thus rosulting in the 

curvos terminating it 30 miles, that is, the average for the 20 to 

40 miles zone. Only four of the curves frogin at 190 milos because 

the metropolitan community in the other soctors does not extend to 

tho 200 mile limit, the maximum distance for which the habitation 

ratios were determined.

Viewing all the zonal curves together signilicant 

grouDings may bo made.

(a) Rnr.nniifi.rv Peaks. At 70 miles secondary peaks 

occur in Sectors IV ana V II, making Heilbron and Koppies sub-foci 

in the former, while P thai is an influential centre or sub-focus 

in the latter sector. In none of the other sectors are sub-foci 

so close to the metropolitan focus.

Tho curvo of Sector VI has two secondary peaks showing 

tho influences of Standorton at 70 miles and Volksrust at 130 

miles. At 190 miles a higher value le recorded than at 170 m il .. ,

, • * +n the very small area between 18C and 200 milos 
but this is duo to tne

in this sector.
. . . /  Sectors



doctors 1, II and I I I  display secondary peaks at 110 

miles irom the focua, thus indicating the existence of important 

sub—foci, urban centrcs or urbanised zones which are strong enough 

to disrupt the exoectod copulation pattern in tho metropolitan com­

munity and to establish their own spheres of influence* These 

centrua are Lichtenburg, tho mining centres in the Klcrk3dorp dis­

trict and Kroonstad respectively. It is , however, not cnly the 

peaks which indicate important urban centres, but the flattening of 

tho curvos may do so as well. Centra responsible for such a 

flattening are not .s influential xs those forming a distinct peak 

but are, nevertheless, important 3ub-foci. Accepting these flat­

tenings aa indicative of other influential centres, Sector V may 

possibly be grouped with the above three sectors even though the 

curve only begins at 130 miles. Reitz (and Vrude) being the chief 

sub-foci, but a more likely explanation is -'•"ovided in the next 

3Ub-suction ( i . e . ,  3b .

h. Secondary Troughst The- secondary troughs or tho 

valleys in t h o  curves nark t h e  division bet we*., the 3phere3 of in­

fluence of the focus of the metropolitan co.jnunity and the sub-foci 

3urrounding it .

A more likely explanation of the flattening of the curve 

between 110 miles and 130 miles in Sector V is that it io a 

secondary trough. On closer inspection o tho habitation rutio~ 

in aroaa adjacent to Sector V in the communities of Bloemfontein 

and Durban, it is evident that there ia no secondary peak in tho 

habitation ratios of this sector within the Johannesburg metro- 

oolitar. community, but that the peak lies outside the community

in the B eth leh em —Harrismith area.

In Sector I I I  tho demarcation between the sohoros of 

influence of the sub-focus and tne metropolitan focus lies at
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ooctors I ,  II  and I I I  display secondary peaks at 110 

miles from the focua, thus indicating tho existence of important 

aub—foci, urban cuntros or urbanised sones which aro strong enough 

to disrupt the exoectod population pattern in the metropolitan com­

munity and to eetablj sh their own aphere3 of influence, Thetio 

contreb are Lichtenburg, tho mining centrea in the Klcrkadorp dis­

trict 'and Kroonst id respectively. It, io, however, not only the 

peaks which indicate important urban cuntreo, but the flattening of 

the curves may do so .a well. Contrea responsible for 3uch a 

flaxtening are not as influential as those forming a di3tinct peak 

but are, nevertheless, important aub-foci. Accepting theso flat- 

tonings aa indicative of oth r influential centres, Sector V may 

possibly be grouped wi lh the above thr^e 3ector3 even though the 

curve only begin3 at 130 miles* fieitz (and Vrede) being the chief 

sub-foci, but a more likoly explanation is ->rovided in the next 

aub-aection ( i . e . ,  3b ).

h, Secondary Troughs» The secondary trouc;ha or the 

valleys in thu curves mark tho division between the spheres of in­

fluence of the focua of the metropolitan community and tho sub-feci 

surrounding it .

A more likely xplanation of the flattening of the curve 

between 110 miles and 130 miles in Sector V is that it ia a 

secondary trough. On cloaor inopuction of tho habitation ratios 

in areas adjacent to Sector V in the communities of Bloemfontein 

and Durban, it ia evident that there is no secondary peak in the 

habitation ratios of this aector within thu Johannesburg metro­

politan community, but that the ,eak lies outside the community 

in the B e thluhem-Harrismith area.

In Sector I I I  tho demarcation between tho soheres of 

influonco of the aub-focus and the metropolitan focus lies at



The duinarcations in SoctorG I and TI are fixed at 70 

miles. oector VI a distinct trough occurs at 110 miles. This

trough, however, demarcates th<..: boundary between Volksrust and 

St indjrton. the trough between the latter, thu nearest sub—foci 

1o the lit tiopo 1 itan focus, and th^ metropolitan focus is at 70 

miles as is indiouted by the termination of the flattening in the 

curve.

Of all the secondary troughs, those in Sectors IV and 

VII liu closest to the metropolitan focus, namely at 50 miles.

(c) loaltive Cressin,; of the IAe-ai Curves by Sector Curvost 

The grouping ox sectors according to the no int. at which t} . curves 

finally cross the mean curve positively is significant, since 

this illows for a determination of the relative differences in the 

urbanisation of sectors and th. r .tios, indicated by tho mean 

carves that may bo exnucted.

;hu curves of three oeotors, namely, I, V and VI cross the 

mean curve at distances which are relatively close to tho focus, 

namely between 50 and 60 miles. Tho curves of Sectors II and III 

cro.'; the mean between 140 and 145 miles, and lie close to that 

of the J o h a n n e s b u r g  metropolitan Community. Urban habitation 

ratios in Sectors IV and VII are higher than the mean and do not 

croS3 tho mean curve at any stage.

F i r s t l y ,  i t  i s  noticeable  that all  the sector curves vhic-h 

cross the mean urban metropolitan  community curve close to the 

focus, namely soctors I ,  V and VI are thu curves drawn fcr predo­

minantly agricultural areas. Thu furthest crossing ooint of 

those throe, Is tho resu: t of Sector VI containing tho national 

road to Durban. It i> to be noted that this curve also crosses 

the average curvo at 130 miles, that it , the offset of Volksrust.

Secondly, Sectors I I  and I I I  extend along the national

. .  ,/r o o .d a



road3 to I'vimborloy and thu O .F .S . rosDoctivdy. In tho case of 

thu former, ’pld mining is tho outstanding factor allowing for a 

secondary peak at 110 milos whero the habitation ratio is 5^ 

noraons per square milu higher than thu average for that distance 

and ratios which arts higher than tho Johannesburg i-tios after 

crossing th.- mean curvo. Tho national road in Sector III links 

tho Witw tturar .nd to the J, F. j. goldfiolds, agaii* minting to the 

effect which a national *oad, hero combined with gold mining, has 

on the urban habitation ratios.

Thirdly, Sector IV include j Sasolbur;; nd the surrounding 

coalfields well is t larg.. portion of the Vereenjging-Vanderbi.^l 

Park industrial complux, resulting in a curve which is well above 

the average, ilthough it must be taken into account that tho curvo 

K g in s  at 3 30 miles. Sector VII include* part of tho pro­

ductive Eastern Trannv al Highveld agricultural area, but uvon so 

i", oloso to tho aver n 190 m 1 110 miles*

At 30 milos this curvo attains a higher value than any of tho other 

sectors at this distance bccause of the influence of tho East hand 

(Springs) md the developing goldfiolds east of tho. Witwatersrand

(Kinross aroa).

It  if thus seen that four sectors have higher urban 

habitation ratios for all or most of the distances and three have 

higher value j only relatively close to the focus. This indicates 

that there is a greater amount of urbanisation in most of the 

Johannesburg metropolitan community than in tho mean metropolitan 

.

tho other three metropolitan communities at 135 and 140 miles.

(d) .Tnh .nasl-inv's SohvT-,, of Influonoo. By ir.iKlnB 

uso of th . urban habitation ratio curvos as dotominod, it is 

possible to damaroots f »  sphoxos of influonoo, on inn„r and an

ouwr sptwra. !S» ^  tm,or *t»Wr0 =°lncld0B with

. . ./tho



tho secondary trough in the curves of tho various sectors and whore 

those troughs are not wol] defined the flattenings of the ourvo3 

•i jo vide tho basis for division# Thin method was followed in order 

to draw the ooundary lino in FIG. 33* The inner lino thus shows 

the, division between the sphere of influence of the focus, namely 

Johannesburg, and the separate spheres of influence of tho sub—foci 

surrounding tho metropolitan focus. These sub-foci are markedly 

influential causing a significant irregularity in tho habitation 

ratio curvo of tho rriotropolitan community.

The outer boundary is loss well defined# To determine 

this boundary relatively accurately the habitation ration of sec­

tors in all the surrounding metropolitan communities, Pretoria, 

Durban and Bloemfontein, must be determined. The lowest ratios 

in tito areut: jtwoen thwse metropolitan communities indicate

the boundary line. Exceptions arise where sub-foci are on or close 

to the metropolitan community boundary, such as the 0.F..5. gold- 

fields between Johannesburg and Bloemfontein* In this study this 

boundary .vas not determined as describe:! above, but tho curves of 

Sector I I I  in conjunction with the mean of Bloemfontein and Sectors

V and VI suggests that tho outer boundary lies somewhere between 

110 miles frorr Johannesburg and 70 nilos from Bloemfontein. The-

O .F .S . Coldfields lie in this area pointing to thu transitional 

nature of this boundary. Furtl r the boundary between the two 

metropolises under consideration as determined geometrically is al­

so located in this area. When habitation ratios are doturmined 

for the area adjacent to Sector VI then it aprears that tho boundary 

between Johannesburg and Durban metropolitan communities lies at 

160 miles from Johannesburg , that is , midway between the latter 

and Durban. Tho coi n c i d e n t  n t h  tho geometrically1 determined 

motropollt;m community is striking. . . . /T h e





Tho results t.3 describe 1 above suggest that tho geometri­

cally i.wtoimlnod boundary for any metropolitan oomraunity is very 

aatiof ictory whon takon as tho outer limit of tho influence which 

thw locus hag on tho urban habitation rating of its surrounding 

territory.

I f  a metropolis wore situated in an agricultural area 

the of toot of tho focus would bo more easily noticoablo than in a 

case xiko Johannesburg whore its metropolitan community contains 

mining conmuniti^,. whore tho chief consideration for the siting of 

urban centres i3 the or.senoa. of tho mineral to be minod, thu3 dis­

rupting thu more even distribution of urban centres a3 determined 

by the n« d& of surely agricultural communities.

P. AEALY3E3 RUP.AL HABITATION RATIO CURVES:

1. Liu an Curve:

FIG , 31 shows th. moan curve for the rural habitation 

ratios and tho i ’.dividual curves of tho four metropolitan communi­

ties v/hicb determine it . With the exception of j. very slight 

secondary peak at 130 miles, obviourly tho result of high ratios at 

this distance In the metropolitan comami i-y of Durban, tho curvo 

atom Increasing habitation rat loo as tho focus Is  a,>pr a«ho4. The 

consistently hi,{fc ratios in tho metropolitan community of Durban 

are ohlofly due to tho largo rural populations in tho largo number 

of Bantu Homelands throughout Natal, the Tronskei and PondoJand 

and to tho large rural Asiatic populations in certain of the magis­

terial districts in Natal, such as Inonda and Lower Tugela. Tho 

peak at 130 miles results from large rural population concentra­

tions in the Tranakel. The high ratios st tho greater distanoeo 

from Pretoria are also duo to suoh concentrations in the Bantu 

Homelands of tho Korth-Bai m  Transvaal. In tho metropolitan 

community of Bloem fontein  tho highos* ratios are found in o good

~+' +hn North-Eastern O .F .5 . 
agricultural areas oi the woixn



2 . Johannesburg Mean Curves

ihe ratios in the Johannesburg metropolltn community 

approximate^ best the : ean ratio a of the four coranunitieii but are 

less than the mean ey ipi at 190 raj lee. The peak at 170 irilea, 

because of tho small aioa which is covered in this aone, is not 

significant. The ratios increase gradually a. tho focus is  ap­

proached, from a value of 18 at 190 r.iles +0 34 neraons per sqvire 

mile at 30 r..iles from the focus. Tho ateenneas cf the curvo in­

creases rapidly from 70 r.iles. At 30 . lies there is a sharp drop 

ir the curve to tho lowest ratio recorded in the coninunity, namely 

17. This is the result of oho magisterial districts of tho Wit- 

watersrand being classified as urban, daspiio the intensive agri­

cultural pursuits carried. on near tho focus (intensive dairying 

within a radius o f 25 miles from Johannesburg).

3. Sector Curves?

(a) Secondary oiaks. Secondary peaks for Johannesburg 

ars not as well defined as those in the sector curves drawn for 

tho urban ha 'itation  ratios. Flattenings of the curves seem to 

occur more frequently. This indicates that the influence of sub­

foci -are not displayed a: arkedly on tho rural populations sur­

rounding them as in tho case of urban populations.

Taking the flattenings into account, three sectors have 

secondary peaks at 130 ndloo, nanoly, Sectors 1, U  and 7 . In 

Scctor I equal ratios occur over a distanco of 60 miles, lrlraarily 

tho offoot of Liohtonburg, thus coinciding rflth the secondary peak 

in the urban habitation ratloo. Considering that the curve for 

Sector V oomnenoes at 130 miles, the result is the sane as that of 

Sector I ,  but there is  no correlation at this distance between tho 

urban and rural ratios for Scotor IV .

Tho neak in Sector I I  occurs at 110 miles, illustrating 

clearly tho effect which tho goldfields ir tho Klerksdorp district



havo on thu rural population.

At 90 miles botu Sectors I I I  and VII show flat toning of 

the curvo3. In tho letter soctor, tho flattening is brought 

about by Bethal, which coincides with tho secondary peak in tho 

urban ratios. Tho rural habitation ratios ir this soctor aro 

nracticaily tl o only ratios, in a’-y case the only significant 

ratios, which are highor than the average for the four metropolitan 

communities* Theso high values ste. from tho rich agricultural 

land3 in this sector.

At 190 miles the neak of sector VI (and V I I ) occurs, but 

since the reliability  of tho ratios increase with the size of the 

Zeno an! this zone only covers a small area at this distance, the 

high ratios aro not regarded fcS very significant. -k, i f  it

does exist, lies beyond l^C miles.

(* )  Secondary,- Troughs. These valleys or troughs in the 

curvos rnavk the division of thu spheres of influence between the 

sub-foci and Johannesburg,

Th3 furthest trough from thu focus occurs in Sector VI 

at J.50 miles. This sector is closely related to Johannesburg 

because of i t ,  importance as a supplier of fresh milk which in turn 

8ten;', from the soood .dth whion commodities can be transported to 

tl* Ibou . or. th , national T O *  U nking  the Hand m i  DW to«.

The trough in Soctor 1'? is found at 110 milos, deviating 

greatly from tho urban habitation ratio nattorn.

Tho boundary between Johannesburg and Klorksdorp 11 ,»  at

p 4+ the influence of Klerksdorp on the 90 miles which suggests that tho m iiuun

nn+ '1' marked, relatively sneaking, as found 
rural surroundings is not a^ marKcu,

v -v -n tine This, however, is possibly due to the 
with tho urbar ratios. “ Uw ,

urbanisation in tho area being rela.od to ninin,:.

tance also lies the boundary between Johannesburg and the Vrede-

. . ./-Reitz
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-Reitz aroa (or Harriamith-Bethlohem).

Phrae doctors have secondary troughs at 70 'idles. In 

ooc+.or I this is the boundary between the focvs and Lichtenburg. 

Because of tho equal ratios between 130 and 70 .^iles, it ia however, 

d ifficult to donarcate this boundary clearly, but because tho curve 

rises at 70 miles, oho boundary is located at this distance. This 

boundary coincides with the innor boundary of the uiban influence 

of the focus. In Sector I I I  and VII the boundaries between the 

focus and tho Kroonstftd aroa and Bathal respectively also lie at 

70 miles. In the latter sector, Bothal causes a flattening in the 

curve .vhich t^on rises very rapidly from 110 niles.

FIG. 33 indicates Johannesburg's influence on the r ;ral 

habitation ratios in itr. metropolitan co runity as determined by 

considering the secondary troughs ai.d flattenings in the various 

sector curv •.

f

(o) Final Decrease in Habitation Ratio (FICl. j3 j . Of 

the four metropolitan communities considered, two show an increasa. 

in tho habitation ratios up to 10 niles, that is the nearest >oint 

for which ratios wore detorminod. Johannesburg and Bloemfontein, 

howov r, show a drop in tho habitation ratios from a distance 

of 30 mile3. This result for Johannesburg i understandable be­

cause most magisterial districts closo to Johannesburg, especially 

to tho east, are classed as "urban" according to census defini­

tions. In tho caso of Pretoria, the increase up to 10 mi 

due to tho large size of tho magisterial district, which unlike 

the magisterial districts on the Rand, makos for a rural popula­

tion which results in a rural habitation ratio being dotoruinod 

for an area so close to the focus. The fact that the ratio is 

highest in thii - - u n ity , taking tho above into consideration,

nevertheless, in d ic a te  that there is a tendency for ratio , to

a * +v> focus, although thn increase oos3ibly doe 
jr.crease toward^ t \o looas,

• 99 f Vl O ti

____



not extend to us close to 10 miles from Pretori a.

Considering the various sectors in the metropolitan 

community of Johannesburg, it is soon th it in Sector II  the decrease 

already starts at 70 mil^s from Johannesburg. The point from where 

this decrease begins coincides wit] inner urban smiere of in­

fluence, that is , the point where thu urban habitation ratio begins 

to increase towards the focus. This igain appears to suggest the 

influence of mining activities in this sector. The only other sec­

tor where such . coincidence is found is in Sector VII where the 

decre -se is from 50 miles. This is ilso a sector where gold min­

ing has expanded rapidly in recont years. Sector VI also decreases

from 50 miles.

Since there must be a decrease in the habitation ratios 

o t h e  other four curves it some stage, the average Johannesburg 

curve su ,• .-jests that the decrease is from about 30 miles from t*,e 

focus.

' i) Positive Crossing of th< e .n vurve t.y sector urvys» 

Of all the sect r curve? only three are positive in relation to the 

aver .gt it ono or oth >r . -etween 190 jnd 165 miles Sectors

VI and VIT .re positive, but as o, lained previously, because of 

the small areas of these two sectors not much importance is attach­

ed to this fact. Between 115 and 105 m ils. Sector 1* Ju»t becomes 

positive, tho result of ratios in the Klerksdorp area. Sector 

|Tn  is again positive between 100 and 45 miles (Srmelo and 

Bothal). T 3 stresses tl j importance of the Eastern Transvaal 

Highveld as n cricultural area which is able to carry a high

rural population.

E. COBhELATIorc COEFFICIC L_

It  m  further investigated vheth r any correlation exists

i Vi” VH t at ion ratio rank - th d^st .'.noo
between urban and rural habitation

Binoe any such correlation . . .  .../w ould



would be highly significant in pointing out iho effoct which urban 

TGttl errant a ,/ould exorcise on thGir rural surroundings. The method 

ueod is called the Spearman's Rank Correlation Coofficiont, the 

formula being a3 followa:

B -  1

n -n, whero R is the requirod rank correlation 

coefficient, d ia thu rank difforence between tho urban ar.d rura?

2 X  o
data, rl is  the square and \d is the sum of the squared, and n 

the number of pairs of occurrences. Tho method is given below 

ar.d io applied hero to only one of the distances.

d^ R (llO miles) «Sector Urban Rural d 

Rank Rank

I

II

I I I

IV

VI

VII

6
1
2
3 

7 

5
4

7
1

3

4

5 2
6

1
0

1

1

2
3

1

0
1
1

4

9

1 -
120

343 - 7 

120

20
32*

» 1 - 0.357

- + .643

Although aome positive relation is suggested, it i3 statistical!

net significant- at the 5$ or smaller levels, since a value of at

.

least .85 is significant at the 5i> level, when the -greo of free­

dom iB 5 .

Tho results are tabulated below:

TABLE 29t Correlation Between Urban and Rural Habitation Ratios 
with Distance in the Metropolitan Community of

Johannesburg. _______________

Rank CorrelationDistance in 

mi loo from 

fo CU3

Coefficient

30
50

70

90
110
130

150
170

190

++.214 

— 929 
++.500 
++.536 
++.643 
++.609
++.86 7
++.967 
+1.000

Decrees of 

Freedom (n-?''

Significant

Level



All but ono coefficient are positive and there is a 

definito tondency for tho correlation between urban and rural 

rank3 to increase as tho distance fron tho focus increases. Ex­

cept for tho on.: nogativo correlation coeflioiant - significant at 

tho l°/> level — nono of the positive coefficients are significant, 

•ho fact that the number of zonos is loss beyond 130 miles, lead­

ing t.o a subsequent reduction of "n " and that tho areas of thr 

3one3 tend to bo smallor in relation to their distance from the 

focus may vory well havo affected tho results. Both those effects 

3ten from tho shaoo of the Johannesburg metropolitan community.

The results, nevertheless, suggest, firstly that a closer relation­

ship exists between the degrees of urbanity and rurality as tho 

distance fron tho metropolitan focu 3 becomos greater. Secondly, 

the results indicate that although there is a general increase in 

tiie urban ratios of the individual sectors as the focus is approach­

ed, and an increase in the rural ratios till relatively close to 

the focu3 , an increase in the urban ratio does not necessarily lead 

to a corresponding increase in the rural ratio. Stated difforent- 

ly, the relative ranks of rural ratios do not nocossarily change 

to the sumo oxtent as urban ratio ranks change. 01 all tho 

sectors, Sector I displays the best relationship, the urban and 

rural ranks coinciding for five distance zones, and for the re­

maining four distance zonos tho ranks (d) never differ by ucro than 

1, with the urban rank being the higher in all four cases.

It  is thus obvious that no clear correlation exists, but

that, generally p eak in g , urbanity and rurality do increase toward

tho metropo3is up to a oortain loint from where rural activities

and occupancy decrease in intensity because of the prcdoninant

urban usage o f the land until the former completely disappear.

from tho ooono. Those results are similar to the findings Oi

Bogus (1950) though he did not determine tho correlations between

. . . /urban



urban and rural habitation ratios.

F . POPULATION JRQiVTIi i r-

n-• !'Qmpari3ons. It has boon ascertained that

’ ohannesturg as a metropolitan contro effects tho ->opulation habi­

tation ratios, especially urban habitation ratios, in the metropo­

litan Community for w! ich it is tho foous. To attempt tny 

roasuronent of the urban population in its metropolitan community 

it is essential to compare the population growth of the metropoli­

tan focus with otlior metropolises, not only on a national level, 

but also intern tionally. Such a comparison will indicate whether 

Johannesburg is in any way exceptional or whether it merely follows 

a pattorn similar to other motropolices.

In a report on the growth rate of 906 netropolj tan areas 

(M .A .'s )  Gibbs (3961) tabulated his findir :s for twelve "World 

Regions", and in his comparison states, "Perhvps tho most out­

standing feature ____  (TABLE 30) is that the growth rates in

tho less industrialised regions (Southern Asia, tho Middle East, 

and Southern Africa1) a ipear to be much higher thar. those in the

highly in d u s t r i a l i s e d  regions (Oceania, North America, and //estem 

Europe)" (p384). further, the greatest regions1 differences in

this value• TABLE 31 incorporates sono of Gibbs' findings and

M.A. growth r te is fumishod by Europe and Southern Atrica, 8 5 . 2$  

of Western Europe’ s M .A .'s  increased at a rate of less than 2 .0 $ , 

wheroas in Southern Africa none of the M .A .'s  had rates less than

of 7<e3tem Europe's M .A .'s

1. Southern Africa includes > 

Ghana ( )> Kenya 
and South Africa
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TABLE 3-* growth Rates of Selected Metropolitan Areas 
(Gibbs 1961).

World

Region
Metropolitan

Area Period^
Growth
Rate^

Growth
Rate^

North Cairo 37-47 4.6
Africa Algiers 48-54 3.1

Southern Accra 31-48 2 .9
Africa Nairobi 48-56 6.9

Bloemfontein 46-51 3.2 2 .9
Capo Town n

4.1
Durban ti

4 .9 3.1
East London 11

2.3
Johannesburg ti

2 .7 2.5
Port Elizabeth ti

: . i
Pretoria ti

3.? 4 .9
Vereonie’ing- C

Vandc ;’bi jlpark 11
7.3 4 .5 J

North Nev\ York - North-
America Eastern New

Jersey 40-50 1.0

Western Paris 36-54 0 .4
Europe London 31-51 0 .4

1. Average tnnual percent increase in population as calculated by

tho formula r = 2O0(P2 - Pi) /  y(?2 + pl )t wi th r the 
average annual percent increase, P} the population it the 

beginning of the period, P2 tho population at the end of the 
period, and y the number of years in the period (Gibbs 196J. 

p 386 ).

2 . The in itia l and terminal years of the growth neriod.

3. Growth rates as given jy Gibbs.

4 . Growth rates as determined for the 39 year period, 1921 — 19'>0.

5 . Ve re •.•oil ging on ly .

It  immediately becomes apparent that commrod to three of 

tho largest urban concentrations in the V/ostern World, Southern 

Africa’ *3 M .A. *s are expanding much more rapidly. South Africa, 

although it has the largest number of M .A ,'a  in Africa is not out­

standing as a country of rapid metropolitan development in this 

continent. Fixing attention on Johannesburg, it appears that, 

with the exception of East London, Johannesburg displays xho

loweux growth rate of Jouth Afixoan M .A . 's . Wien compared, the

. . ./growth



growth rate as riven by Gibbs for the >eriod 1946 to 1951, when 

taken over .. longer oeriori, in loau in all canon. Tho differences 

are considered lo in some of tho eases (Durban and Pretoria), but 

Johannesburg shows a d if f  .. x of only 0 .2 $ ,

By determining tho population growth rates of urban 

contros in thu cornnunity 5t //ill bo attempted to indicate tho 

effects, whether advantageous or disadvantageous, which Johannes­

burg has had or is still L-virig on the urban centres in its com­

munity., and or in fact whether tho focus has any effect at all on 

the ocpul :.tion growth or urban development of these centres.

FIG. 34 depiota the growth ratee of four metropolitan feci (a ),

i (’h)f and a number o f urban centres el various 

aises in tho different sectors (c\ and two centres which lie tc 

the north of Soctor VII (d ) .

, 1.1 etropv. 1 i : : r. ( n  i. 34a), Because the 

discussior.n or, population havo only taken into account Durban, 

Pretoria and Bloaiafontein in addition to Johannesburg, tho sane 

procedure is  followed horc • Since the copulation of o ich metro­

polis i. made up of peoplo living in tho municipal area .and those 

living in this rest of the metropolitan area1, threo curves are 

dr wn, one for ,ach metropolitan are.asf (td.A.'s) an a whole, for 

tho municipal areas and for the rest of the metro poll van or,.an.

Of tho four metropolitan arca3, Johannesburg had the 

largest population in the Li.A. as a .vholo -md ir the two areas 

forming the M.A. However, the population gro\ rate by no 

means places Johannesburg foremost among the metropolises as will 

be seen from the discussions of the >®riodSof growth and from 

TABLE 31. .../Considering

1  t w o  of th. t«*o is Similar to that of tho Bar.su of -sn.ua.
1. Usage r wUrh oonillat 0f the parent municipality

tctf'thor with adjoining aroao .vl1 oh a w  ° ' ’

pare: * town" (Bureau of Census, 196- pv-i..



Considering tho full period fox which growth ratoa were 

determined, the tondcncy was aa follows*

( i )  the 1921 to 1936 period -’.aw Johannoaburg aa tho rnoat rapidly 

expanding mot ro pc]i a ;

( i i )  tho 1936 to 1951 tho 1951 to I960 period brought a de- 

c;r«aao in tho rito of development of Johannoaburg, an in­

crease in tho r a t  < of the othor centros and a subsequent 

panning of tho ohannosburg growth rate8 , both municipal 

and tho "rest" of the M.A. 5 

( i i i )  the moat rapid rate of development took place in all centres, 

to tho parti.1 exclusion of Bloemfontein, in tho areas out­

side tho municipal aroa3.

(iv ) Although tho moat rapid development took place in tho extra- 

municipal aroas, it is only in Johannoaburg whore tho number 

of people in these outside aroas approaches tho number of 

people within the municipal area, tho latter oxcoeding ti.o 

former by approximately 38, 000. The very large population 

in tho outaidc areaa of Johannoaburg results from tho groat 

number of Bantu living hero. In fact, they constitute *5% 

of tho total number of people in thf* aroas forming tho 

"root ’1 of tho M.A#

■

(v) Although Johannoaburg ia no longer tho most raoidly devolv ­

ing metropolis, 1 similar pattern of development is followed 

by tho other metropolises only at a later period.

Since the importance of tho Johannesburg M.A. haa boon 

shown in tho light of developmental trends in other M .A .’ a, it 

w ill be significant to compare tho growth rates of Johannesburg

with those of tho aub-foci.

3. Sub-foci 1 FIG. 34b). The growth of the M.A. 

o f Jo h a n n o a b u rg  and that of tho oxtra-ounloln.1 aroa i .  oom,ar».i
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with the Devon sub-feci, one in each 3ector of the metropolitan 

community, A p .tern vury similar to that displayed by the

metropolises o. (i )  Johannesburg is thu moot rapidly

developing centre prior to 1936, (ii )  Tho 1936 to 1951 Period 

saw an increase in the r^tes of growth of tho oub-foci to ouch an 

oxtunt that all but one of the rates surpassed that of tho Johan­

nesburg I-..A, ( i i i )  The nine yo i.ro prior to I960 led to all the 

sub-foci developing at a rate greater than Johannooburg. (iv) Tho 

growth rates of sub-foci lio between the ratob of growth of 

tho Johannesburg I:, A. and the greater growth rate of tho aroa 

referred to as the "rest" of the 11,A. This strosaos the impor­

tance and attraction of Johannooburg as a source of labour oupply 

to the rantu who aru housod mainly* in tho townships to th.' south 

west of the metropolis,

4 . Urban Contrcs (FIG, 34c).

a. Sector I ,  Prior to 1936 only Krugersdorp’ a 

(1887^) ,,Towth rato exceeded that of the Johannesburg 1 .A , 

following fifteen years saw Roodcnoort (1886) and hooter (l93l) 

tho most rapid developing cur.treo, i rior to I960 Koatur alone 

surpassed the growth rate of the Metropolitan focus.

no far as oizo ia concurnod, Roodepoert an* krugersdorp 

-a-,, in a else olass of their otrn in this sector, Roodepoert, the 

centre olosoot to Johannesburg, took the load from Krugersdorp, so 

that in this sootor tho oizesof urban centres decrease with an in­

crease

C

of distance fron the focus.

D. Snntor I I .  l.~ relatively rooant oatablish-

m n t  of urban centres in thin ooctor ia attributed to sold nlnln.t

aotivitiea. Of tho aavar.nl toan.hips p r o c la im  ainco 1937,

Corlotonville (19-18) baa taeouo th* art™  »<*«»«■• vrttt a P° PU'  

latiOB in 1 9 M  of noro than 0 5 , 000. . ar-tonaria (1936) _t*o<«h

1, Date of proclamation#

, . , /proclaimed



proclaimed ton yoars prior to Carlotonvillo has by no moans 

'lovolopod as rapidly as tho latt r.

All towns had ot^upor growth T,Atea than tho Metropolitan 

focuo ainco, 1951, with Carlotonvillo uven surpassing tho growth 

rato of tho "rest" of the Johannesburg M.A.

Carlotonvillu, Potohufstroon and Y/eotonana arc in tho 
9

aamo size category.

c. Sector 111. Jnly two Orange Free State townB, 

Parys and Vredofort ( 1B92), both primarily sorv5co control in an 

agricultural aroa, liu within this sootnr. Tho growth rates of 

the cer.tros are ver;> similar, and both sur-assod that of Johannes­

burg after 1951 and display incr. .sin.; t s of dcvulopnent.

d. Sector IV. This ia tho industrial soctor of the
? w

Johannesburg Metropolitan community sinoo in it lie Voroeniging 

(1892), Vandorbijl^Park and Sasolburg (1954). A^l cantruc in this 

soctor of new urban dovolopmont di:'olay vjry rapid growth rates 

wt.’ich exceed that of Johannesburg, while Moyorton,. 10 milos from 

Vereoniging and an developing industrial centre, has a growth rato 

greater them tho ‘'rest" cf tho K .A .

u. Soctor V, Since this sector in agricultural in 
" ,m*m

nature, tic urban centres mainly orovido the nocosrary aorvicos. 

Frankfort (1868) has a relatively low rate of increase compared to 

most of tho urban centres doalt with so far. H l l io r s  ( 1890) 

approximates that of tho Johannesburg M .A ., while Twoeling displays 

a ver> rapid rate prior to 1936, a decreased rate in tho following 

voars and after 1951 a decrease in tho number of inhabitants occurrod.

Four of the centres lie on the 

national road fror. Johannesburg to Durban, a link whioh would 

tond to ororaoto urban dovolopnant. N o r t o n  (1905) and Balfour

f . Sector VI.

th greater that that of Johannesburg for the

. . . /  full



full period undor discussion, ..hilo Nigol ( 1912) rxcoeda tLo lat­

ter1 u rate orior to 1936. This town has a r ite of growth which 

decreases rapidly, especially sine. 1951. Alborton displays a 

remarkably oven r .to for th» 39 years under consi’ oration. Accord­

ing to census it is 5art of tho Gerr.jston I'.A. However, it ap­

pears to have dcvclopo*. as a dormitory for boxh G.;rniston and 

.Tohannosbur,and is nov.' rapidly becoming an industrial centre of 

its own standing. it is r,otice"'->lo> in tho -ibaonco of gold

mining, that tlie centre of most rapid growth is situated close to 

tho metropolitan focus.

r, oector V I I . Of the sectors, Jac+.or VII 

i 3 the iu<at highly urbanised. Of the uightcon largest urban 

centres, including metropo-isos, in South Africa, five are 3j;uated 

here. Two of these ccntre3 ar. indicated by the Bureau of Census 

ar> being metropolitan in character but they will not be: dealt >ith 

as such, since in J.he case of Garniston ( ^ 8 7 )  the irdividual muni­

cipalities oorv "rising the "rest" of tho K.A. are discussed as 

karate centros while in tho oaoo of Eancni the "rest" ..as only 

shown a noteworthy increase until 1936 and an actual decrease in 

numbers ha* occurred since 19r;l .  Further, population of the 

"rest" of tho 51.A, consists partially of inhabitants of ato ic u l ­

tural holdings, and tho total population is relatively small com­

pared to tho population of tho municipal area.

Prior to 1936, the Johannesburg growth rato surpassed 

thono or Bononl, Gcrmlston and Botabur* '1 0 8 7 ), and waa e,uallsd 

by that of El 13burg. Tho 1936 - 1951 porlod shnv.-a trn m  p a « 8m

with G a r n i oton oquolllng tho Jo .nnosburg growth rate, and Brakpan 

and Sr> rings having snallor ratoa. Tho norlod boforo I960 saw 

Bononi, Garnlston, and Dolnas an surpassing th . grorth rats of

J o h sxnn e s "bur g •

#,« /Germiston



Gorr.iiston showo tho most regular growth and though 

exceodod by Seringa and 1 )noni in size of copulation in 1936, it 

Furpassod both towns in population sizo to become second only to 

Johannesburg on tho Wi gwatorsvaild. Tho increase has been due to 

its proximity to Johannesburg an its strategic position on tr.o 

railroads of tho vVitimt ora rand and Southern Transvaal and South 

Africa.

The urban centres on tuts V/itwatersrand ir this soctor 

fall in tho same size category. Bedfordview and Eleburg, though 

separate municipal areas, aro not well- developed urban centres 

because thuy are primarily residential in character, and are 

regarded rather as part of tho Ck>r iston M.A., especially Elsturg* 

since tho forme?' pro. iblj centrea aa cqn.-.l amount on Johannesburg.

5 • Oth^r Urb... . a -ft a (FIG. 34d) .

Two centres not discu. •' 1 ’sr boo ise they lie 

north of Soctor VII botwuen tho Witwatersrand and n eto rla  are 

Bdsnvalo and Kenpton Park (1903). Both centres have experienced 

phenominal growth during the past, growth rates which in part sur­

pass that of the rest of tho Johannesburg I'.A. Their rapid 

development stems from their becoming t »  f the most important 

dormitory towns for the industrial and commercial hubs of the 

Central Utwatersrand. According to oe„sus Sdenvale lies within 

metropolitan Gcrniston, but because of its industrial and commer­

cial development it is regarded here as a distinct urban centre in 

contrast to EJsburg and Bedfordview mentioned above.

< Conclusion.

J o h a n n e s b u r g ,  though a fast developing metropolis 

in relation to metropolitan growth rates in the world's highly 

Industrialised countries, is by no means an exception in Africa 

M d in South Africa. In its own metropolitan conounity its



grov'th rato gonorally surpassed that of towns in tho 1921-36 

jriod. The 1936-51 Doriod indicates an increased rate of urban 

development in thu community sc that the growth rates of most 

towns approximated ti. ,.t of the Johannoaburg metropolitan aroa.

After 1951f however, Johannoaburg’ 3 growth rate was surpassed by
*

the ratoa of moat towns. The runt of the motrooolitan area main­

tained a ’ igh rate of dovolopnont throughout tno oeriod under con­

sideration, but it too was surpassed by tho growth rates of several 

towns during tho latter part of the oeriod.

Throughout tho Johannesburg metropolitan community, 

especially in mrro rucunt yo .rs, urban growth has gonerally boon 

greater than t.'.at of tiu Johannesburg municipal area, and it is 

difficult to dotornino Johannesburg's volo in this develop' ont. 

However, an apparent tendency was for tho centres nuarost to tho 

focus to develop most rapidly ao that thdr population sizos even 

a irpasaed thoso of former larger towns. Such development is 

illustrated by Gomiston and Roodopoort. Johannesburg’ s influence 

a3 a foous is further 3Xoraplii*iod by tno rapid development r ites 

of towns ansujulng tl.o role of dori.ltorioa -primarily for tho foeus, 

for example, Idcnvalo and Korpten Park, as wall. a8 by tho develop­

ment of tho aroas outside tho Johannesburg municipal area. Be- 

oidos those influences en towns, cuburbB and ceri-urban develop­

ments in an area which includes Roodopoort, Kempten Park, Oor- 

miston, Alborton, and tho South-.ostom Bantu Townships, Johannes­

burg muat exorcise a loss diroct mfluonoo on the ratcsof growth 

of urban settlements beyond this inner core. Thia Influence 

would stom prinaril.’.' from J o h a n n e s W  s role as tho economic 

fooun of tho Southern Tr.aisvaal and from its Importance as South

Africa’ a principal narkct.

. ^t7.rr in inHA.MES3tn»r, i,iTHQPOhlTA.-: ocar;m  ..u

J o h a n n o a b u r g  and the ether vatwutorsrand towns wore not

. .  /established



established originally to perform certain required functions for 

a surrounding rural territory, but arose from the diacovc-ry of 

gold, that is, thoy arc not typical central places, and theref-re 

no thoorotioal pattern of spatial distribution as outlined by 

Christaller (1933) and other invosti g.tors can exist.

In TA33LE 32 the sizo-categoriv,c have not boon selected 

at random in a continuum of urban sizoc, but the divisions seem 

relatively clear cut when th-j urban >opulation sizes are ranked.

It  n^ed be noted hero that urban contrcs, especially when thoy 

develop rapidly as in the oaso of the more recently established 

gold rining and industrial tuvms nay pass from one category to 

another, although uhis division of centres according to size is 

illuminative, it is doubted strongly whether any functional basis 

for such divisions exists.

TaBLE 32 indicates tho sizes of urban centres (as in 

I 960) and their iistances from tl.o metropolitan fotfus. It is 

apparent that the number of towns decrease as the distances from 

tho focus incroaao and that the larger towns aro relatively cIolg 

to the focu3 . However, in a metropolitan region such as the Vit 

waternrand th initial effect of the gcld^ining activities in tao 

older oontroc, and the present effect in more i'u< ally establiaheo 

contros, must bo kept in mind. To isolate these effects is vir­

tually impossible, but thero is no doubt ;hat gold mining has boo" 

replaced as the most important activity in many of tho Witwaters- 

rand towns, anu that seoondar industries have replaced the once 

major activity thus allowing centres to continue their develop­

ment. Other factor;* up art from tho location of the gold bearing 

reefs have come into play and it i 3 hore that Ihe effect of 

Johannesburg as tho metropolitan focus hap influenced tho develop­

mental pattern of its surrounding urban centres.
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FI i« 35 clearly showa tho Great concentration centros 

on tho Witwatersrand and tho oxtonoions of tho gold raining area, 

as well as in the Veroeniging aroa. An application of Bogus's 

( 1950) sectors does not explain tho pattern satisfactorily becauso 

of the fixing of the settlement landscape "by the occurrence of gold 

and in the Verooniging aroa due to the specific requirements which 

are fulfillod in that area. Taking Bogus’ s criterion foi a metro­

polis (a  population exceeding 100,000), Sectors I I I  and IV , (tho 

route to Bloemfontein passes through both sectors) and Soctors

V and VI (two main routes to Durban). would bo classed as inter-

motrcpolitan a . ter3 having populations exceeding 25 ,000 . The 

intjrinctro poll tan sectors contain more centres than the ethers, 

as indicated above, this may net bo ascribed to their position 

along the main routes, though the reutus may bo an additional 

factor affecting their growth.

but

Mention hu3 been made abovo that Johannesburg has affect­

ed tho developmental pattern of its surroundings. Berry (i960) 

quotes that Bogus observed the metropolis as a factor affecting tho 

size and location of hinterland cities, and that Isard and Whitney 

found that "(a )  coro cities havo appropriated trado in general 

merchandise and apparel at tho expense of citioB within a 20-mile 

radius5 (b) sales of immeiiat© consumer goods have been usurped 

leastj (c) per capita sales figures reveal a general retail site 

selection in favour of metropolitan centres when oormared with 

citios located within a 20-nilo radius of these metropolitan 

centros" (P 112)1 . Twenty miles m o  the commuting distance at 

the time ofthsir study. Relating growth with tho development 

of the motor vehicle, Berry states, "Perhaps the most important 

reason for growth of metropolitan communities is investment in

. . ./new

1 Effects (a) and (b) are true* also in tho case of Johannes­
burg as indicated in Chapter V in the soction dealing with 

retail trade. Effect (c) was not investigated.



FIG. 35: DISTRIBUTION Of- URBAN-SIZE CLASSES



new and improved highway i'aoi1 < ties, larding to a roduotion of tho 

friction of space and to incroc.;od specialisation and interchange. 

One implication of this is tho possibility of commuting jver 

greater distances which, in turn, implies the expansion of metro­

politan communities^" (19^0 p 112-3). He concludes that, "The 

impact of in expanding metropolitan community u x>n an independent 

central place hiorarchy i3 . . . .  two-foldi in the development of 

a population: function imbalance, and in the progressive 

specialisation of the business pattern within tho metropolitan 

community" (p ll6 ).

II. CONCLUSION.

The discussion  and findings in this ohai ter wore 

centred on tho metropolitan community ig defined by Eoguo (1950). 

By mc-king ur>, of tho habitation ratio of magisterial districts an 

analyses of the urban and rural population structure in Johannes­

burg's metropolitan community was attended. This resulted in 

the identification of 30Ve- 1 sub-foci, important urban centres 

in their regional setting, and a lclinitation of Johannesburg'3 

urban and rural spheres of influence, areaa in which the metro­

polises im'luonoe on urban and rural population is oxporioncod. 

Reoults further indicate that a positive correlation oxists 

between the degree of urb.xnj sation and ruralisation, but sta- 

tis*loally the findings wore not si.snificant. The correlation 

increases with distance from the focus.

As regards the a inj of urban centres tho presence of 

.-old mining which lias boon tho r..iaon d'Stro of several centres, 

does not allow for a iniform distribution of centres. However, a 

tendency for the larger centres to bo located closer to the focus

_________________  • . ./than

1, "a  metropolitan community in that ;:'art of this region that 
l io 3 within tho daily ‘ ng range of tho metropolis"

(Berry 19^0 p ll3).



than tho smaller centres is discumable.

In conclusion it may bu stated that Johannesburg i3

definitely the foous of a surrounding area and its 

exercises an influence on tho population siae of nearby towns and 

on tho rural population of its surrounding territory lying within 

its metropolitan community.
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C ]. A P T E H X,

CONCLUSION.

An urban contro or urban concentration, whether town, 

city ur metropolis, is not an in h  '■end on t structure but is part of 

an economic, social and administrative organisation. It is mrt 

of man's tut .1 organisation oi spao*.. an urban contra is thero- 

foro not contained within specifically delimited administrative 

confines an ’, it£; limit a are not indicated by the termination of 

tho physical city, uhftt is tho built-up area i it has relation­

ships with +1 u area a.?ound it .

A major problem in urban geography is to dofino the

rod by "...d isentangling  tho 

regional component and examining tho multitude of trioutary areas 

served by, and serving, tuo city" (Dickinson 19&4 p 227)• The 

multitude of functions located in our modern cities each have 

.ueir owr tributary area or sphere of influence.

Tho relations of tho city nay be gx uped into four 

categories (Dickinec 1 ) trade rulation3, 2) social rela­

tions, 3) tho me... ax of people to ur.d from the city, and 4) the 

impact on land uses. The objective of this study was a geographi­

cal analysis of Johannesburg's sphere of influence. In compliance 

with the above four ct.togories of relationships the criteria so- 

loc to define the cities sphere of influence (limits) and 

illu nato its mutual rolotionp ith its surrounding ccuntrysido, 

woro oconor.ic, social and admin:U;tn tivo in naturo, but tho spe­

cific factor-.s employed are by moans exhaustive. The criteria 

were, however, not dealt with . these categories as ouch but 

mainly in terms of the sorvic , and functions provided by Johan, 

nosburg for its surroundings Jn terms of the environments

provision of the metropolis' «

Tho objective did n’oly intend a delimitation ef



tho sphere- of influence, hut also attempted an investigation of 

t .u  portrayal of thi« influenc. on its surroundings. Tho influence 

could in 1'ict be observed in the type of agricultural land use 

close to the metropolis, aa well as in the population distribution 

pattern of nurro ending urban and rural settlement.

Johannesburg is inseparable from the Witwatorsrand urban 

complex and .a focu3 of Li.is complex it has become the chief ad­

ministrative, financial, economic oid social centre of attraction, 

resulting in a daily ebb and flo\v-typo of movement ef nooplo 

♦ravelling by notor oar, bu3 <.nd tr in ii to and from tho Central 

By.ainess District 'ind the industrial areas of the metropolis. It 

i :» this flow of puoplo and vehicles which probably Illustrates 

b o 3 t  Johanner.bur u influence in it.: urb.an surioundingt,

2tudios have indicated that a city 's  influence diminishes 

as the distance from it increasoo ind that typical relationships 

exi % v»it! jts surrounding countryside. Findings indicate that 

three broad zones oxist (Dickineon 1964). The urban complex 

terminates at the limits of the rural-urban fringe (urban tract).

A second zone extends to about 15 to 20 miles from the oentro 

(city settler: nt iroa) — a zon. of dailj^ contact. A third zono 

is tho outer r ngo of tho sphere of influence (city trade aroa), 

Bogue ( 1950) calls tho first 25 milon the "zono of direct partici­

pation", and Identifies a "zono of interchange" extending between 

25 and 65 miloo, and beyond 65 milos a "zone of exchange" io 

roocgniBod,

Ideally these zones or spheres of influence of differing 

intensity consist of concentric zones with tho city as focus, In 

the case of Johannesburg this ideal pattern is disrupted by tho 

linear urban development of the Vitwatersrand due to the gold 

mining oattom and by tho presence ef tho Republic's aaministra-
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